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THE 


CIVIL ENGINEER AND ARCHITECT'S 


JOURNAL, 


THE AMERICAN STEAM PILE DRIVING MACHINE. 
(With an Engraving, Plate I.) 


Ix our last number we gave a brief aceonnt of this machine, whieh 
has been exhibited for the last two months at Smith’s Wharf, Pedlar’s 
Acre, Lambeth. Our information was principally obtained from the en- 
gineer, but since then we have had an opportunity of more carefully 
examining the machine, and obtaining some aeenrate particulars, to- 
gether with a correct drawing of the machine, taken expressly for 
the Journal. The machine was imported into this country from the 
United states, by Colonel Cowdin, and some other parties, aud con- 
sists simply of a locomotive engine, similar in principle to those usel 
on our railways, having two inclined cylinders with their connecting 
rods, working upon eranks attached to the axes of two crab engines, 
instead of the wheels of the locomotive engine. The two crab engines 
perform the operation of driving the pile with a ram of the same 
weight, und in the same manner as those generally adopted for all the 
large works in this country, such as the coffer dam to the new Houses 
of Parliament aml the bridges. With tbis machine two piles are 
driven at the same tine. 

іш Ameriex the steam machine lias been generally adopted for the 
construction of railways on piles, for which purpose it is well adapted, 
for as soon as the machine has driven a pair of pies, it cuts off the 
heals to a level, or witha slight inclination according to the grade 
required for the railway, and then rails are laid upon the top either 
with cross sleepers or not as may be desired ; the engine advances 
forward Snother length and performs the operation again ; thus one 
eugiue is enabled to drive two rows of piles at about five feet apart, 
oue mile in a month. 

The principal objeet of inquiry is to «ее how far this machine 
is superior to those in ordinary use, and as we just stated, inthe steam 
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machine we have simply engine power applied instead of manual 
labour, for the working of two pile driving machines of the same mag- 
nitude and power as those in ordinary use. For this purpose it is ob- 
solutely necessary to make a series of observations and ascertain the 
number of piles that can be driven in one day by the steam machine, 
and the cost of labour, fuel and expenditure of capital, in comparison 
with the labour consumed in driving the same number of piles by the 
ordinary machine. At present, our materials do not warrant us inoffer- 
ing any opinion, but we shall hereafter attempt to obtain some infur- 
mation regarding this very important part of the inquiry. 

For the steam machine, it requires to work the engine and apparatus 
for driving two piles at one time, witha ram weighing 16 ewt. the 
following men;—an engine-tender, one man for throwing саеһ appa- 
ratus in and out of gear, and one man to attend to each pile, making 
altogether five men for driving (ro piles. For the ordinary machine 
it requires four men to work the crab engine for lifting a ram of the 
same weight, and one man to attend to the driving of the pile, making 
five mea for cach pile, ur 10 men for two piles. With the steam ша- 
chine the ram is lifted four or five times in a minute, thereby the opera- 
tion of driving the piles is very short in comparison with the ordinary 
machine. The eust of the steam machine with an engine of ten horse 
power, tubular boiler and apparatus is about 20 ., әкі the eost of the 
ordinary pile driving michine with crab engine is about 2l. 

The following is a description of the American st*am yile driving 
machine, and the operations for which it is applicable, 

The machine consists of two pairs of leaders, similar to the common 
hand machine, placed Git. from centre to centre, (the coninon Ameri- 
ean railway gauge ' aul билу bolted to a strong horizontal framing, 
and supported by two oblique ladders. The fratie is Y feet wide to 
the outside of the framing, and 25 feet long, it carries at one enl a 
locomotive boiler 11 feet long and 2 ft. 6 in. diameter, calenlated t5 
bear 120 lb. per squire inch pressure, but generally worked at 56 Ib. 
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per square inch, and about 100 strokes per minute. Under the boiler 
is placed the supply cistern. In the centre of the framing, and on each 
side of the boiler is a pair of inclined cylinders 54 inch bore, with 
solid pistons working well without packing, and 14 inch stroke, which 
act on right angled cranks; and the gearing, drums, &c., described in 
the motions of the machine; the shaft centres are 1’ 3" apart, the 
spur wheel has 56, and pinion 19 teeth; bevels 101 and 40 teeth; 
saw pulleys 1' 9" and 104 inches diameter. The ram is generally raised 
from 4 to 5 times a minute, the steam being at 80 Ib. per square inch. 

For river work the machine is made much more compact, the appa- 
ratus is placed on each side and over the boiler, so that the stage is 
little more than half the length of the machine shown in the engraving, 
and it is also sometimes made with an apparatus for driving one pile 
only, consequently requiring smaller power. 

In the drawing, fig. 1is a side elevation of the machine; fig. 2, ele- 
vation in front of leaders, showing saw, &c.; fig. 3, a section taken 
in front of gearing, &c.; fig. 4, а plan of gearing end ‘with leaders 
and ladders removed, and showing saw in plan, similar letters refer to 
similar parts in each figure. 

Taking up the pile.—The ram A being secured by placing the stop 
B under it, by means of the small ropes attached to the latter, and 
passing over the small pulleys C C, to within 3 feet of the stage. The 
dogs D are made fast to the pile (fig. 3,) the rope attached to which 
passes upwards throngh the small guide pulleys, and over the outer 
pulley E, passes downwards and is coiled round the pulley F, fixed on 
the shaft G, which being made to revolve, raises the pile to its place 
between the leaders, and is then secured by the loose stay H, and the 
iron work H' placed round it for guiding it perpendicularly. 

Driving the pile,—The stop B being withdrawn from under the ram 
A, the ram is raised by a rope, which being secured to a staple on the 
top journal passes down under the pulley I, then upwards over the 
pulley K, and again downwards to the drum L, upon which the rope 
is coiled, the drum is placed on the shaft С, which is made tò revolve 
py the spur wheel N, working in the pinion O, on the lower shaft P, 
which shaft revolves by the action of two cranks Q (Figs. 1 and 3j) 
placed on each end of the shaft P, the cranks are set at right augles 
io each other, and are worked by the connecting rods R, attached to 
the piston rods, which are furnished with slide parallels as shown in 
fig. 1. The slide valves of the piston are worked by the eccentric V, 
on the end of the shaft P. Steam is supplied to the cylinder by the 
pipe S, from the boiler T; the boiler is supplied with water from the 
cistern M, (fig. 1) by the pump W, which is worked by the eccentric 
rod X, fixed on the spur nave at Y, or by the handle at Z; the supply 
of steam is regulated by the handle (a) acting on a valve in the steam 
pipe (S). The drum L consists of a fixed and a loose cylinder, the 
latter revolving by the friction of the former (fixed), and is brought 
into or out of contact by the hand lever (Y) figs. 2 and 4, which has 
2 fulerum attached to the standard. 

The follower /” is furnished with a pair of tongs or clippers, which 
takes hold of a staple fixed in the ram, and carries it to the top of the 
frame; then when the top of the tongs is pressed closer together, by 
coming between the contracted checks є' е, the lower part opens and 
allows the ram to fall. 

For working the apparatus the engine-tender stands at the valve S, 
and a man at the lever y of each machine. For raising the ram the 
man turns on the steam at the valve 5, which sets in motion the appa- 
ratus of each machine, and coils the rope round the drums, at the same 
time raises the ram, as soon as the latter reaches the top cf the leaders, 
the ram is detached and descends, at the same moment the engine- 
tender turns off the steam, and the men at the levers y throw the drum 
out of gear, which allows the clippers and chain to descend again and 
lay hold of the ram; when the drum is again thrown into gear, the 
steam turned on and the ram again raised, and so the operation is con- 
timed until the pile is driven. 

Drawing a pile.—Chain tackle is secnred to the pile and passed over 
the top pulley to the drum L, and is then drawn by applying the power 
to turn the drum of the apparatus. 

The Saw Apparatus consists of a circular saw 5, 4 feet diameter, 
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having teeth set 3 inches apart, secured to the end of a beam e, which 
beam works on the upright shaft d for a centre, and slides laterally on 
on the iron are є; when used the saw is adjusted to the proper height 
by the screws f, and a bar having а hook in one end and fitting into a 
staple in the beam's end, is used to press the saw against the work, 
the bevel pinion g being raised into gear by the foot lever 4, (fig. 4), 
motion is given to the pulley ¿and j, and band Z, which work the 
saw b. The operation of sawing off the end of a pile takes less than 
a mioute. 

Progressing molion.—The hook 1 being fastened to a driven pile, 
and the rope passed over the pulley m attached to the side of the 
frame to the pulley F, round which it is coiled twice, and the end held 
hy a man—motion being now given to Ше drum, the machine pro- 
gresses—this motion is shown by the dotted rope fig. 1, it should be 
stated that the frame is intended to be supported upon six railway 
wheels, which run on a temporary rail laid on the top of the piles as 
they are driven. There is another mode of progressing, but which is 
not found to answer so well, viz. by means of two sledge beams faced 
with iron and attached to the under framing, these are placed six feet 
apart from centre to centre, and pass under the whole length of the 
machine, and slide on small iron wheels fixed to standards, which are 
placed loose on the piles. 

The plumb-bob 2 suspended to a line regulates the pile being 
driven perpendicularly, and Y is a lever attached to a friction band 
break passing over the end of the drum, which is only used occa- 
sionally. 

It is remarkable that writers on mechanics have not been able to 
agree on the precise manner in which the force of the blow given by 
the ram of a pile engine should be estimated, and the question appears 
to have been greatly confused by confounding it with the effect pro- 
duced in sinking the pile. Now it is one thing to estimate the force 
of a blow, which is simply to determine the weight which, acting by 
pressure alone, will produce the same effect as the blow, and it is 
another thing of a widely different nature to determine what that effect 
actually is. Any practical man at all acquainted with the nature of 
pile driving, will at once scout the idea of being able to establish the 
law, according to which a pile will actually sink by successive blows 
ofthe ram; because it is well known that the sinking of the pile is by 
no means regular or proportioned to the friction opposing its descent 
as determined by theory. On the contrary, in defiance of all theory, 
a pile will sometimes sink more at the 4th or 5th blow, than at the 
1st or 2nd, or perliaps more at the last blow than it did 10 or 15 blows 
before; and yet it is obvious that if we were attempting to investigate 
theoretically the resistance of friction, we must estimate this resistance 
to increase in some regular proportion to the depth to which the pile is 
buried in the ground. 

Practice, however, shows that occasionally the resistance is Jess than 
at a previous blow, when theory would point out that it is more. 
We therefore reject from our cousideration every attempt to deter- 
mine the actual effect produced by the force which we are able to exert 
onthe pile. In fact, whether the blow produce any effect or not, the 
force exerted is still the same, and this is all that theory can deter- 
mine, because the sinking of the pile depends on conditions of te- 
nacity and consolidation of the ground to be driven into, which are too 
various and complicated ever to be capable of general expression in 
the formule of calculation. 

It is true that Belidor and other French engineers, in that ardent 
spirit of investigation which leads them to build up theories on a 
purely hypothetical basis, where a practical or experimental one is 
impossible, have assumed the rate of consolidation of earth at each 
successive foot below the surface, and then taking iuto account the 
surface of the pile exposed to friction, have attempted to estimate 
the rate at which the pile would sink with each blow of the ram. 
We doubt, however, whether practice would ever be found, in a single 
instance, to confirm a theory so established; at any rate we should 
esteem the coincidence of the two almost miraculous, even if, in some 
rare instance, they ever have agreed.—Apart, then, from all conside- 
ration of the effect produced in sinking the pile, let us simply enquire 
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the actual foree with whieh the ram, in falling froma given height, 
strikes the head of the pile. Obeying the law of accelerated velocity, 


the ram will fall through aay space s in the time А 2! where g= 


1635 feet, the space through which a heavy body falls in one second 
of time. Nowit fs a fixed and well established rule in mechanics, 
that the velocity acquired by falling through any given height 15 pro- 
portionate directly to the time of descent, and that the velocity ac- 
quired at the end of the first second of time is equal to 324 feet per 
second ; hence it follows that the velocity acquired by a body in falling 


through the space 8 is equal to 324 A 8. Then to find the force 
5 


of the blow, the weight of the body is to be multipliod into this ac- 
quired velocity, which it must be understood is not the velocity with 
which the body has fallen, but the veloeity in feet per second with 
which it would fall during the next instant of time, were it not sud- 
denly stopped by striking the pile. 

According to this furmula, the following table has been calculated, 
showing in one column the time of descent in seconds of any ram fall- 
ing from J to 40 feet, and in the other, the force in tons with which a 
ram weighing one ton will strike, in falling from the same height. 


oos nr U SS 
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Force іп tons Force in tons 


Fall of | Time of | fora Ram || Fall of | Time of | fora Ram 
Ram | Descent in | weighing | Ram | Descent in weighing | 
in feet. | seconds. | one ton. in feet. | seconds. one ton. 
! ! 

A 0-25 | 8-0 21 114 367 
2 0°35 | 113 22 117 3-6 
3 043 | 139 23 1:20 38-5 
4 0:50 | 160 ) 24 122 39-3 
5 056 | 176 | 25 1:25 401 
6 0:61 19-6 | 26 1-27 10:9 
7 0:66 2122 27 1:29 41:7 
8 0:70 D 28 1:32 124 
9 0:75 241 | 29 13t 43:2 
10 0-79 | 253 ІШ 1:37 43:9 
1 0:83 | 206 31 1:39 44:6 
12 0:86 | 248 92 CY 4541 
13 0-90 28-9 33 143 161 
ы 0-93 30:0 34 145 468 
15 0:96 31-0 | 35 148 474 
16 1:00 32:1 36 1:50 481 
17 1:03 33:1 37 1:52 488 
18 1:06 34:0 | 38 Y5t 194 
19 1:09 35-0 ! 39 1:56 50-1 
20 111 35:9 40 1:58 502 
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The force of the blow given by a ram of any other weight than a 
ton may be ascertained from this table, by simply multiplying the 
number in the column headed “ Force, &e.” by the weight of the ram. 
Thus, if it be required to determine the force of the blow given bya 
ram of 16 ewt. falling from a height of 30 feet, opposite 30 we find 
the tabular number 43:9, hence 16 x 43:9 — 702 ewt. — 35 tons 2 ewt. 
the foree required. This is the greatest force of the blow which can 
be given by the steam pile-driving machine described in our present 
number, the error formerly made of stating the foree of the blow at 
600 tons was on the authority of one of the foremen Superintending 
the engine, and we take the earliest opportunity of correcting a state- 
ment so exaggerated. 

The annexed diagram is intended to represent, by means of the curved 
line f/f, the law according to which the force of the blow increases 
with the height from which it falls, For example, the distance a z 
measured on the horizontal seale will be 42-1 tons, the foree with 
which a ram weighing one ton strikes when it has fallen from a height 
of 25 feet. The peculiar curve here shown is the result of that law 
by which the forces vary as the square roots of the heights from which 
the ram falls. If the forces varied directly as the heights, the straight 
lines b b would express the law of their increase, and if they varied 
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as the square of the heights, a supposition which, erroneous as it is, 
has been entertained by some persons, the law of the forces would be 
expressed by a curve of an entirely different nature from the true one, 
namely by the eurves c c, according to which, if e d were the force for 
a height of 5 feet, c e would be the force for a height of 10 feet. The 
straight lines and the curves e c are of course both erroneous, the true 
scale for measuring the forces being afforded by the curved line ///, 
so that the distance ал of any point z from the vertical line A А, 
measurea on the horizontal scale 5 3, will give the force of the blow 
correctly in the same manner as the table. 


THE LIVERPOOL PAVILION. 


Erectéd at Liverpool, July, 1841, for the Great Dinner of the Royal 
Agricultural Society of England, under the direction of J. W. Wun, 
Esq. Architect. 


Tue object of this dinner is to afford an opportunity to the members 
of the society, assembled from all parts of the kingdom, of hearing 
persons eminently counected with agriculture and scientific men, speak 
upon points of special importance to them. The pavilion requires, 
therefore, no decoration, as it would for a festive oveasiun; all that is 
wanted is that it should be convenient for seeing and hearing the 
speakers, and for serving the dinner, and that it should cost the So- 
ciety as little as possible. 

The plan of the Pavilion at Liverpool, as shown in the anuexed en- 
gravings, is a polygon of 24 equal sides, the greatest diameter between 
the opposite angles being 171 feet; within this space was provided 
accommodation for 2550 people, allowing 16. Sin. by 3ft. Чіп. to each 
person, besides the main passages, which were four fect wide, and the 
committee-room and butteries. ‘lhe staircases, 3ft. Gin. wide, were 
outside the building. А portion within this figure being cut off to 
furm the offices, the remaining space for the seats was nearly the form 
of an ancient circus; the arrangement also was similar, as Шеге were 
no galleries, the seats rising in steps around, and following the line of 
the outer wall. In order to bring the President's and Vice-President’s 
tables nearer to cach other, the high table was advanced from the wall 
some distance towards the centre of the building, thus leaving some 
few seats behind the high table. 

There were six entrances into the body of the Pavilion, two upon 
the ground, leading into the pit, two above these into the upper seats, 
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Fig. 1.—Elevation. 


and two other staircases leading also to the upper seats, and there 
was a private entrance into the committee-room and the platform. 

As the dinner was cold, the first part of it was served upon the table 
before the guests entered, and from the position of the butteries and 
pantries, the waiters found it easy to serve anything wanted after- 
wards. 

The roof of the building was supported upon its outer wall, and 
upon two ranges of 12 columns each, one within the other; the dispo- 
sition of the roofs and columns being symmetrical with the arrange- 
ment of the seats, the sight was but very little hindered by these few 
supports, which were posts, 12 inc. square, with the edges chamfered. 


Jg 


Plan of Seats. Plan of Roofs. 


RETERENCE TO Prax. 
A. Committee Room. Б, В, Buttery. C, High Table for President, &c. 


D, Vice President's Table. Е, Pantry. F, Passage to Upper Seats. G, Pas- 
sage on the Ground to Lower Seats. H, H, Staircases. 


The entire covering was divided into three roofs, one within the 
other. The centre roof, 72 feet in diameter, was a pyramid of 12 
equal sides, the apex was 40 feet from the floor; the base or top of 
the posts supporting the wall plate was 29 feet from the floor, The 
construction was 12 rafters, forming the angles of the pyramid, each 
(13in. X tin.) abutting against each other in the centre, and secured 
there by a star-shaped strap of half inch wrought iron, each leg of 
which, ift. 2in. from the centre, was bolted to each rafter; the other 
ends of these rafters were secured and prevented from spreading, by 
connecting the wall plates with strong wrought iron straps, each two 
feet long, and forming thus a hoop round the base of this roof. The 
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; ends of these rafters were also bolted to the upright posts. Light was 
admitted through a spaee round this roof under the wall plate; the 
purlines supporting the ой cloth covering were laid upon these prin- 
cipal rafters. 

The middle division of the covering between the outer and inner 
range of supports was divided into 12 gable roofs, as their ridges 
were level, and all tended to the centre; the valleys formed by the 
sides of these roofs meeting each other, rise towards the centre, and 
thus easily carry off the water. No ties were required, as the rafters 
of each division abut against each other on the valley pieces, which, 
supporting a considerable weight, required trussing 3 the trusses used 
for these valley pieces (1310. х 4in.) was an iron rod 4in. thick, bolted 
to each end of the piece, and an oak wedge being forced between this 
rod and the underside of the beam formed the truss. 

The gable ends of these 12 roofs also admitted light, and being 
under trusses, their tiebeams formed a continued line of support to one 
end of the rafters of the beam to the roof; the other ends of these 
rafters (averaging 17 feet long) are supported on the outer wall, this 
lean-to roof round the building, being the third or outer division of 
the whole covering. 

It is to be remarked that within the space included by the covering, 
there is not one horizontal or isolated tie. 

The material used for the covering was floor-cloth, prepared only 
on one side; it was returned to the maker after the building was 
taken down; the floor of the Pavilion was supported on 9in. brick 
walls, the outer enclosure was faced with the outside slabs, sawn from 
timber; the average height of which was 15 feet from the floor. 
Light was obtained throngh the gable ends of the roofs, and the up- 
right portion of the centre roof, all of which were enclosed with white 
calico. 

Mr. Wild’s plan, with a model explaining it, was submitted or ten- 
der, together with the drawings, &e., of another plan previously exe- 
cuted for the society ; this other plan was а parallelogram 113ft. X 
197ft. offices attached l4ft. x S4 ft. The covering was а series of 
lean-to roofs ; the accommodation offered by both plans was equal. 
The tender for this plan was £1225; for the plan adopted at Liver 
pool £1115; this difference of expense may be accounted for by the 
quantity of external enclosure being much less in the Liverpool plan, 
owing to the greater capacity of the figure; and as each of the 12 
divisions of the plan is exactly repeated, without any curved lines and 
very little cutting, the construction is very simple. The principal 
waste was in the covering of the centre roof. As no ornament was ate 
tempted, the effect of the building was rude and naked, but the 
great multitude of people in still widening circles around, had a grand 
effect. As the plan was symmetrical, architectural decoration could 
have easily been given had it been required. 

The position of the building was very disadvantageous for hearing, 
it being in a very noisy part of Liverpool: indeed, if, on the day of 
the dinner, a space around had not been covered with refuse bark, 
nothing could have been heard. 

There was no echo perceptible in the building, the voice seemed to 
spread and lose itself as iu an open yard. It was generally agreed 
that those who spoke clearly and articulately were well heard. For 
instance: Lord Stanley made а long speech, and seemingly without 
any great effort or loudness, and every word was distinctly heard in 
all parts. 

The building, with its covering, remained standing altogether about 
six weeks; it was exposed to some very severe weather, but showed 
no sign of weakness any where. И was erected by the well known 
and respected bnilders, the Messrs. Holmes of Liverpool, whose exe- 
cution of the work gave general satisfaction. 


The Gorgon Engines —We have seen a set of drawings of these engines, 
prepared by Mr. Jermyn, for presentation to the Model Gallery, Somerset 
House, which do credit to the public spirit of the engineers and the skill of 
the artist. They show fully how the most practical subjects when properly 
treated Lecume objects of beauty. We Sho like much for every engineer 
to present suchfrecords to public institutions, where they may be studied by 
the profession. 
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ON BEAM AND DIRECT ACTION ENGINES. 


GORGON ENGINE. 


518—1 am induced to address you from having read, ina contem- * 
porary work, a review of Mr. Scott Russell’s publication оп Scotch 
steam navigation, wherein concise mention is made of the engines 
termed "Gorgon," so scientifically named from their having been first 
fitted on board a vessel of that name. 

Giving unto the manufacturers of these machines great credit for 
their general talents and ingenuity, and having a high opinion of their | 
ability, I nevertheless, with reference to this particular case, have 
great doubts of the correctness of their tide either to originality in 
introduction, or to any credit in conception or invention. 1 trust also 
that these gentlemen will not consider ie to be actuated by any un- 
frieodly motives; some of the published statements and assumed facts | 
seem to me to be a little overcharged, and my desire is to induce ex- 
planation, and, by controversy, establish in your pages а conclusive 
and convincing account of all the properties of the arrangement, and 


at the same time, by comparative data and drawings, show its prefer- | 
i 


encelor defect over other plans, more especially to the common} beam, 
or Boulton & Watt marine engine first fitted on board the “Favorite” 
Margate steamer, in 1515. 

It nust be in the knowledge of most of your professional readers, 
that engines having a  dircet action” were common шапу years ago, 
and it was not until the novel arrangement of Ше " Favorite’s’’ engines 
beeame generally known, that they were put aside; since then the 
beam engine has reigned triumpliant, to the parffal usurpation of 
the Gorgon; it is my object to show the said “Gorgons " are not 
entitled to the position they may be said to have attained in the royal 
nary. 

In the year 1522 a vessel was built at Leith, and was named the 
“Tourist ;" her engines were of the “direct” kind, designed and 
manufactured by Mr. Gutzsen, also of Leith, and were, 1 may safely 
say, the first crer made for marine purposes. The arrangement was 
very like Mr. Penn’s oseillating engine’; the cylinders were of course 
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fixed, having one air-pump worked by a crank in the middle shaft; 
the condenser was a circular one, fixed before the air-pump in the 
middle line of sbip. The cylinder was 40 inches diam. and 3 feet 
stroke, equal toa power of 40 horses, the space occupied was 10 ft. 9 in. 
in the fore and aft direction, and 110. Gin. athwart; the vessel was 
low, and the paddle wheels being proportioned to the stroke, the con- 
necting rods were short. The piston rods were fitted with parallel 
motions. 

Thus, so far as the direct application of the power goes, the engines of 
the Tourist, Gorgon, Cyclops, &c., are identical. 1 therefore must 
object to the Messrs, Seawards’ nomenclature, it should be * Gutzmer "' 
not “ Gorgon.” 

In 1526, Mr. David Napier completed his splendid ship, the 
“United Kingdom." The engines were upon the direct principle, 
with, I conceive, considerable improvements; these consisted of se- 
parate condeosers and air pumps, in а half side beam, an additional 
crossbar, and side rods forming a connecting rod, by which means this 
latter was doubled in length to what it would have been on the Gutz- 
mer principle. I cannot give the exact space occupied by these en- 
gines, bnt feel assured that with equal powers and capabilities, they 
have the advantage over the Gorgons. 

Having explained my objections to the claims of the Gorgon engine 
on the ground of originality, I now come to its intrinsic value as com- 
pared with its competitor the beam engine, and I beg to premise that 
I use the term “competitor” ina Royal Navy sense only, for J be- 
lieve I am correct in stating that, with the exception of the Russian 
Emperor and Mexican Government, that this government is the only 
patron of the Gorgon engine. I mean to say that it is entirely ex- 
cluded from the vas? commercial marine of this country. I tbink I 
may also say entirely from France, but I am open to correction on this 
point; at all events, the former fact shows plainly, Өлі ¿f it has no 
defects, it at least has not the advantages which are claimed for it. І 
may observe, with reference to the value of government patronage, 
and I merely state a plain and well known fact, that they are far be- 
hind private knowledge and enterprise. 

In a pamphlet published by Messrs. Seawards & Co., the following 
statements are made, and a drawing given of the Gorgon’s engine; of 
the latter’s accuracy I have no doubt. I dispute the former. They 
say, Ist, they ocenpy 4 less space, and weigh 1 less than the beam 
engine. 2nd, that there is less friction, consequently less wear and 
tear and loss of power. 3rd, that the consumption of fuel does not 
exceed 63 lbs. per horse power nominal per hour. I purpose taking 
these as they stand. Ist, the space occupied by the Gorgon and the 
beam engine can only be shown by a drawing; such accompanies this 
letter, sketched to the same scale, and placed relatively to each other. 
The upper is that of the Gorgon, as copied from the above-mentioued 
pamphlet, the lower is of a beam engine, in sketching which ! have 
not followed the “architecture” of any manufacturer, for obvious rea- 
sons, having no professional object in view. 

You will therein see that the base of the Gorgon’s engine is 20ft. 
Gin. long by 7ft. IOiu. wide, that of the beam engine 20ft. 9in. long by 
Sft. біп. wide over the main gudgeons or widest part, being in excess, 
three inches in length and eight inches in width ошу! This is an 
astounding fact, and before publishing this paper (if it is doomed to 
such fortune), I beg, Mr. Editor, that you will carefully look to this 
point, and test its accuracy; I believe it is fair and honest, and, if 
published, will speak for itself. So much for the boasted Gorgon 
engine, 4 less,—’tis a hacknied phrase. It does not appear that any 
claim is made for improvement in the boiler. I һауе a drawing of tbe 
Cyclops’; they are of the common construction, single flue (that is, all 
on one level) having fires at both ends; they are across 19ft. by 31ft. 
fore and aft, and Sft. 10in. high; this is all common-place. 1 have 
therefore no remark to make until I speak of their weight, and the 
reported consumption of fuel. 

I now come to the weight of the Gorgon's machinery, and premise 
that this is a point of great importance, as I have reason to think its 
reported small amount was ONE of the principal causes of the intro- 
duction of these engines into the navy of Great Britain. 


[Jane 


The engines were stated to the government to weigh 12] tons. 


Paddle-wheels 24 
Boiler 64 
Water in Boilers 48 

257 tons. 


A total of 257 tons omitting the coal boxes. 

The weight of a pair of beam engines of 320 horses power of most 
approved construction, with boilers, paddle-wheels, coal boxes, and 
water in boiler to working height, would aot be more than 290 to 300 
tons, but say the latter, to put the question on its broadest base, that 
is “93 of a ton to a horse, which you will find a very ample allowance. 
Supposing the 257 tons to include coal boxes (although not enume- 
rated) we have a saving of 300 less 257 == 43 tons and 32? = 3 saving 
by the use of the Gorgon’s engines! really, Mr. Editor, this appears 
“too bad." Can the statement of 4 saving be made on honourable 
principles, or wero the manufacturers so far carried away by enthu- 
siasm as to slightly exceed the bounds of truth ? 

А few words more on this subject; I have reason to doubt the accu- 
racy of the total weight given to the Admiralty, viz. 257 tons. The 
following has been lianded to me by authority on which I can rely. 
It way be said it is merely an anonymous statement. Granted; but I 
am ready, Mr, Editor, to give you the name of my informant (in con- 
fidence), and you shall oe the umpire as to its value. 

Corrected weight of Gorgon's engines will stand thus ;— 


Tons. cwt. (415. Ib. 

Engines . . 58 з 0 13 
Paddle-wheels . 40 0 3 24 
Boiler è 5 68 17 2 5 
Chimney. à 6 3 3 6 
Coal Boxes 5 20 2 1 15 
Water іп Boiler о 40 8 0 0 
visus 298 15 3 10 


I say I believe this to be correct, and leave your readers to form their 
own conclusions, or to make further enquiries. All I can say is, that 
it calls loudly for explanation. 

I proceed to the second subject “ That there is less friction in the 
Gorgon’s engines, consequently less loss of power, wear and tear, &c. 

This I consider to be merely professional, and fear my inability to 
make myself fully understood by casual readers; however, avoiding 
all scientific observation as to the “laws of friction,” I shall merely 
point out the parts generally included in the beam but avoided in the 
Gorgon engine, and allow your readers to draw a common sense de- 
duction as to the saving in this particnlar. 

The following are common to both constructions: the pistons, air 
pump buckets, hot and bilge water pumps, shaft bearings, crank pins, 
«е, The connecting rod bearing on cylinder cross bar of Gorgon, is 
equal to the beam engine connecting rod cross bar; in this latter we 
have the two main gudgeons, the air-pump gudgeons, the side rod 
gudgeons, and the parallel motion, to be balanced by the rocking beam 
and parallel motion of the Gorgon engine; aud although last, not least, 
the enormous friction on these parts caused by the short connecting 
rod, and which I am assured is зо great as to equal $ the power of the 
engine passing through them to sustain the piston rod to move in a 
perpendicular line. 

On this point I am content, that those who are cognizant of the 
parts of bath engines, or can judge from the drawing given, may form 
their own conclusions. 

3rd. That the consumption of fuel does not exceed 64 Ib. per nomi- 
nal horse power per hour. 

Nothing can be more absurd than to draw any conclusions from the 
consumption per nominal horse power, the merest tyro in the profes- 
sion must be fully aware that in the same engine (or generally speaking 
in engines from the same manufactory), the consumption of coal wild 
always be as the work done; it matters not bow you may turn and twist 


* We must observe that this weight includes chimney and coal boxes, not 
included in the before-mentioned weight of 257 tons.--EpiTOR. 
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this fact, it is still so; by loss on the slide valve you save steam, but 
yon reduce your power* in the same proportion ; and was moderate 
consumption of fnel the only desideratum it is easily obtained; vou 
may save coal by not using skam, and that is simply done by prevent- 
ingits ingress to the eylinder. Thus aetnal power is reduced, but 
nominal power is fixed, and hence the result of 63 lb. consumed on 
board the Gorgon. 

I may herc incidentally observe that a good marine engine should 
exert an average pressure on the piston of 141b. per square inch, and 
this exclusive of all frietion of the moving parts; this, aecording to 
Mr. Watt's computation is just double the nominal power. 1f under 
these circumstances it consumes 91. of coal per nominal horse power per 
hour, or 43 actual horse power, youmay be content. 1 have known this 
exceeded, but think it rare; a pressure of 16 to 1641b. on the iach is 
common in these days, and that with a boiler pressure of 616. There- 
fore to form a fair experiment of the consumption we ought to be 
favoured with an indicator figure, showing the average pressure, with 
the speed of the piston per minute. 

The Gorgon's cylinders are 66 inches diameter and 5 ft.6 in. stroke, 
and accordiog to Mr. Watt's computation, (1 take his data as I con- 
sider it beyond cayil), should make 20 strokes per minute, or 220 feet, 

7 produciog a power of 160 horses, or 320 for both engines. This is 
just equal to 15:57 cwt. per hour, is this fact? l put it Sir, to your 
own knowledge, as well as to that of your general readers. 

One other point only remains to be considered, the actual speed of 
these Gorgon's engines. lam told in consequence of the great im- 
mersion of the Gorgon, her engines seldom make more than 11 to 15 
strokes per minute, if this is trne the mystery is solved, the consump- 
tion of coal is inereased at once in the proportion of 20 to 14, equal 
911b. per nomina! horse, about the usual thing supposiog the actual 
power double as above stated. 

Of the “Styx” I ean speak with confidence, on her trial in the river, 
with my Lords and a large party on board, with coal enough for the 
trip, no masts, stores (except, to the credit of the engineers be it said, 
no mean supply of the гегу good things of this world), guns, &e., at 
her light draft she made 17 strokes per minute, and when loaded it is 
reasooable to snppose the increased resistance would reduce that two 
or even three strokes per minute at least; therefore how utterly in- 
conclusive it would be to form any judgment as to the consumption of 
coal upon snch data. Хо, this may do for the government folks, but 
the steam public will require deeper investigation; let us have an in- 
dicator figure, the number of strokes per minute, the speed of vessel 
with her immersed section, and then we shall be enabled to see if 
modern ingenuity has done more than old “Gutzmer” did in the 
“Tourist.” 

There are other defects attached to the Gorgon engine which de- 
serve notice. lt hus been frequently observed, суеп by unseicntific 
persons, that in the “ beam engines” every part was beautifully adopted 
to its purpose, and was so well balanced, that disconnected {гош the 
shaft it preserved its position, it results that its motion is equable and 
smooth, with a minimum friction on the moving parts. Although I 
differ from those who suppose there is a mechanical loss of power in 
the use of the short connecting rod, still I conceive the most sanguine 
supporter of the “direct engine” must allow there ra a loss of power 
from attendant causes, the undue friction thrown upon the parallel 
motion upoa the shaft bearings and other parts, in consequenee of the 
oblique action of tlie connecting rod, and more than all the irregular 
motion arising from the weight of the pistons, connecting rods, eraoks, 
cross bars, &e. being fotally unbalanced, except by the paddle wheel, 
which I consider so rude as out of the pate of civilization, and which, 
by the bye, cannot be earricd into effect when any apparatus is fixed 
for disengaging the shaft, as the paddle wheel would not revolve, the 
very end to be obtained by snch device. 


-- — 
* The writer of this piper doesaet think it necessary to explain the theory 
of expansion, to show tiat the power fost by it is not in proportion to the 
steam savel, nor is it worth while tu. show that the speed ot the sbip would 
le reduced as the cube roots ot the lost power, his desire 15 to prove the un- 
soundacss of reasoning up п nominal horse power conso mitis n. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 7 


Another disadvantage is that in order to get a moderately long con- 
necting rod, you are obliged to construct your paddle wheel much too 
large in diameter for the stroke of the engine, and in order to reduce 
your resistance, to contract the length of the board; this applies to all 
our Government vessels hitherto fitted with direct engines, and in fact 
to this T principally ascribe their low speeds. 

Puffing is a horrid resource; 1 have been amused to see the manner 
in which the Gorgon and Cyclops were bronght before the public on 
the recent bombardment of the Syrian coast; surely this is unfair and pot 
national. The Phenix, Medea, Hecla, Hydra and many others did their 
duty, which I presume is all the first named were called upon to pers 
form. 

One observation more, and 1 fear Тат only disseminating a generally 
known fact, that the great majority of our war steamers have very lor: 
telocttics. I know not what other cauatries possess, but this must be 
evident to all, that (putting aside great disparity of force), the fastest 
steamer will be the conqueror, and thus as in the American war, our 
noble tars will be sacrificed to the miserable inefficiency of those who 
have the governance of such matters. 

1 conclode witha prophecy. Fashion must have its conrse іп steam 
as in other matters, but ere long we shall come back to the seandalized 
* Beam engine." The Gorgons may shake their heads, and Cyclops 
wiok their “central orbs," they will meet the fate of the * Tourist,” 
now propelled by a pair of beam engines. Like in the paddle wheel 
mania, we gyrated from poor Buchanan who “shone” in 1514, 
through a vast series of minor inventors down to Morgan, who rent 
out in 1535 or thereabouts;—this is all very well, and is good for trade, 
but who pays? 

I remain, Sir, your's truly, 
VULCAN. 

London, December 9, 1841. 


ON THE USE OF GOLD IN DECORATION. 


SINCE architects are beginning to pay more attention than furmerly 
to the minor parts of decoration, it may not be venturing out of their 
province to turn their attention toa very important branch of it— 
though it is ground on whieh, from beiog eonfined by the impregnable 
laws of fashiun, it is more dangerous to tread than even the slippery 
path selected by Mr. Bartholomew. When we have designed our de- 
coration with the greatest attention to harmonious colouring, takiog 
care that each may have its proper proportions, and making a cautious 
use of bright colours out of regard to those which are more subdued— 
the artist comes, and to the injury of his own works, as weil as those 
of the architect, covers the wall with a phalanx of rich gold frames of 
precisely the same character, whatever may be the tone of the room or 
the nature of the picture. If the statements of Mr. Clarke be correct, 
that yellow is to be used with great cantion and never in large quan- 
tities, and it undoubtedly is correct, and is universally allowed to be 
so, except in this one point, it surely is contrary to every principle of 
colouring, either in decoration or the management of a picture, to in- 
troduee this dangerous material in a manner entirely regardless of 
surrounding or surrounded objects. Pictures of the most delicate as 
well as the boldest character have frames to match each other rather 
than themselves—and this because no one has the courage to propose 
а remedy. Artists are not inuch afraid to intimate witli caution that 
the talon-like form in whieh the fiager nails arc suffered to lusuriate, 
has no anthority in the antique. Some one more hardy than the rest, 
suggests to a lady that if lier daughter's waist was really pinched as 
small as she wislied it to. be represented, “she would not be alive a 
minute.” But the other practice is too finely paid, for ару one to 
attempt its removal—though we must not despair of time etlecting 
what no other less potent agent caa. equally absurd and deeply rooted 
fashions have given way. Tt lias been discovered that the human form 
is seen to шөге advantage iu а simple garb, than when Ше upper ex- 
tremity appears emerging from a gigantic cheese. And possibly it 
may be found that works of art, more precious than diamonds, like 
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them do not require ¡to be set in gold. 
authority, than whom no one had a better opportunity of studying in- 
ternal decoration as practised by the ancients—that the suggested 


We have Sir William Gell’s : 


innovation would be in accordance with the principles of those whom | 


we profess to follow and admire. 

If the space taken up by frames at the Royal Academy were occu- 
pied witli some quiet separating colour, the pictures being surrounded 
with simply a gold moulding, we sbould not hear so many complaints 
of the killing effects of the exhibition to all pictures that are not painted 
after Turner’s manner. Gold in Jarge quantities will some day as- 
suredly be banished from the picture gallery, to situations where it is 
required as an architectural decoration, and where it will therefore be 
subjected to the disposal of the architect instead of to that of the 
frame maker. 

J——t. 


AN APPARATUS FOR DISCONNECTING THE PADDLE 
WHEELS OF STEAM VESSELS FROM THE ENGINES. 


By Mr. GRANTHAM, North Foundry, Liverpool. 


To effect the connection and disconnection of the paddle shafts of 
steam vessels, has been the subject of many ingenious plans, but we 
have not seen any which appear better calculated for this purpose 
than that of Mr. Grantham, a description of which we now give. 

The parts of the annexed diagram marked J, represent the paddle 
shaft of an ordinary marine engine, 2 the intermediate shaft, and 
3, 3, 3, the cranks by means of which the engines are made to revolve. 
This new contrivance consists in having in the eye of the exterior 


с 


THE CIVIL ENGINEER AND ARCHITECT’S JOURNAL. 


JAN. 


erank, a sliding brass step A, which may be moved in either direction 
by the screw С. The screw to be worked by a ratchet spanner on the 
square end F, and to be of such pitch that one revolution for small 
vessels, and two for larger vessels, will be sufficient to effect the ope- 
ration. 

The sides of the brass step project unequally, as at G and H. 

For Disconneeting.—The brass step is drawn back by tbe screw C 
to allow the crank pin to pass clear. 

For Connecting.—The brass step is moved forward опе or two 
inches, so that the crank pin can pass the side G, but comes in contact 
with H. "The correct position of tlie several parts being thus deter- 
mined, the brass is serewed out to its full extent. 


TILE MACHINE. 


New Patent Invention for the Manufacture of Draining and other Tiles and Bricks. By WILLIAM Invixo. 


The advantages of the machine exhibited in the annexed engraving are its simplicity and cheapness in its ecnstruction and working. It is 
stated by the Patentee that by the labour of one man and three boys, 5000 tiles per day can be made with ease, at a cost of less than 2s. 
per 1000. At one operation iG tiles are made, which an experienced hand would accomplish in one minute, equal to 9,600 per day of 10 


hours. 


The machine is so portable that one man can carry it, and needs no fixing. 
The machine may be seen at work at Richmond Wharf, Nine Elms, London, every Monday afternoon. 


The process of making tiles by this machine, 
is as follows: a quantity of material sufficient 
te fill the box, or mould, is thrown in as in 
the ordiuary process, and the surplus eut off 
even with the top, by a seraper of any con- 
venient form or material. The end DD, and 
the frame or hoop FF, are then removed, and 
the workman (who stands at the end Z of the 
machine) takes the cylinder П П by the 
handles, and raising it up vertically, rests it 
upon the top of the box, or mould, with the 
rings, or guides аа upon the said eylinder 
outside, or against the outer face of the sides 
B C, thereby causing the wires attached to the 
cylinder И 11 to be brought against the face 
of tlie material left exposed by the removal of 
the end D D. The cylinder 11 H is then T 
drawn along the top upon which it rests, and 
the wires are made to pass through aud cut 
the material into the required number of tiles, 
according to the arrangement of the wires 
upon the said cylinder И Il. The wires are 
thus brought through the material to the ents 
or openings in the end E E, and over the rol- 
ler L Lin the grooves of which they are re- 
ccived and left. 
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The material being now completely separated into the required number of parts, the side D is laid down upon the table or bench A A (which is made 
wider at that end to receive it), the board G G, with the material upon it, is drawn out between the guides J J, and the tiles are taken to be horsed or other- 


wise, as may be expedient. 
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ON COLOUR AS APPLIED TO DECORATION. 
By Hype Crarke, F.L.S. 


(Continad from Mol. IT". page 409. ) 


In the last volume I gave an analysis of the principal colours, and 
pointed out their several properties, reserving for the present occasion 
those observations which refer to the practical application of this 
knowledge in decoration, for which purpose } shall avail myself of the 
labours of Chevren! and Hay. The former writer has, indeed, treated 
the subject extensively and minutely; Mr. Hay, attaching himself to the 
elementary portion, which has been seriously neglected here, has only 
discursive notices scattered through his pages. А eomplete work on 
this subject is, in fact, one which yet remains to be written in English, 
although very much wanted, particularly at the present period, when 
attention is so much directed to decoration. 

lt has been before observed in the Journal, that there are two modes 
of composition, one in whieh boldness of eflect is sought, and the con- 
trasting or harmonizing properties of colours are made use of, and 
the other in which softness being the object, the architect or decorator 
avails himself of their melodizing properties. The next consideration 
after this in a regular composition, is the chaive of a key colour, that 
is of the colour which is intended to preponderate in the arrangement, 
and to which all the others are to be adapted. Of course, in practice 
such a regular method can seldom be followed, and it is then that the 
ibility of the artist is called into requisition to make the most of his 
materials. Limited as Гат by the nature of the plan I have laid 
down, l cannot enter into this subject at any length, but it may be 
some guide to the student if I call his attention to some of the most 
glaring errors, which too often beset our artists, and upon which Mr. 
Hay so strongly dwells in his Laws of Harmonious Colouring. On the 
side of contrast these are the preponderance of some striking eolour, 

'r the deficiency of strength of the balancing colours; with regard to 
compositions in melody, we too often have to witness absolute mono- 
tony, or else the want of wedia to unite the leading colours employed. 
Another fault is confusion arising from inattention to the key eolour. 

Having dismissed these preliminary remarks, it will be our duty to 
consider the subject first as it regards decoration generally, and then 
as it concerns the several apartments, or as it influences the choice 
and arrangement of furniture. In the first instance we shall! have to 
consider what is the aspect and the kind of light to be employed: fur 
if we have the warm tones of the summer sun from the south and 
west thrown into an apartment, coolness must be preserved ; but if we 
have a wintry aspeet or morning light, recourse must be had to warmth 
of colouring. Where artificial light is used on a large seale, deep 
colours must be proscribed, and pure yellow, purple, green, and orange 
used with great moderation, all the former from being deteriorated, 
and the latter one because it becomes too glaring. Where rooms are 
lighted so that tlie direct rays of light are thrown entirely upon the 
floor, and the walls left comparatively in shade, a bright searlet has 
been known to produce a good effect, the want of direet light prevent- 
ing it from obtruding upon the eye (Hay, p. 51). Iu sucli cases, deep 
toned colours must predominate on the carpet, and gilding may be ad- 
vantageously resorted to. If the artist has to consult the ladies in his 
arrangements, he finds that the tints of red, orange, and purple are all 
disadvantageous to the complexion, and that yellow, light green, or 
light blue, are among the more favourable, and then whitish and gray- 
ish tints. White may be advantageously used in decoration as a pre- 
vailing coluur, when lowered in tone, and light marbles, gilding, sky 
blue silk, and satin waod furniture, used with it. Yellow, when pure, 
eaunot be used in a large mass, but when lowered in hue is agree- 
able; when yellow is the prevailing colour, the tone of the accessaries 
must be heightened, it does not agree very well with gilding. Red 
requires that the general tone should be warm, and eannat be used 
in large masses, although it is a good key colour. Bright green 
should not be used with it, but green, approaching more to an olive 
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tone, also russet aul brown. Into sneh arrangements gilding may be 
introduced with happy effect. Blue, requiring coolness of character 
to be preserved, is a very advantageous colour, particularly when 
light; it agrees well with gilding and mahogany, but must not be used 
with pink. Orange is a good key colour, and although not a favourite, 
шау be advantageously used: masses, however, must be avoided. It 
requires a warm tone. When used, blue must be kept subordinate to 
it, and this subordination in intensity ought to be in shade rather than 
io tint, or by neutralizing the blue by an admixture of a small portion 
of orange. 1n this arrangement black and white must be left out, 
russet, citron and brown should predominate, being occasionally re- 
lieved by the deepest shades of indigo (May, p. 17). А bright yel- 
lowish green agrees very well with mahogany and gilding, and with 
light tints of lilac or pink, and. with it orange шау be employed in 
small masses. Mr. Hay recommends with bright green, for ару light, 
an arrangement of cream colour, French white, gilding on the cornice, 
ceiling and wood work, with damask hangings of giraffe and gold, 
and a suitable carpet. Where this arrangement is inverted, he says, 
when the hangings and chair seats are green, and the walls of a warm 
colour, the etfeet is equally beautiful in day light, but in artificial light 
it is injured. Bluish green requires a cool tone, as does gray. Crim- 
son requires a warm arrangement, and on account оѓ its good effect 
with gilding, is much used. Lilac and pink are considered to require 
coolness, and brown, warmth. 

Directing our attention to the mode in which the uses of the seve- 
ral apartments guides the artist in his treatment, we should observe, 
that the drawing room being the seene of gaiety, vivacity and bril- 
lianey should prevail, and that there the artist has his greatest scope. 
This vivacity, says Мг. Hay, is produced by the introduction of light 
tints of brilliant colours, with а considerable degree of contrast with 
gilding ; but the brightest colours and strongest contrasts lie recum- 
mends should be upon the furniture, the walls being kept in due sub- 
ordination, but at the same time partaking of the general liveliness 
(р. 35). The dining room should be warm and rich, the furniture 
solid, and gilding not too prominently introduced. lf coolness is 
wanted, as in а summer residence, blue may be made the key eolour. 
A bed room should be light and cleanly, to produce whieh white and 
yellow may be used, and on account af the bed and window curtains 
formiug a sufficient mass to balance tints of equal intensity on the 
walls, brighter and gayer colours may be introduced on the carpet, 
and a greater degree of contrast on the walls (Hay, p. Зе. А library 
should havean air of repose, and vet a solidity of character; grandeur 
being produced by that amount of richness of colouring which is sufti- 
cient to banish monotony. With picture galleries, ornament and 
gilding should be sparingly applied as thev tend to injure the effect 
of the pictures ; for the walls, crimson, bufi, and salmon are the tints 
that are preferred. In galleries of sculpture a pearl gray brings out 
the marble or plaster figures, although, if they are of a reddish tinge, 
the walls may be painted chamois or orange gray. Some sculptors 
like to produce a bright light on their figures, and then a grayish blue 
must be applied. Green has not a disagreeable effect, the statues 
taking a pinkish hue. Wor halls, vestibules, staircases, and lobbies, 
where breadth and extent are desired, coolness of tone must be pre- 
servel 

lt will now be requisite to trouble ourselves with some few of the 
many details, in accordance with whieh the decorator has to combine 
his designs, or render them subordinate. For clearness I shall dis- 
tribute the short remarks I have to make upon these subjeets in dis- 
tinct paragraphs, regretting that it is not ia my power to enlarge upon 
them to a greater extent. 

Stained glass ean only be used with the medieval styles, and must 
not be mixed with plain glass; neither should the designs upon it be 
complicated. Engraved or embossed glass, when used on 4 large 
seale, has rather a dull effect. 

Gilding cannot be used in every situation. nor combined with every 
eolour, as yellow, but has à good effeet with blue, light green, or 
erimson. 

With regard to paper, as that forms tlie groundwork of the design, 
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sufficient has been said in the general remarks to require no further | 


notice, except to point out the mischief which is done in choice of 
this as well as of other articles by the selection of patterns which, 
however good when looked at ona small seale, are obtrusive when 
forming a mass. 

Hangings and coverings of sofas and chairs require great manage- 
ment. If the wish is to contrast them with the wood, purple or blue 
stuffs are of course used with yellow woods, and green stuffs with red 
woods. Bright red colours, as scarlet, &c., must never be used with 
mahogany, as they lower the tone of the wood, making it look like 
oak or walnut. Where gorgeousness or splendour is desired, the 
hues of orange, as gold or giratfe, do very well for window curtains, 
chair seats, (е. In silk, bright blue is very pleasing, and black is also 
effective in that material; with regard to worsted, however, although 
blue and its various shades are equally useful, black is very apt to be 
sooty and heavy. 

As а room is never too light, and as the light may be diminished by 
blinds or yenetians, and as at night-time artificial light is used, hang- 
ings should be of a clear and not dark colour, so as to reflect light 
instead of absorbing it. When used in masses the deep shades of all 
colours should be avoided, as absorbing too much light; red and pur- 
ple as unfavourable to pink or lilac; orange, as before mentioned, 
from being too intense. Yellow, only, and bright blue and green, are 
really effective; yellow, as being gay and suiting mahogany, though not 
gilding, blue; as favourable to gilding, not injurious to mahogany, 
agreeing better with yellow or orange woods, although unfavourable 
to pink in day-light; green, as being advantageous to pink, and to 
mahogany and gilding. 

Carpets have great influence in decoration, for in daylight they 
receive the rays of light more directly than any other part of the fur- 
niture and decoration. On this part of the subject Mr. Hay has many 
useful notes; he recommends that in carpets green should always pre- 
ponderate, as it is most pleasing in daylight, and also relieves other 
colours, and harmonizes with them іп its various lmes, more generally 
than any other colour does. Its bright and vivid hues are easily neu- 
tralized, and seldom produce erudity or harshness of effect, while its 
rich and deep tones, especially when nentralized towards a tertiary 
Іше, citron or olive, harmonizes with and give value to all denomina- 
tions of warm colours. Thus far Mr. Hay; Пе further says that its 
cooler hues and shades ought to be used with more caution, for they 
are apt to appear blackish and heavy, although the blue predominates 
in them to the same extent that it does in th» hues of purple called 
indigo, yet they have not the same clearness. In carpets, bright yel- 
low, red, or scarlet should not preponderate, as they are apt to catch 
the eye, and so spoil every thing else which it afterwards looks at ; 
black and white must be used with equal caution, and, indeed, at pre- 
sent their indiscriminate introduction is one of the greatest defects of 
the modern manufacture. In the finer specimens of Persia and Tur- 
key we find the deep tones of indigo and brown predominating, while 
the bright hues and tints only appear to point out and heighten the 
ellect of the pattern, Below indigo, marrone or brown, the deepest 
shades used in this manufacture should never go, and the highest tints 
are recommended to be mellowed down with some warm colour. 
White, when introduced, should in like manner be toned down by a 
gradation of the lightest tints, so as to avoid the appearance of being 
spotty and broken. When employed as the groundwork, white should 
be reduced in intensity, and where red and yellow prevail, it should 
be raised to a cream colour. When, however, the tone is cool, blue 
or green being the prevailing colour, the authority which we have 
already so frequently qnoted, recommends that the white should be 
tinged of a gray or purple, or any other cool tint or shade. Of course 
when white is used as a contrasting colour and not as a medium, it 
should be tinged of a warm Іше. Orange, when used ina carpet as 
the key colour, requires that the blue should be subdued either in 
quantity or intensity, and neutralized by the introduction of a small 
portion of orange. When orange is so used, russet, citron, and brown 
should be employed as the medial hues, occasionally relieved by the 
deepest tones of indigo. Here black and white are particularly out 
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of place, Russet is particularly useful in all arrangements which are 
adapted for carpet patterns, and so is indigo from its strong contrast 
to bright yellow, while it dyes well, being clear and free from sootiness. 
Mr. Hav points ont, as a particular error in the designing of carpets 
the introduction of deep and pale colours, whieh may have been well 
chosen with regard to their hues, but not as to their particular degrees 
of strength or tint. Thus a pale tint of blue is often introduced as an 
equivalent to the brightest orange, and sometimes a small portion of 
lilac or pink as a balancing colour to а quantity of the most intense 
yellow. 

What has been said as to hangings, &c., bears upon the subject of 
wood furniture, for covers and seats must be made to accord with the 
wood. In contrast, green stuffs must be used with red woods, as ma- 
hogany, &c., and purple or blue with yellow woods; in melodizing 
the woods a contrary conrse must be pursued. In this kind of ar- 
rangement particular care must be taken that the tones are brought to 
a corresponding degree of intensity, for which much skill is required. 
With regard to mahogany, with which the decorator has so frequently 
to deal, it may be regarded as а russet or red, and we have already 
cautioned him not to use bright red enlours with it, as crimson, &c., 
nor orange or purple reds, as scarlet, &c., for the brightness of these 
colours subdues the colour of the wood, and makes it look no better 
than oak or walnut. Oak may be considered as a citron. 

With regard to pictures, I have, when speaking of picture galleries, 
sufficiently shown what grounds to use with them; as to frames, some- 
thing further may be said. Gilt frames are preferred with large oil 
paintings, and also with dark engravings, and lithographed portraits 
when a sufficient white space is left around them. Bronze frames do 
well with oils representing scenes lighted by artificial light. By using 
coloured frames, pictures are very much modified in appearance. 
Black weakens the shades, and bright tints suffer more than half tints, 
while for lithographs the red of the ink is rather raised than lowered. 
Gray does not weaken the bright tints and half tints, but then it does 
not raise them so much as white, while it gives them a reddish cast. 
Gray has the singular property of giving a perspective harmony which 
is possessed neither by black nor white, and orange has an effect di- 
rectly opposite. Red reduces the red tones and gives а greenish hue. 
Green weakens browns, but heightens other tones, and is agreeable on 
the whole. Blue has the strongest effect with lithographs, giving 
them a bistre or sepia colour. 

For bronzes those of a dark green colour require a red ground, and 
when light coloured and new, a bluish ground. 


REMARKS ON SHIPS OF WOOD AND IRON. 


REMARKS on the relative advantages of the employment of wood 
and iron in the construction of ships have appeared at different times, 
in Journals devoted to inquiries relating to subjects of this nature, but 
a spirit of partizanship has been commonly displayed by the respective 
advocates of wood and iron in favour of their own views. In an en- 
deavour to avoid this charge, it will be expedient to advert in the 
first instance, to the different modes in which wood can be employed 
in ship building, especially as the advocates of iron are in the habit 
of referring to the defects of ships built of timber, which are capable 
of being obviated by a different system of construction, 

The relative merits of wood and iron for this purpose will, 1 appre- 
hend, come more fairly before the public by an exposition of some of 
the plans that may be adopted in the construction of ships of wood ; 
and it appears to me that three well marked systems may be distin- 
guished. Ist. ‘lhe common plan of timbers, whether framed or single, 
separated by spaces from each other, whose principal connection with 
each other, arises from an external and internal series of planking. 2nd. 
The plan used in her Majesty's dock yards, of timbers wedged up solid, 
and eovered by an external planking, (timbers placed close together 
Iconceive would be found to Бе а better method.) 3rd. A plan of 
constructing vessels of any size by two or more connected series of 
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planks without timbers; this method has not been extensively used. 
Clinker-built boats belong to this third system, and perhaps also iron 
vessels, inasmuch as the plates of iron of which they are formed are of 
far more importance than the iron ribs, which occupy the position of 
timbers. 

The advocates of iron have, I apprehend, by no means exaggerated 
the defects of ships of the соттор construction, in which the con- 
nexion of the timbers with cach other is extremely imperfect, even in 
the best built merchant ships, and the safety of the largest vessels is 
dependent on the security of the fastenings of the butts of a t-inch 
plank. 

I consider these defects are so fatal that по inerease of strength or 
improvement in workmanship can more than palliate them in a greater 
or less degree, and 1 propose to abandon any reference to these vessels, 
and at once admit their inferiority to vessels constructed of iron, pro- 
vided the latter are made of sutlicient strength. 

A large proportion however of the present enormous annual loss of 
merchant ships seems to һауе been sullieieutly traced to defective 
methods of construction, aud to the facility it ailords in covering the 
defects of cheap ships; still the causes that tend to foster the con- 
tinuance of the present system are subjects foreignto the tenor of 
these remarks; the fact that the rottenness of the timbers can be con- 
realed from casual inspection, is sufficient for our purposes. It has 
been urged that unless spaces are provided between the timbers, for 
tlie accommodation of water from leaks, that it wonld rise in the vessel 
and spoil the cargo. This argument is founded on the assumed ne- 
eessity of leaks, but it atlords proof of their frequent occurrence in 
vessels of the usual construction. 

The rapid destruction of timber by the united operations of wet, 
heat and filth, and the generation of foul air from these causes will not 
be denied ; and in addition to its weakness the rapid deterioration of 
the frame of the vessel, from the above causes, seems an equally fatal 
objection — though exceptions may occur owing either to care or 
accidental conditions. 

The second system of ship building with timbers wedged up solid, 
has been in use fora considerable period for ships of war, and the 
success that has attended this plan has been amply proved bv the ac- 
counts of tlie eseape of different vessels, that have since its adoption 
been driven ashore and got olf again, in many instances without injury, 
and in other cases damaged to such an extent as would have insured 
the total loss of vessels of the commun construction; for instance, the 
Pique lost a large portion of her keel, and in some places the whole 
of the gurboard strake, and a part of the floor timbers weie ground 
away by the rocks of Newfoundland, and yet this frigate crossed the 
Atlaotic without a radder, under circumstances, it must be admitted, 
of sume anxiety to the officers and crew. 

For merchant ships I shoald propose to use the same weight of ma- 
terials as are now employed, the outside plaoking would remain with- 
out alteration, bat the quantity of wood in the ceiling would be added 
to the width of the timbers, and in case it was insuflicient to fill up 
the spaces between the tiuibers, the depth of the latter must he lessened 
to make up the deficiency. 

Under tuese circumstances the timbers would be abont double the 
thickness of the outside planks, and being placed close together, a 
good means of counexion might be obtained by large dowells or coaks, 
so as to produce a mutual dependance on cach other, and so that any 
pressure on the outside would exert a more regular strain on every part. 
A vessel constructed on tliis principle would be ay irregular cask, and 
when caulked inside and outside would float without planking ; and by 
the addition of the latter, a frame of great stillness, and equal strength 
and thickness in every part would be obtained, on which one side of 
every piece of wood used in its construction would be visible, and 
woud allow an examination to be made of its state with great facility. 
The other sides of the wood would be preserved from wet as long ns the 
fabric of the vessel remained sound, and the caulking was attended 
to. М is obvious that a greater inside width of ог 8 inches would 
be gained in these vessels, and no loss of space жой! accrue if it was 
secupied by battens to admit of water accommodation for the leakage, 
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and the prevention of injury to the cargo from the escape, until at 
least the present advocates vf the assumed necessity of leaks in ships, 
became convinced of the small prospect of their oecarrence under 
common circumstances in vessels so constructed. 

It is true no provision will atford security to vessels on rocks among 
breakers, but such situations afford the best test of the merits of dif- 
ferent systems of ship buil ling, by the time each vessel is found eapi- 
ble of resisting these effects. 

Numerons eases will occur where life is dependent on the time the 
vessel holds tegether, but the partial saving of the cargo may be cun- 
sidered objeetionable by ship owners, among whom the advantages of 
а total loss are well understood. Opinions on these points are of 
little value, we must wait for evidence from wrecks under different 
conditions. 

The seantling proposed for merchant ships woold, T apprehend, be 
not quite so heavy as that in use for ships of war of equal size ; at the 
same time, it is probable that the strength of timbers placed close to- 
gether, except that of the dockyard plan of timbers wedged up, to sucht 
an extent that a greater strength may be perhaps obtained ut a smaller 
eost. Plans of this nature are obviously only suited for good workman- 
ship and good materials; but it ought to suit, for less insurance pre- 
miums, whenever an inquiry on this subject is properly conducted, and 
explanations are afforded to insurers of such a nature, as shall be fully 
understood. 

The third plan referred to, requires similar conditions of timber 
and workmanship, but it has not been extensively adopted. Ten or 
twelve series of inch planks were employed many years ago, in a 500 
ton vessel built at Rochester, but { conceive three or four series of 
24 to four inch plank, according to the size of the vessel, would be 
found a more convenient method of construction. 

Several of the Gravesend steamers of 150 feet in length have been 
built of three series of 14 inch planks, and they have run for 4 or 5 
years, and are now said to be as sound as when first constructed, such 
at least was the case with the Ruby, when opened for the purpose of 
lengthening the bow to inerease her speed. 

This method however requires farther trial, especially at sea, before 
any decisive opinion сап be given on Ив comparative merit: it is fa- 
yourable to suuudness, as the necessity of sawing the wood into 
planks admits of the certain selection of good materials, and would 
afford great facility in seasoning timber properly. While the expense 
of selection would in some degree be lessened by the conversion of 
the rejected planks to inferior purposes, or by working it up in inferior 
or cheap craft, perhaps for river use. ‘The increase of cost would not 
answer unless it was accompanied by a proportional increase uf dura- 
bility, and perhaps the general opinion would be in favour of the 
latter result, as а necessary consequence of the selection of good 
timber. 

The launches used in the navy have for several years been made on 
Johns’ plan, of two series of planks crossed diagonally, their weight is 
about $ of the buats of the old construction, and their durability has 
been much increased. The Gravesend steamers are built with two 
similar series of erassed planks іп lieu of timbers, covered with an 
outside planking in the common mode, the whole well fastened with 
copper.—in large vessels perhaps a ceiling connected in the same 
manner might be deemed advisable: at the same time it seems pro- 
bable that a greater strength would be obtained by a less quantity of 
timber inthe third than in the second method of construction propose. 
Clinker built which belong to this elass, in which the principal strength 
depends on the planking instead of the timbers, seldom exeeed 100 
tors in size, and are usoally of a slight scantling ; tlieirgreat darability 
is well ascertained, prosided they are kept from tlie ground, m which 
case from the thinness of the single part of the planking, holes are 
easily knocked in their bottoms. 

The introduction of these methods of constructing timber ships 
is not likely to he effected, except by the nearly total destroeuon of 
the present trade in ship building, by the more general adoption of 
iron vessels, and (he interests of humanity will eause Ше earliest ve- 
currence of this result not to be regretted. Nothing perliapy but the 
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severe pressure of iron competition will induce the present race of 
ship builders to turn their attention to the means whereby greater 
strength, security and durability may be given to wooden ships; even- 
tually perhaps its greater strength for a given weight, and its greater 
elasticity may obtain a preference. 

Prime cost undoubtedly will form a principal element in the ap- 
proaching competition; at present iron vessels are often built too 
cheap, or in other words too slight; the error may be, and I believe 
has been remedied. Innumerable questions will arise relating te the 
elasticity, strength and durability of wood, as well as its quality; and 
also in reference to the destructive action of salt water on iron, the 
strain on the rivets, «е. &c., which can only be answered by experi- 
ence. 

To a spirited competition between woed and iron I look for the 
improvement of vessels of both materials. Recently I have met with 
parties who being engaged simply as owners on the proposed con- 
struction of a steam boat, in consequence of the difficulty in the choice 
of wood or iron, have found it necessary to institute an inquiry respect- 
` ing their relative merits in ship building; these partics, but for the 
difficulty of selection, would have gone on in the good old jog-trot 
way of supposing, that British ships of the old construction were per- 
fect specimens of the art, and would have patiently submitted to the 
present rates of insurance, as founded on the average loss, deduced 
from defective ships. The spirit of inquiry once roused among owners 
of shipping, will 1 trust lead to results as yet scarcely anticipated. 

It matters little to the country whether wood or iron eventually ob- 
tains the preference; if British oak is abandoned it will be only super- 
seded by British iron, and the inhabitants of our land ought to be satis- 
fied if the latter will uphold the character of the navy as well as the 
former has done. 

At present I consider the question of relative superiority as un- 
decided, and though disposed to admit the inferiority of timber vessels 
of the common construction, yet the advantages of iron may not exceed 
that due either to the methods of construction adopted in tlie navy, or 
inthe Gravesend steam boats. The latter method is perhaps best 
adapted for small, and the former for large vessels. Moreover, we 
want the evidence likely to be afforded by the wreck of the largest 
iron steamers, for the formation of an opinion respecting their powers 
of endurauce under the breakers of a rocky shore, or a sand bank. 

In regard to the relative advantages of the two plans of ship build- 
ing proposed for the merchant service, the method adopted in the 
navy has received tlie stamp of experience, and the evidence is con- 
clusive in its favour. The 500 ton vessel built of planks before alluded 
1o, was driven on shore in a heavy gale under Mount Batten, in Ply- 
mouth Sound, when loaded with Ordnance stores, in company with IO 
or 11 other vessels, all of which became total wrecks ; she afforded an 
almost solitary instance of a vessel saved, when ashore on that point, 
and she is reported to have rebounded from the rocks for a short time 
like a cask, until a hole was knocked in her bottom; after the gale 
she was got off, and was repaired at a moderate expense, and pro- 
ceeded on her voyage to the East Indies. 

I should also be inclined to the opinion that a greater strength will 
be obtained with a less quantity of materials, by means of several 
series of planks than by close timbers and outside planking, but the 
latter plan seems to afford greater facility for repairs. In conclusion, 
I would remark that it is my object to assert the possibility of the in- 
troduction of great improvements in the construction of vessels of 
wood, without any increase, and perhaps at some reduction of cost, 
and I wish to induce parties engaged in ship building to advert to the 
fact, that the best portion of their business, the construction of steamers 
is rapidly passing out of their hands, and that unless sailing vessels 
are rendered stronger, safer, and perhaps lighter, this portion of their 
trade may follow, as the establishments for building iron vessels are 
increased, or at least such a depreciation of prices may occur as will 
be equally rninous to them. 

At the same time I must acknowledge that great improvements in 
regard to strength have been necessary, and have been adopted in 
many of the larger steamers, in some instances perhaps to the full ex- 
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tent here advocated, at least in the engine room; similar principles 
might be adopted in the fore and after bodies with lighter timbers, 
and hence a less strain would be thrown on the midship body in pass- 
ing over heavy seas. И is their general adoption that I would urge, 
and I cannet but express my conviction that steam ships of the largest 
class yet made, may be constructed to bear the winter seas of the 
Atlantic, by a better disposition of the timber employed in their con- 
struction. 
Ne 


HAS ATLANTIC STEAM NAVIGATION BEEN 
SUCCESSFUL? 

ALTHOUGH practical men are usually ready to acquiesce in those 
deductions of the philosopher which relate to the establishment of ab- 
stract principles, they are too apt to resist any attempt to apply those 
principles to the analysis of the transactions of real life. General 
truths are usually treated as if they were individual fallacies: and a 
hypothesis however just, requires to continue inert in order that it may 
remain uncensured. АП men look upon general rules as being appli- 
cable to all cases except those in which their own antipathies or pre- 
dilections happen to be enlisted, and however clear men’s judgments 
may be upon indifferent topics, they appear incapable of apprehending 
the force of the plainest argument if establishing a conclusion adverse 
to their supposed interests. Hence the imperfect success of attempts, 
to fix the current valne of political or commercial measures by the aid 
of philosophical research. Some powerful vested interest is sure to 
step in to prove, “by most sufficient reasons,” that the subject under 
inquiry is exempt from ordinary jurisdictions—that its peculiar fea- 
tures constitute it a case su generis which the said vested interest is 
by far the best qualified to illustrate. Truly the public has much to 
be thankful for, from an intervention so discriminating and disin- 
terested! 

But the philosophers are sometimes censurable also. There is a 
philesophical as well as a popular infatuation, the former consisting in 
unwarrantable generalization, as the latter in irrational speciality. 
Things alike are yet things different, and although in the generic dis- 
tribution of a subject it is impossible to take cognizance of minute 
differences, yet those differences must by no means be disregarded 
when an individual ease is singled out for examination. Philosophers 
are too apt to pay exclusive regard to leading characteristics—to 
overlook those limitations and peculiarities which distinguish every- 
thing in nature from that which it most nearly resembles, and without 
an attention to which, general rules cannot be rendered strictly appli- 
cable to the diversified cases which arise in practice. 

The obvions remedy for these evils is for the practical man and the 
philosopher each to abate somewhat of his characteristic prejudice. 
Let the practical man trust a little more to reason, and the philosopher 
a little more to experience, and let the practical man take the proper 
steps to cure himself of that mono-mania which the intermingling of 
considerations of private interest with philosophical investigation 
usually generates. He should adopt the synthetie rather than the 
analytic method of investigation, and shonld be more intent upon trac- 
ing resemblances than upon multiplying distinctions. He should rea- 
son from principles to examples rather than from examples to princi- 
ples, and should rather regard principles as the exponent of results 
than attempt to raise results into an antagonism of principles. The 
philosopher should carefully examine whether the case he has under- 
taken to investigate be not an exception to a genera] law—or whether 
it may not possess such distinctive qualities as may materially modify 
the final result. He should ascertain the precise point at which the 
case under review diverges from other cases the most nearly coinci- 
deut, and should assure himself that he has overlooked no circumstance 
capable of influencing his conclusions. It is only by an observance of 
these rules that either practical or scientific men may hope to obtain 
results undistorted by prepossession, prejudice or passion, an! we 
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should hope to witness the adoption of these means of arriving at a 
correct conclusion in the investigation of the merits of Atlantic steam 
vovaging, were it not an invariable attribute of keen disputations that 
the attainment of a correct conclusionis regarded as matter altogether 
uniinportant. 

The clamour and confusion which marked the original discussions 
relative to Atlantic steam voyaging have now happily subsided, but 
although they made such an unceremonious noise, they have left uo 
verv distinct recollection as to what that noise was all about. In truth 
it was not very easy to tell that, even at the time: for so much of pal- 
pable absurdity was mixed up in the doctrines currently attributed to 
the most distinguished of the disputants, as to destroy in the minds of 
meu unaffected with the steam rabices—all confilence in the genuine- 
ness of the imputed declarations. Men of penetration indeed regarded 
the representation that suppositions pregnant with absurdity were 
the sentiments avowed by eminent ioquirers, as a sort of ruse de 
guerre intended to shake the reputation of those whose arguments 
were unsusceptible of refutation. But the manceuvre was successful — 
the advocates of the Atlantic enterprise were “willing to swear any 
thing for their client," and the faith of the multitude was equally com- 
prehensive. Many of the absurdities so industriously disseminated as 
the sentiments of distinguished men, were really in some measure be- 
lieved to be the veritable doctrines of those eminent persons, and of 
those who rejected such a supposition, but a small proportion was 
aware of what the actual doctrines really were. We have been at 
some pains to supply this defeet of information from authentic sources: 
it is our present purpose to state,—Ist. The nature of the opinions 
really entertained upon the subject of Atlantic steam transit ante- 
cedently to its establishment; and, 2ndly, The present condition of 
the Atlantic enterprise, restricting the meaning of that term to the 
line of communication between Great Britain and New York, to whieh 
it was originally applied. 

The discussion of the question of Atlantic steam transit first at- 
tracted the public attention during the meeting of the British Associa- 
tion, held at Bristol in 136. One party alleged that the establishment 
of a line of steamers between Great Britain and New York, of suffi- 
cient size and power to enable them to perform the passage tN ONE 
TRIP, would inevitably be a most beneficial speculation. Another 
party, of which Dr. Lardner was the representative, contended that 
there were no good grounds for believing that the performance of the 
voyage 15 ONE TRIP Was practicable, with sufficient economy to render 
the enterprise successful; but that if the vovage were resolved into 
suitable stages, the enterprise might then be brought under conditions 
which promised a fair prospect of a beneficial result. To understand 
clearly the force of the reasonings, we must first have a clear eoncep- 
tion of the capabilities of steam navigation. 

If any given steam vessel, moved according to the ordinary practice, 
by the conjoined agency of steam and sails, be laden with coals to the 
extent of her capacity, she will in that state be capable of performing 
a veyage of a certain determinate length, with her engines aeting for 
the whole time at their full power. Now it is well known that the 
sam» vessel is capable of making the same voyage by the agency of 
sails alone, for although steam vessels when propelled by sails alone, 
without working their engines, may be inferior in speed, or in nautical 
qualities, to an ordinary ship, vet we know that they are capable of 
performing long voyages unassisted by steam, as has been abundantly 
proved by the voyages of the Madagascar and other steam vessels to 
India, as well as by numerous guvermnent and other vessels. Between 
the performance of this voyage with the greatest expenditure of fuel, 
which will in ordinary circumstances be when the engines are worked 
at their full power, and with the expenditure of no fuel at all, we may 
manifestly бх upon a given point where the expenditure of fuel 
during the vorige shall be precisely what we please. For we may 


either work the engines during the voyage for such a proportion of 
the time as shall exactly consume the quantity of fuel we live fixe] 
upon, or we may work the engines for the whole period of the vovage, 
with such a diminished exertion of power as is capable of being pro- 
We may there- 


duce | by the quantity of fuel we propose to consume. 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 13 


fore easily maintain the machinery of a steam vessel in uninterrupted 
action for any length of voyage we think proper, provided only that 
the amount of power exerted by the engines be correspondingly dimi- 
nished, or what is the same thing, that the engines be, if worked at 
their full power, corresponding small. The question therefore of the 
praeticability of a steam voyage of any length whatever, resolves it- 
self into the practicability of making ships very big, and engines very 
little ; a question which can hardly be supposed any one should be so 
insane as to contest. Yet even this absurdity has been attributed to 
Dr. Lardner, who is represented to have said at the Bristol or Liver- 
pool mecting of the British Association, that for a steamer to reach 
America was a physical impossibility; and this too in the face of the 
well known Fact that the steamers Savannab, Curacoa, &c., had already 
crossed the Atlantic long antecedent to the date of the Bristol meet- 
ing! And was а falseliood so preposterous believed? It was—and 
is probably extensively believed to the present day. But it will be 
objected, “ Dr. Lardner said that we might as well attempt to establish 
a steam communication with the moon as witb America.” If Dr, 
Lardner ever made use of any such expression, we presume lie only 
meapt to intimate that the Atlantic enterprise was in his opinion a 
visionary one. When we talk ofa bubble speculation, we do not in 
general mean that the said speculation has reference to the manufac- 
ture of hollow aqueous sphernles—or if we speak of sunset or sunrise, 
we are not usually interpreted as expressing our disbelief of the Co- 
pernican system—so in like manner if we institute an analogy between 
any given enterprise and a tunnel through the earth, or a railway to 
the moon, we are usually understood to express our belief that it is of 
a very hopeless character. Of physical impossibilities we rarely venture 
to speak—the subject is abstruse. We should not be warranted insap- 
ing that in rerum natura it was a physical impossibility to bore 
through the earth, or with the assistance of photography to have atele- 
graphic communication with the moon, yet we are warranted in treat- 
ing projects such as these as “trifles light as air," and in assoeiating 
by a common figure of speech, projects of which we would express our 
disapprobation with these unsubstantial fantasies. It is diffieult to 
discover upon what principle Dr. Lardner is to be deprived of the use 
of the universally employed language of metaphor, or why a doctrine 
is to be forced upon him which every man in liis senses must utterly 
disavow. But it appears obvious to us that no very figurative accepta- 
tion of the expression attributed to Dr. Lardner is necessary, as will 
appear plain enough from the following considerations. 

The mere abstract practicability of performing voyages of any length 
whatever by steam vessels isso palpable that it cannot require another 
remark. But in practice other considerations arise. The vessels 
must be of a sullicient power to ensure a rate of pregress considerably 
superior to that of sailing vessels, and (they must be so eapacious that 
whilst furnishing sufficient stowage room for coals, they will render 
comfortable accommodation to passengers, and space for a moderate 
quantity of cargo. These questions being satisfactorily disposed of, 
another question of still greater consequence presents itself. Will 
vessels of the size indispensable for long steam voyages, of adequate 
power, capacity and accommodation for the navigation of the track of 
ocean between Great Britain and New York in one unbroken voyage, 
PAY THE PROPRIETORS? The question of success or failure is sooner 
or later merged into the question of profit and loss. 

The profit or loss of steam vovaging is manifestly a function of 2 
multitude of local and individual circumstinees, which are incapable of 
reduction to any general form of expression. But ceferte аға ия, the 
longer the voyage is without relays of fuel the more remote becomes 
the prospect of a successful result, For in proportion as the length 
of the voyage is increased, the size of the vessels suttable fcr thes per- 
formance of that vovage must be increased in a corresponding, though 
not in the same ratio, and the expense of maintaining steat vessels of 
such power and tonnage as to be adapted to the performance of un- 
usually long voyages, is Such that searcely any line of independent un- 
protected tratie is sufficient to sustain it, Tt may hence be safely 
assumed as а general principle that in cases w here the only sources of 
revenue are the profits upon freights ar] passengers, and the pecu- 
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liarities of the voyage at the same time demand the employment of 
steam vessels of similar size and power to these constructed for At- 
lantic voyaging, the success of the enterprise, that is, the continuance 
of a profitable and satisfactory issue, will be, to say the least of it, as 
is proper in a case judged 4 priori, exceedingly problematical. 

The limitation which exists to ocean steam voyaging is expense, not 
impracticability. This limitation is in the present state of the art 
immoveable and insuperable, and the establishment of a steam com- 
munication with the moon, is quite as feasible as the profitable exten- 
sion of steam vovaging in the presentstate of the art, to cases to which 
it cannot be profitably extended. The attempt to surmount ditficulties 
by shutting our eyes to them, is not merely futile, but is iu this case 
productive of unmerited disfavour towardssteam navigation. For the 
origination of enterprises, which from their nature cannot be capable of 
yielding an adequate profit to render them permanent, destroys public 
confideuce, and fearfully represses the spirit of commercial adventure, 
There is no achievement which onght to be more-grateful to the public 
acceptation than the analysis and exposition of such illusive enter- 
prises, yet there is none which frequently obtains a more ungrateful 
requital. Persecution and calumniation appear to be the heritage of 
the publie benefactor, and the same dark spirit which administered 
tbe poisoned cup to Socrates and Phocion, is not extinct at the present 
day. Yet itis the part of philosophy to bear contumely without de- 
pression—nor ought the sensibilities of the philanthropist be frozen 
by the breath of popular aspersion. If it be beneficent to attempt the 
dissipation of popular delusion, to continue that attempt unmoved by 
calumny, violence and derision, is surely an approach to divinity. We 
trust that Dr. Lardner may lorg continue his patriotic endeavours to 
direct aright the national energies in any questions similar to that 
which forms the subject of the present enquiry. Those energies if 
suffered to run to waste will produce a vegetation which may be fair 
for a season, but which will iaevitably prove itself to һе deadly and 
delusive. Like waters poured out in the desert, they may cherish 
flowers pleasing to the eye, but bearing death in their exhalations— 
trees of luxuriant foliage and majestic stature, but hollow and poisonous 
within; fruit of tempting appearance, but turning in the grasp into 
bitterness and ashes. With the view of assisting our readers to form 
a correct estimate of the true character of the Atlantic enterprise, we 
shall recapitulate some of the circumstances attending the discussion 
of that question. The asperity which characterized the discussion at 
Bristol, as well as tbe subsequent discussions at Liverpool aud New- 
castle was a prominent feature of the inquiry, the more so that it 
happi:y rarely attaches to statistical and philosophical investigation. 
The cause of this unbecoming heat has beeu attributed to the fact of 
considerable interests having been already enlisted, antecedently to 
those discussions, in the schemes which Dr. Lardner found himself con- 
strained to condemn. The managers and directors of these several 
embryo projects were, it is said, in conformity with our opening ex- 
position of the besetting frailty of practical men, incensed at the ap- 
plication of Dr. Lardner's general conclusions respecting steam voy- 
aging to this particular case, which they contended ought to be and 
was un exception. It was considered that the clearness of Dr. Lard- 
ner’s expositions established a conclusion opposed to their interests, 
and involved an indirect reflection upon their capacity or disinterested- 
ness, whilst engineers and other artificers were not without that bias 
in favour of the Atlantic enterprise which the anticipated fabrication 
of immense vessels might be expeéted to create. Though unable to 

е. ope with Dr. Lardner in argument, this united party reasonably con- 
gu ded that Dr. Lardner was entirely wrong, hecause they were un- 
dort, tedly entirely right. They therefore attempted, and not without 
temporary success, to undermine his reputation for practical 
by attributing to him sentiments he never entertained, and 
ing those sentiments to be altogether fallacions. When the 
hus arrayed, as if they had been real entities, had been 
the victory was manifestly won, and was so adjudged 
ating and enlightened public.” That the popular voice 
“кей to the advocates of the Atlantic scheme the 
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has been supposed to be partly due to the effect which any doctrine is 
capable of creating in the public mind if incessantly insisted on, but 
chiefly to the contemporaneous development of the most extravagant 
popular anticipations relative to steam agencies. This species of de- 
lusion has been not inappropriately termed the =team Mania. During 
the severity of its paroxysms, projects the most preposterous were 
received with eagerness and applause, the country was drunk with 
expectation, and for a time appeared bereft of every atom of its ac- 
customed discretion. In so distempered a state of the public mind 
the project of Atlantic steam voyaging could scarcely fail to attract 
numerous admirers. The magnitude and grandeur of the enterprise 
captivated the popular sympathies, whilst the implicit faith in the 
omnipotence of steam agencies smoothed down all difficulties and sur- 
mounted all opposition. But althongh enthusiasm may win a battle, 
it is only the material interest^of mankind which can keep the field. 
Reason may be overborne for a season, but is sure sooner or later to 
obtain the superiority. А few years of experience generally brings 
withthem the subsidence of the most inveterate popular delusions. 
Men awake as if from a dream, and it is an honourable trait in the 
character of public opinion that it has no resentments to perpetuate, 
butis desirous to atone for whatever injury its frenzy may have in- 
flicted. 

A very clever writer in the Quarterly Review, No. 123, (1338) un- 
dertakes to point out the magnificent prospects of Atlantic steam voy- 
aging, and the advantages direct and consequential which may be fairly 
expected from it. The period at which this article was written, 
shortly posterior to the accomplishment of the first voyages of the 
Great Western, was peculiarly favourable for lending weight to the 
reviewer's conclusions, and the writer is evidently a man of mnch 
general ability. 

We shall proceed to make extracts from this article, as an example 
of the arguments adduced in support of the advantage of the Atlantic 
scheme. 

* The effect of this achievement is by no means easily to be described 
or foreseen. Even the Americans with all their reputation as a self 
possessed and considering people, have displayed uawonted raptures 
and antics on occasion of the first arrival of the Sirius and Great Wes- 
tern at New York, quite as much so as our Bristol neighbours on their 
return, and we are not sure that either party is to be blamed for it. 
We are not sure that the former are far out of their reckoning when 
they speak of this as a new epoch inthe history of the world. We 
can enter into the feelings of the myriads who crowded the wharfs at 
New York, when the English boats were hourly expected, when finally 
after days of almost breathless watching (which to fearful spirits might 
well have afforded some pretext for disbelieving the new scheme, some 
excuse for casting even ridicule on it after all), at length on the morn- 
ing of St. George’s day, the doubts, the fears, the scorn were alike 
destined to be removed for ever from the mind of every living crea- 
ture, (even, we dare say, but let us say it with due deference, from 
that of Dr. Lardner himself), for now appears a long dim train of dis- 
tant smoke in а somewhat unaccustomed direction, it rises and lowers 
like a genius in the Arabian nights portending something prodigious; 
by and bye the black prow of a huge steam boat dashes round the point 
of some green island in the beautiful harbour 

Against the wind, against the tide, 
Steadying with upright keel.” 

It is not very easy to perceive wbat these doubts and fears really 
are which the first voyage of the Sirius was destined to remove for 
ever. The doubts and fears of the possibility of a steamer being able 
to cross the Atlantic? Dr. Lardner can hardly be conceived to have 
entertained these doubts and fear, for one small reason among many 
others, tbe passage across the Atlantic had been accomplished by a 
steam vessel about twenty years before. Are the doubts and fears 
meant to have exclusive reference to the profitable issue of the under- 
taking? How could the success of any enterprise in steam navigation 
be ascertained by the performance of a single trip? 

“The British and American Stcam Company who have just launched 
at Black wall a ship thirty-eight feet longer than any in her Majesty’s 
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navy, notify to us morcover that next year they mean to have boats 
like this running on cach side onthe Ist and 16th of every month. 
This is but one company, one which las not yet move we believe, 
for we understand the Sirius to have been sent out by another, and the 
Great Western it is well known belongs to Bristol. tilasgow tco will 
no doubt bestir herself, and above all we must leave room for Liver- 
pool. The sole marvel is that Liverpool has waited so long, a secret 
only to be explained by the extent of interest there invested in the 
American liners. We see that a company is now started at that port 
who announce immediate operations." 

To us it appears still more marvellous that the establishment of At- 
lantic steam voyaging should have been accomplished by England af 
all when America had palpably the greatest benefit to receive from 
the execution of that measure. The Americans would it is alleged 
have taken a share in the Atlantic enterprises had they not built their 
hopes upon a project which was to send a ship across the Atlantic by 
the instigation of a barrel of blue vitrol, but which failed. This cir- 
cumstance is however insntlicient to account for the torpidity of the 
Americans, where there is anything expected to be уоп. Had the 
expectation of a profitable result becn as sangnine in the United States 
as for some time it was in England, it is the opinion of the best in- 
formed persons that we should not have been left to enjov the steam 
monopoly of the Atlantic. The fact appears to be that the Americans 
were better judges than we were of tlie amount of profit to be realized 
by tlie transport of passengers and light articles of merchandise across 
the Atlantie, arising in part from Ше experience they had had of At- 
lantic steam voyaging before we began. ‘Scarce ten years had 
elapsed after Fulton first committed his novel little pinnace to the 
waters of the IIndson, ere tbe Savannah, a new steam vessel of 300 
tons crossed from New York to Liverpool, and at several subsequent 
periods has the voyage been accomplished. The reason why Atlantic 
steam voyaging has not grown up among the Americans may be traced 
to the conviction that the adventure would not be productive of that 
Honey of Hyblas, yulgarly called woxEv."* 

The Quarterly proceeds—*' What is to prevent a fair compelition 
now? What account is to be made of a curve or two ina river with 
steamers of 300 feet long, and a speed of 15 miles an hour, as practical 
men best versed in these matters expect to се in a very few years ? 
And indeed the American boats upon the Hudson have Беер running 
at much more than this rate for years." We confess we shonld like 
some verification of all this before we believe it. Our readers may 
try their penetration upon the following, which to us appears mere 
childishiness. 

“We were speaking, however, of the first sensation, the achieve- 
ment has produced, and which we venture to predict will at some 
future day be a matter of no little historical curiosity. The New 
York cditors seem scarcely able to contain themselves, ‘side by side 
with the old worbl at last,’ says onc,—* Now then for the coronation,’ 
ery lalf а dozen more—and then the files of European journals un- 
rolled! Fifteen days from Bristol, с. &e. А revolution this such as 
k world rarely secs even inour eventful age—a revolution thoroughly 
overturning the old systems of mast of the business world at least — 
yet effected as it were instantaneously, and without one drup of blood." 

The following is a magnificent example of that figure of specch 
usuilly termed nonsense. 

“some one has predicted that presently we shall have Covent Gar- 
den market stoeked by the other continent; as to the floral depart- 
ment Шеге may be something init for aught we know, and indeed in 
sume others too, for if the ‘liners’ could bring the Duke a present of 
fresh venison from his western admirers, we certainly get a clear vision 
here of divers good things to come. We say nothing however even 
of Yankee ice dropped in dog days at sun-rise upon every door step 
in London as in Boston—not one word—! Ni! admirari’ we repeat, is 
uur motto; ‘keep cool,’ that is, ice ог no ice—dog days and all.” 

Bot further. “It is only thirty years since Fulton ascended the Hud- 
son with bis boat. In 1519 there was no such (hing in all England, 
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ant as late as 1820 there were only (Міг(у-бус. The mest important 
improvements also have been rery recently introduced, and without 
particu arizing these, it is sufficient to say that the learned Dr. Diony- 
sius Larlner's miscaleulations on this subject of Atlantic mivigation, 
have evidently been caused by almost wholly overlo king these same 
improvements, even so far as sume years past are concerned, (and a 
year in such a progress as this agent is mahing is a tatter uot tu. be 
overlooked), or regarding therm tou much as mere speculations not 
likely, or not yet fully proved to be capable of great practical effets 
(as they have already been}, while as relates to what may yet be 
established, though now it is but experimental; ог of what muy be 
discovered of which nobody now dreams, the calculations in question 
have apparently Ісі no lee way fur the ingenuity or our successors, 
or even our contemporaries. It was taken for granted that all had 
been done which could be done—that there were not any * hidden 
powers’ hereafter to be brought to bear upon steam navigation, as well 
as upon other things, and to supersede steam itself altegether. How 
grand a mistake this was we need uot. say, let us beware of its being 
inade again.” 

In reference to this statement it is proper to observe that Dr. Lard- 
ner's deductions relative to the Atlantie enterprise were formed, as 
we shall presently have occasion to show more in detail, from the 
performance of the Medea, and that the Medea was at that time the 
most perfect existing steam vessel in reference to the distance over 
which she might be propelled by a given quantity of fuel per horse 
power. 

In regard to the omission of “lee way” in his compntation, it is 
difficult to see проп what grounds the adinission of such an element 
conld be justified. Atlantic steam voyaging in the year 1536, either 
was or was not beneficially accomplishable. "Phe point was evidently 
alone capable of being determined by a comparison of the difficulties 
of the enterprise with the existing capabilities of steam voyagiog; 
and how were the existing capabilities of steam navigation to beas- 
certained except by a reference to the performances of tlie best exist- 
ing steam vessels? If Dr. Lardner did this, he did all he was called 
upon to do; he was not called upon to say that Atlantic steam voyag- 
ing would be profitable in 1934, because the progress of improvement 
might perhaps render it so in ten years time, or in ten months time. 
It would have been highly unphilosophieal to have bas*d computations 
upon circumstances which were not really existent. No man ean say 
that in any branch of science er art nll has heen done that ean be done, 
but it is quite time enough to adopt discoveries wheo they have been 
actually found out. 

Once more—" It camot be doubted, we think, that the passage of 
the Atlantic by steam will even in the coming ten years he brouglit to 
a state of (so to speak) artistical luxury and perfection, of which those 
who have started the enterprise themselves little think.” 

Alas—alas! how has this prediction been verified! 

But we cannot enter upon a subject so agonizing as the loss of the 
President—the wounds are not yet cicatrized, but bleed afresh at the 
tenderest touch. The wail of the widow and the orplan—of the 
affianeed bride and the childless father, is yet sounding in our ears; 
and memory relindles emotions which dre only to be ussuaged by time 
the comforter. The repetition of such calamities is now, heaven be 
praised! unlikely. And oh? what can be the reflections of those, if 
any such there һе, by whom the one dire calamity has been directly or 
indirectly superinduced? Can any thing be more reprehensible than 
that reckless precipitation which not merely sets at nought all con- 
sideration of failure and ruin, hut. tampers without componetion with 
the lives of the best and noblest of the land ? 

Having in the preceding pages advertet on several occasions to 
what Dr. Lardner did not say, we shall now attempt to show the nature 
of the opinions respecting the Atiantic. enterprise he really ded enter- 
tain, Weare fortunately in possession of an authentic and well known 
record upon this subject, in the shape of an urtiele written by Dr. 
Lardner for the Edinburgh Review, and which wit Fe found in the 
I31st number (1537), of that publication, From this urticle we shall 
make considerable extracts. 
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“The imposing mechanical phenomena so rapidly and unexpectedly 
developed by the invention and improvement of the locomotive steam 
engine, and its application to railways have for several years so en- 
grossed public attention that other means of facilitating the operations 
of commerce, and expediting the social intercourse of distant masses 
of people less fascinating perhaps, but not less important, have been 
comparatively overlooked. The subject of water transport by steam 
has from this cause received less than its due share of attention. A 
re-action however appears to have been recently produced, and we 
have now a swarm of projectors much more largely supplied with zeal 
than knowledge, who not content with advancing in the march of im- 
provement with that calm deliberation and salutary caution so neces- 
sary to insure a permanently profitable issue for any great undertaking, 
would rush to their ends withont ever informing themselves of the 
means at their disposal, and proceed per ға шт from a channel trip to 
the circumnavigation of the globe. 

Within the last year, considerable public attention has been directed 
to the question of the practicability and advantage of establishing a 
line of steam communication between Great Britain and the United 
States, and various projects have been started and companies formed 
for the construction of vessels for that purpose, several of which are 
already in a state of forwardness. Ata meeting of the British Scientific 
Association held at Bristol last September, one of the topics which 
engrossed a large share of interest, was the question of the practica- 
bility of a steam voyage across the Atlantic, raised in the mechanical 
section. The statement laid before that section by Dr. Lardner ob- 
tained such publicity at the time through the press, that it would be 
superfluous to recapitulate its arguments. The conclusions however at 
which he arrived were briefly these :—That in the present state of the 
steam engine as applied to nautical purposes he regarded a permanent 
and profitable communication between Great Britain and New York 
by steam vessels, making the voyage ІХ ONE TRIP, us in a high degree 
improbable: that since the length of the voyage exceeds the present 
limits of steam power, it would be desirable to resolve it into the 
shortest practicable stages ; and that therefore the most eligible point 
of departure would be the most western shores of the British Isles, 
and the first point of arrival the most eastern available parts of the 
western continent; and that under such circumstances the length of 
the trip, though it would come fully up to the present limit of this 
application of steam power, would not exceed it, and that we might 
reasonably look for such a degree of improvement in the efficiency of 
marine engines, as wonld render such an enterprise permanent and 
profitable." 

Dr, Lardner then goes on to state that it had been objected to his 
conclusions, that the data from whence they were derived had been 
obtained from the performance of steam vessels antecedently to 1534, 
whereas since that period considerable improvement was alleged to 
have been effected in steam machinery, which by diminishing the con- 
sumption of fuel was considered to have improved the prospects of 
Atlantic steam voyaging. Of all the vessels then existing the Medea 
was universally allowed to be the one which was capable of being im- 
pelled over the greatest distance with a given quantity of coals per 
horse power; she was therefore the most favourable actual standard 
by which prospects of the Atlantic enterprise could be measured, and 
was adopted as the basis of the present inquiry. Dy. Lardner then 
proceeds to show that the same conclusion respecting the Atlantic en- 
terprise which he had already deduced from the performances of ves- 
sels antecedently to 1534, was also deducible from the performances of 
the Medea, and of other vessels between 1834 and 1537. 

The misconception which has existed respecting Dr. Lardner's 
opinions upon this question, and which nothing short of misrepresenta- 
tion prepense was sufficient to have created, renders it proper here to 
repeat that the limits which exist to the achievements of steam power 
are not imposed by any abstract impracticability of performing steam 
voyages of any length whatever. but by the impracticability of render- 
ing those voyages sufficiently profitable to confer permanency upon 
enterprises in steam navigation. "The doctrine attributed to Dr. Lard- 
ner that a steam vessel (or any vessel), if only sea worthy, was incapa- 
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ble of proceeding from Great Britain to the coast of North America, 
is so palpably absurd that it scarcely deserves to be noticed. 

Dr. Lardner has however offered the following observations upon 
the subject, which we extract from the Monthly Chronicle, Vol. IL, 
15385. 

* À vessel having as her cargo a couple of steam engines and some 
hundred tons of coal, would be ceteris paridus as capable of crossing 
the Atlantic as a vessel transporting the same weight of any other 
cargo. А steam vessel it is true wonld labour under some compara- 
tive disadvantage, owing to the obstruction presented by her paddle 
wheels, and the paddle boxes which cover them: still, however, it 
wonld be preposterous to suppose that these impediments would ren- 
der impracticable her passage to New York. If therefore such a ves- 
sel merely transported her machinery and fnel without working the 
one or consuming the other, she would still make the passage. That 
a steam ship may be a tolerably good sailing vessel is proved by the 
fact that the steam frigate Medea, one of the most efficient steamers 
in the service of the Admiralty, accompanied the fleet many thousand 
miles propelled by sails, and without working her engines at all. If 
then a steam ship viewed merely as a sailing vessel, freighted with 
engines and coals, can traverse the Atlantic with certainty, how absurd 
is it to suppose that the abstract practicability of such a ship making 
the voyage to New York with the aid of her machinery and fuel can 
for a moment be doubted! 

* In fact no doubt has been entertained or expressed as to the prac- 
ticability of establishing a communication between these countries and 
New York, by a line of steam vessels. But a difference of opinion 
has been entertained as to what mode of accomplishing the object may 
best ensure certainty, safety, regularity and profit, without which last 
element it is presumed the other objects could hardly be secured.” 

Returning from this digression to the Edinburgh Review, we find 
Dr. Lardner explaining the inconveniences to which extended steam 
voyages are subject, arising from the incrustation of salt in the boilers, 
the deposition of soot in the flues, and other matters of that nature, to 
which we consider it unnecessary more particularly to refer. He then 
proceeds— 

“Тһе several circumstances to which we have adverted, constitute 
difficulties, having the general tendency to abridge the practicable ex- 
tent of an uninterrupted steam voyage. There remains a still more 
serious impediment to the extension of steam navigation inherent in 
the very substance from which the engine at present derives its me- 
chanical power—an impediment which places a definite and assignable 
limit, bevond which it is mechanically impossible to extend the voyage 
of a steamer (of ordinary construction) To form an estimate there- 
fore of the major limit of the extent of a continuous steam voyage, it 
will be necessary that we should examine, Ist. The proportion in 
which the capacity of the vessel may be distributed between the ma- 
chinery, the fuel, and the objects of commercial transport; and 2ndly. 
The rate at which the fuel will be consumed in propelling the vessel 
over a given distance, regard being had to her tonnage and power. 

* Assuming that a certain extent of the capacity of the vessel is 
appropriated to the mechanical means of propelling her, that portion 
will obviously be shared between the machinery and the fuel, by which 
that machinery is moved. 

“The proportion in which this space should be distributed between 
the machinery and the fuel will vary according to the length of the 
voyage. As the fuel may be replaced at the end of each trip, and as 
it is generally advantageous to give the vessel as powerful machinery 
as the extent of her capacity will admit, it is obviously expedient to 
reserve as limited a space as possible for the fuel, and to give a pro- 
portionably increased extent of room to the machinery. In the shortest 
class of voyages therefore a smaller supply of fuel being sufficient, а 
larger space must be appropriated to the machinery, and in propertion 
as the length of the voyage is increased, the quantity of space neces- 
sary for the fuel will be augmented, and that allotted to the machinery 
diminished. To this there must be an evident limit; inasmuch as the 
space for the machinery must be sufficiently extensive to contain en- 
gines of the power necessary to encounter the difficulties of the navi- 


1812.) 


gation, and to insure an average rate of | rogress greater than that of 
sailing vessels.” 

This limit, be it observed, is one of expedieney—not of abstract 
practicability. То state the matter in other words—a certain deter- 
minate proportion must be observed between the power and tonnage, 
else the vessel wilt be incapable of carrying coals enough for tlie voy- 
age, or her speed will be so defective as to give her no prominent ad- 
vantage over sailing vessels. And the adherence to this proportion 
involves the necessity of employing vessels of suclt magnitude as to 
be of too expensive maiatenance for tlie profits of an ordinary trade. 
For as ina symmetrieal vessel the resistance inereases nearly as the 
square of the increment of one dimension, and the capacity nearly as 
the cnbe of the increment of the same dimension, so it is in a eertain 
point only in the divergence of those series where a result is obtain- 
able, answerable to the conditions indispensable to Atlantic steamers. 
And that point is so high up in the series, the resistance and capacity 
are both so great as to indicate the necessity of employing those levia- 
than vessels, whose voracious appetite is unappeased by the expendi- 
ture of all the proceeds of any merely commercial enterprise. 

“То arrive at a practical conclusion as to the major limit of a pro- 
bable steam voyage under average circumstances of wind and water, 
it will be obviously neeessary that we should obtain some probable 
approximative estimate of the impulsive virtue of a given quantity of 
coals of average quality. The consumption of coals, other cireumn- 
stances being the same, will be proportional to the power of tlie en- 
gine, and it will therefore be snílieient to determine what is the average 
rate of hourly consumption for each horse power in the machinery." 

A table of the performances of a number of ditlerent vessels between 
1834 and the date of the Bristol meeting, but which we consider it 
unnecessary to insert here, shows that the locomotive duty of the 
Medea was greater than that of any of the rest; the locomotive duty 
as defined by Dr. Lardner being “the distanee over which a ton of 
eoals per horse power is eapable of propelling a vessel." 

Dr. Lardner proeeeds— To enable us to establish an analogy be- 
tween the performances of these vessels and the circumstances nnder 
which a steamer would be placed in navigating the Atlantic, it will 
be necessary to explain some physical phenomena attending that ocean. 

“The general atmospheric currents which prevail in direetions near 
and parallel to the equator, from east to west, called the trade winds, 
would have a tendency to produce a derangement in the atmospheric 
equilibrium, if not redressed bv a contrary effect elsewhere. It is 
known that those remarkable winds are produced by the influence of 
the solar heat upon the atmospheric belt included between the tropics, 
combined with the diurnal motion of the earth from west to east. The 
heated air pressed upwards by its bnoyaney, is replaced by currents 
from either hemisphere, which carrying with thein a less diurnal mo- 
tion than that proper to the tropies, a relative atmospherical motion 
is produced in a direction contrary to that of the earth's rotation. 
Hence a nearly permanent wind is produced on each side of the line 
from east to west. As these currents approach the line, they gradually 
acquire the motion of the surface, which combined with their mutually 
counteracting effect, produces those calms which prevail about the 
line, and which are only interrupted by the hurricanes, whirlwinds 
and other violent atmospheric commotions which are produced where 
the cootrary tropical currents conflict before their force is sufficiently 
moderated, 

“The stagnant atmosphere thus eollected at the line, ascending by 
the effect of solar heat, returns from tlie upper regions towards the 
poles, and coming upon the surface in either hemisphere brings with 
it the diurnal motion of the equator, whieh being greater tlian that. of 
the higher latitudes, prevailing winds are produced from the west. 
The agency of these causes is inanifested in the westerly winds which 
prevail almost uniformly throughout the Atlantie between the shores 
of Europe and those of North America. There are other physical 
eauses which mingle their effects with those to which we have just 
adverted. The extensive regions of North America covered with 
immense fresh water likes and primeval forests, supply a current of 
cold air rushing into the warmer strata over the track of ocean between 
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the Azores and the American coast. This current froin the north-west 
consequently modifies the re-action of the trades just explained; the 
result is wind blowing generally in the westerly direction, but varying 
between north-west and south-west, and sweeping across the face of 
the Atlantic throughont nearly the whole year. 

* Atmosplierie difficulties are nut the only ones which the navigator 
has to encounter wlio crosses this extensive tract of water. The well 
known Gulf stream is a great ocean current issuing from the channel 
which separates Florida from the Bahama banks, taking first a direc- 
tion a little to the east of north, and becoming more and more westerly, 
until it approaches within a short distance of the tail of the great 
bank of Newfoundland, where it sets in due east towards the Azores. 
The width of this current at first one degree, gradually increases until 
itexceeds two degrees. Independently of the difficulty presented by 
the stream itself, the zone of the ocean marked ont by it is clyiracter= 
ised by weather so extremely unfavourable to navigation, that it is 
cautiously avoided by all outward bound vessels. They invariably 
either take a course so far north as to be clear of its influence until 
they approach the western shores, where by taking a southerly direc- 
tion they convert the westerly winds into favonrable gales; or on the 
other hand proceed first southward till they get beyond the lower 
limits of the Gulf stream, and taking advantage of the trades, make 
the western coast. This latter, however, is a route never adopted by 
the best elass of New York packets, except they are reduced to a dis- 
abled state. 

“The westerly winds which we have described as prevalent across 
the Atlantic, are accompanied by a heavy sea, which is subject to 
scarcely any subsidence or intermission. Inland locked seas such as 
the Mediterranean and the channels which interseet contiguous islands, 
the effect of the wind in raising the waters is rapid and produees a 
short and chopping sea highly unfavourable to steamers; but these 
effects speedily subside, and in the Mediterranean especially they pro- 
duce but a slight influence upon the average rate of vessels, when that 
average is computed from long continued performances. Оп the other 
hand the long swell of the Atlantie is not so unfavourable during its 
operation, but its efl»cts are incessantly, and considerably more disad- 
vantage to a steamer will be produced by its continuance, thin any 
which the occasional roughness of the more contracted seas to which 
we have referred could give rise to.” 

It is right to observe that a “ short chopping sea" is a relative term, 
having reference not merely to the nature of the waves, but the size 
of the vessel. That which is a long swell to a row bout is а short 
unfavonrable sea to a small vessel, and that which is a long swell to a 
small steamer, or even to a steamer of 500 or 600 tons, may be a short 
chopping sea to one of 2000 tons. The swell of the Atlantic therefore 
may be of as prejudicial a quality to the large Atlantie steamers as 
that of the Mediterranean, and of the channels is to the smaller vessels 
navigating those waters. 

Another formidable objection to Atlantic steam voyaging arises 
froin the overwhelming force of the Atlantic storms. The shock of 
masses of water ronsed into violent cummotion by the accumulated 
momentum of every wave іп tlie whole three thousand miles of foam- 
ing waters is nearly irresistible, and is productive of the most injurious 
effects to vessels of large dimensions impelled by immense steam 
power. We ourselves happened to see the Liverpool in dock after 
an exposure to one of these Atlantic storms, and she was really little 
better than a wreck. The straining she had undergone was incon- 
ceivable: the seams of the deck had opened greatly, 4 great part of the 
copper had been detached from the bottom of tlie vessel iu consequence 
of the irregular movement of the planking to whieh it had been nailed, 
and the oakum hung out of many of tlie scams in the exterior of the 
vessel, even below the water line, from which the great straining had 
displaced it. The “ British Queen," it is well known has been simi- 
larly injured upon more than one occasion, and the frames of the en- 
gines of the Great Western have been all broken by the working of 
the ship. The wear and tear arising from this source is infinitely 
more to а long large steamer than to a compact well built ship; and 
the danger resulting from the same cause is not inconsiderable, The 
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icebergs which are not unfrequent in the latitude of Newfoundland are 
another source of danger, aud the dense fogs met with in the same 
region are highly unfavourable to steam navigation; whilst the con- 
sequences of fire, а һу по means uncommon visitation in steam vessels, 
in the midst of the Atlantic, are appalling to contemplate. Several 
of tliesc obstacles are manifestly irremoveable, and are therefore only 
capable of being regarded as neutralizing to a certain extent, the bene- 
fit, if any, of the scheme. But others, and those the most formidable, 
are susceptible of diminution by the division of the voyage into suit- 
able stages. 

“Seeing then the unfavourable aspect under which the project of 
establishing an uninterrupted line of steam navigation between Great 
Britain and New York presents itself, let us consider whether by re- 
solving the voyage into the shortest possible stages, the enterprise 
may be brought under more promising conditions. For this purpose 
it is obvious that the most western coast of the British Isles should be 
taken as a point of final departure. The west coast of Ireland would 
therefore be naturally selected, fringed as it is by numerous spacious 
and well sheltered harbours. St. John's, Newfoundland, is the most 
western port, but this harbour is attended with so many nautical diffi- 
culties that it could scarcely be regarded as accessible with that cer- 
tainty which such a line of communication would require—Newfound- 
land presents an iron-bound coast; and even Nova Scotia should be 
avoided were it possible to extend the passage: but the distance from 
the west coast of Ireland to Halifax comes up to the extreme limit of a 
(profitably) practicable steam passage. We greatly fear that any 
attempt to supersede the necessity of making Halifax a stage must prove 
ABORTIVE.” 

In conclusion, Dr. Lardner observes, “ Let us however not be mis- 
understood. That the passage from Liverpool to New York cannot 
on any occasion be made in one run by a steam ship, we do not main- 
tain.” But he declares his conviction that as a practical, permanent, 
profitable thing, Atlantic steam voyaging will not and cannot be in the 
present state of the art successful. And this conclusion he is content 
to avow, notwithstanding its unpopularity. “Іп confessing then as we 
do, that after the most careful and anxious inquiry respecting this in- 
teresting question, our fears of the result of such an enterprise greatly 
preponderate over our hopes, we are sensible of expressing an unpo- 
pular opinion. It is the natural and fortunate tendency of the human 
mind to anticipate success, and we ourselves shared this feeling when 
we commenced the present investigation, we were wholly unaware to 
what point results since ascertained would lead us.” 

We shall offer no further remarks respecting Dr. Lardner’s state- 
ments, which are well able to speak for themselves, but shall at once 
proceed to the second part of our subject, viz., the determination of 
the present condition of the enterprises for maintaining a steam com- 
munication between Great Britain and New York. This may perhaps 
best be shown by an enumeration of the several vessels which have 
been employed upon that line, and the mode of their respective dis- 
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The Hatirax line which carries out Dr. Lardner’s recommendations 
to a certain extent alone thrives; yet it has been questioned if even гі 
could continue to keep the field without the aid it derives from the con- 
veyance of the mails, unless it were to make tlie western coast of Ireland, 
the point of final departure. The question might be worth consider- 
ing by the proprietors of the Halifax packets as well as by the West 
India Mail Packet company, whether it would not be greatly to their 
advantage if all of their vessels were to make the western coast of 
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Ireland, their point of arrival and departure. But should the managers 
of those companies think differently, should the shareholders resolve 
in spite of common sense and Dr. Lardner, to throw thousands upon 
thousands of pounds sterling into the gulf of DIRECT communication, 
they are quite welcome for anght we care to continue to indulge so 
reasonable a predilection. 

There is one cireumstance connected with the preceding table of 
the manner in which the vessels are employed in the Atlantic enter- 
prise, which affords an example so striking of the coincidence between 
the deductions of philosophy and the resuits of experience, that al- 
though it has no immediate reference to the present subject, we cannot 
permit this opportunity to pass without saying a word respecting it. 
Dr. Lardner it is well known did not confine his inquiries to Atlantic 
steam voyaging, he also discussed the merits of steam communication 
with India, via the Red Sea, and it may be satisfactory collaterally to 
ascertain what his opinions were respecting that line of intercommuni- 
cation. We shall find those opinions stated in his letter to Lord Mel- 
bourne, published in 1837, from which we extract the following pas- 
sage: “Tthas been contended that tlie question should not be regarded 
as one to be determined merely upon a caleulatiou of profit, that on 
the contrary, it is one with which great political and social interests 
are interwoven so closely that it ought to be adopted even thongh its 
entire cost should have to be defrayed by the nation. This principle 
lias been implicitly admitted in tlie resolutions of the Select Commit- 
tee of 1534, and it has been explicitly avowed by the late Governor 
General, by several honourable members of the legislation, and of your 
lordship's administration. But it isa principle which I think it un- 
necessary to discuss in the present case, because there is no proposition, 
however self evident, which carries to my mind а more elear conviction 
than I have, that this measure, if efficiently earried into operation, will 
more than return its own expences.’ Неге із an opinion diametrically 
opposite to that delivered respecting Atlantic voyaging. Let us in- 
quire how far this conclusion is borne out by experience. 

The “Great Liverpool” having ina single season earned a Loss to her 
proprietors of six thousands sterling upon the New York line it was 
determined to withdraw her; and with another new vessel built for 
Atlantic voyaging, now tlie Oriental, to open a communication with 
India, vià the Red Sea. The proprieters of the British Queen, who 
we have been informed, have sustained a loss of about siriy thousand 
pounds in Atlantic steam transit, became competitors with the Great 
Liverpool and Oriental for the Alexandrian liue, plainly showing that 
both of those compauies aftera vast expenditure of money, liad arrived. 
at the very conclusion Dr. Lardner held three or four years before. 
Has it never occurred to the proprietors of those vessels that they 
might have saved about 100,000/., as well as vast responsibility, anxiety, 
risk and discredit, if at the commencement of the Atlantic discussions 
they had prevented their passious from exercising their favourite 
calling, that of running away with their reason? 

А recent meeting of the proprietary of the Peninsnlar and Oriental 
Steam Navigation Company enables us to state that oriental steam 
voyaging has been highly successful, and this result has been attained 
with the same vessels and by the same management that were incapa- 
ble of realizing any thing but loss on the New York line. It is plain 
from this result that the Atlantic enterprise did not fail from mis- 
management, even were we not assured, as we are, that Mr. Carleton 
and mismanagement are altogether incompatible. Can a coincidence 
such as this between prediction and reality be merely fortuitous ? 

Has Atlantic steam navigation been successful? Has the establish- 
ment of the several lines of steam communication between Great 
Britain and New York been productive of a permanently profitable 
issue? We leave the verdict to our readers, our part being merely to 
furnish such remarks and data as may conduce to the attainment of a 
just conclusion. Had we set out with a different resolution, we might 
perhaps have given it as our opinion that the Atlantic scheme had 
proved itself a signal failure—that Dr. Lardner's views had been con- 
firmed with singular exactness—that 


Earth has its bnbbles as the water hath, 
And this is of them. 
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But we originally said, as we now repeat, that we do not mean to 
divulge our own opinion. 

One consummation there is devoutly to be wished, namely, that Dr. 
Larduer will soon return to this couutry, to resume the wand which, 
like Prosperos, none but its master can wield. We can see no other 
antidote against that worst of Egyptian plagues, the swarms of vermin 
with whieh the track of practical philosophy is nowoverrun. We are 
death sick of the reign of minute philosophers. 1 the choice rested 
with us, we would say, give us back our wolves again—restore the 
doininion of barbarism—curse us with any thing except the cant of 
philosophical imposture—the disgusting egotism of idiotic mounte- 
banks. Dr. Lardner's return to England would be the death warrant 
of all such quacks, which is of itself a sufficient reason to inspire the 
ardent desire that his return will not be much longer delayed. 


Z. 


REMARKS ON THE TRACTIVE POWER OF PADDLE 
WHEELS. 


Ix the theory of the nautical steam-engine there is no point that 
deserves more attention than the means einployed to obtain propelling 
reaction from the water. The disadvantages which the various plans 
at present in use labour under, have been very ably pointed out by 
the different writers in the appendix to the new edition of Tredgold's 
treatise, and the mortifying result is that nearly half the effectlve 
power of the engine is lost by the motion necessarily given to the 
water by the paddles and their oblique action. Besides the lost 
power from these causes, there are other disadvantages whieh the 
nautical steam engine labours under. A change in the velocity of the 
vessel, as well as a change in the immersion of the paddles, alters the 
relation between the power of the engine and the propelling efect. 
Under the most favourable cireumstances, if the power of the steam 
generated be reckoned 1 JU, the efficient power acting on the paddle 
wheel is about 61), and the efficient propelling power only from 35 to 
40; the power generated thus requires to be nearly three times the 
work done. It is evident that under given circumstances with a given 
engine, a certain relation subsists between the extent of effective pad- 
dle surface and diameter of the wheel, to obtain a maximum speed, 
or in other words a maximum propelling duty. It is probable that the 
experience of steam ship-builders enables them £o fix upon very nearly 
the best proportions for an average imniersion, but is there any method 
of proving that the best proportions lave been exactly obtained. 
There are not wanting very notorious instances to the contrary. It 
may be suid that extetness in this is not of much importance, as the 
proportions that answer best ina calm will not do for rongh weather, 
and vicé rersd. Suppose the best proportions have been obtained for 
calm weather, an! an average immersion the same propelling effect 
will not be maintained if the vessel, 

154. Has greater immersion. 

Onl. Has less immersion. 

3rd. Is employed towing when not constructed for such work. 

4th. Has to inake wav against a foul wind or head sea. 

Sth. Пав a fair wind, and emplovs both steam and canvass. 

This arises both from а greater absolute loss of power іп appli- 
cation, and likewise from the engine beiug obliged to work with re- 
duced luty. Since, then, the engin» is liable to so many adverse cir- 
'eumstances, it would be a great desideratum if the proportion that 
exists betw cen the effective duty on the paddle-whieels and their pro- 
pelling duty could at all times be known. The advantage or disad- 
vantage of any change in the paddles would then be pointed out in 
a way that could not be misunderstood. The first or effective duty of 
the | addle-wheels тау considered as proportional to the number 
of revolutions per minute with the same steam pressure; the pro- 
pelling duty is measure! by the number of revolutions conjoined with 
the horizontal forward strain of the paddle-shaft on its bearings, or 
the direct tractive foree exerted by the engine on the vessel. 
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The difficulty is to measure this. 15 it practicable to do so by 
measuring the intensity of the friction of two surfaces submitted to 
the horizontal pressure? The following has oceurred to the writer as 
one mode of doing this. How far it is practicable or likely to be 
efficient, he must leave practical men to judge. 


aar 


The figure is drawn ta show simply the mode of action. The bewn 
A presses on B witha varving force. Two wheels cc, worked by a 
pinion p and winch m, are embedded between the beams on опе side, 
and tlie central friction piece d on the other: the contiguous surfaces 
being ground perfectly smooth. To the centre friction piece 4, an 
arm й is attached the extremity of which с is conaected with a fixture 
J by the intervention of à, a spring weighing machine or otber dyna- 
mometer. By turning the winch the wheels e c are made to revolve 
slowly, these, by the friction of their inner surfaces agaiust d tend to 
draw it along with them with а force which, according to the experi- 
ments of Coulomb, Rennie, and others, is nearly proportional to the 
pressure of A on D, and quite independent of the rate at which the 
wheels cc are made to turn. This foree by means of the arm à will 
be shown by з. To set off the scale upon s, it will be necessary to 
apply known forces to А. This is the only adjustment required, and 
may be made on the apparatus before being applied to the engine. 

Other arrangements of the apparatus will readily occur. In apply- 
ing it to four bearings, one wineh and spring might be made to answer, 
so as to give the measure of tlie traetive power at one observation. 
As an instrument for measuring pressure, this might perhaps be em- 
ployed for various other purposes. I fear, however, that it is too 
simple to have eseaped the notice of practical men, and that it has 
been tried and rejected. If not, the information it is intended to con- 
vey has not been thought of such importance as to call attention to 
any thing of the kind. But while so many conflicting opinions are 
entertained on the subject of paddle wheels, it appears to be the only 
thing that will properly Lring out the true results of experiments, and 
distinguish what is due to the build of the slip and what to the 
paddle-wheels. Those paddle-wheels that evolve the greatest trac- 
tive power with the full expenditure of steam are the best for the 
given immersion, and this would be imlicated by the speel ef the 
vessel. But if it were required to find what immersion allowed the 
engine (о exert the maximum propelling duty, the speed of the vessel 
would obviously not be a proper index, unless the relation between 
the immersion and tractive power were known. Again, if it were 
desirable to compare the useful qualities of a paddle-wheel at the 
same immersion lmt dilerent velocities, a knowledge of the tractive 
power is essential, and would be sufficient. ‘This would also be the 
case in judging of the effects of a rough sea. If we might suppose 
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steamers generally to have such traction gauges, and a careful register | 


of its indications kept during all weather, and at every variety of im. 
mersion, each voyage would have all the character of exact experi- 
ments, and the results would bear upon the build of the sbip as well 
as the etliciency of the paddles in the given circumstances. The 
effects of fair or foul weather would also be made manifest. If the 
best kept steam logs are examined with the view of obtaining infor- 
mation in regard to the qualities of the paddles, it will be found im- 
possible to make any deductions ; there is an absolute darkness merely 
from there being uo way of knowing the tractive power exerted by 
the engine. 

The theory of paddle-wheels has received great attention from 
several of the writers in the new edition of Tredgold. but it may be 
questioned if the practical deductions are equivalent to the labour 
bestowed upon the calculations. Indeed, the circumstances which 
affect them are too various to be embraced by mathematical formule, 
Besides, the whole depends on a law of resistance which is hypo- 
thetical. The masterly disquisition by Mr. Woolhonse seems to ex- 
haust the subject: but the formule given by the same gentleman in 
the foot note at p. 301 will be found the most useful for the purpose 
of instruction. These, if a little modified and amalgamated with the 
concluding formule at p. 194, would be of great service to the young 
naval officer. With a little knowledge of algebraic notation, so as to 
work out the numerical values of each expression, taking numerous 
exaraples, he would obtain a facile acquaintance with the peculiar and 


unique relations that affect the working of the nautical steam-engine. | 


Thus he would become aware of the difference in the proportions that 
ought to distinguish the paddle-wheels of a towing vessel, the disad- 
vantages that a common steamer labours under when employed in 
towing, or a towing vessel when steaming by itself, the evils of too 
deep or too light immersion, «с. A small publication adapted to such 
views appears to be a desideratum at present, and would be calculated 
to benefit a numerons class who ought to have а thorough knowledge 
of the subject. The method of working ont numerical examples from 
the formule would be the means of communicating such knowledge 
without the necessity of mathematical attainments. 

It is sin ular that no notice is taken of the theory of paddle-wheels 
in the treatises on the nautical steam-engine by Lieut. Otway and 
Robinson, although in point of importance it deserves nearly as much 
space as the engine itself. Indeed, it is a subject that deserves the 
attention of the naval officer more than any other, as a difference in 
the weather, immersion, &c. so notably affect the amount of work per- 
formed by the engine. To be fully acquainted with the power he has 
at command, he must know, from studying the theory of paddle-wheels, 
and their connexion with the velocity of the ship and of the engine, 
how mucli that power is liable to be diminished or increased by cir- 
cumstances, that are wholly independent of the condition of the engine 
itself. A single example will show the importance of this; take that 
of an 500 tons war steamer which makes IO knots ina calin, the engines 
working at full power. The velocity per second is 17 feet; the cir- 
cumferential velocity of the centre of the paddle boards is 23 ft. leav- 
ing 6 feet for the back velocity of the paddle-boards. Now with а 
head wind and sea sufficient to stop the ship way so that it is just able 
to maintain its position without drifting to leeward. The greatest 
power that the engine is capable of exerting, would be reduced to & 
or 4, what it was in a calm. Thus $ of the steam raised in the boiler 
becomes useless. The engine becomes paralysed from the connection 
of the parts being adapted to only one velocity and immersion. If it 
were possible to construct it otherwise, so that full duty could be 
maintained in all circuwstances, the steamer could make nearly eight 
knots against such a gale. е 

To look forward and answer the question—What is required to 
render the application of the steam engine to navigation perfect? 
Two great sources of disadvantege present themselves: 

lst. The motion given to the water to gain propelling reaction. 

2nd. The motion of the piston is not nniform under varying circum- 
stances of immersion and speed of the vessel, neither is the momen- 
tum of propulsion communicated by the engine equal jin equal times. 


[Jan. 


With regard to the first it may be remarked, that if the reaction is 
supposed to take place merely from projectile force given to the 
water, the quantity put in motion to generate the same propelling 
force in equal times will be directly as the area of the paddle boards. 
But the loss from the back action of the paddles will be inversely as 
the same. If the practical advantage of having small paddle-boards 
is merely to present less surface to the shocks of a boisterous sea, 
their surface may be reduced in proportion to the square of the aug- 
mented velocity. Thus, taking the previous example, the area of the 
paddle boards that require 6 feet back velocity, and communicate a 
propelling duty of 17, may be reduced one half without reducing the 
dnty more than 24 or to 144, and the velocity of the ship from 10 to 
92. On the other hand, by doubling the area the propelling duty 
would only be augmented to 152, and the velocity to 103. 

The disadvantage of a considerable loss from receding in the water 
will always exist so long as the propelling reaction is derived from it 
in a continuous manner. 

If the same extent of surface is made to move through the water 
with double the velocity, it will gain the same propelling reaction 
from the water in one fourth the time, and to do so will have to move 
over one half the space; so that if it were possible to apply the power 
of the engine in this manner, the propelling duty weuld rise from 17 
to 20. But to effect this, it would be necessary to arrange the ma- 
chinery so as to expend on the water, in a quarter of a second, the 
power generated by the engine in one second; and on the other hand 
to distribute the force of reaction derived from the water in a quarter 
of a second, so as to serve asa propelling power during one second. 
The action of the oars in rowing is a familiar instance of this; the 
consequence is a considerable fluctuation in the velocity which on a 
large scale would be very disagreeable if not otherwise objectionable. 

To obviate the second source of disadvantage it would be necessary 
to arrange the machinery so as to vary the absolute velocity of the 
paddle floats, according to circumstances, while retaining the same 
back velocity at all times. To effect this it would be necessary to 
arrange the machinery so as to vary the absolute velocity of the 
paddle floats, while, retaining the same back velocity, to obtain this it 
would be necessary to disconnect the wheel from the engine, and by 
a shifting leverage to briug the lowermost paddles only under its full 
aetion, while the others are allowed to revolve passively by catching 
the water. It is quite possible to make an arrangement to effect all 
here that the theory demands, but how far such would be concomitant 
with practieal efficiency, is a much more difficult question. 

It may be remarked that the screw propellers are as much influenced 
by these disadvantages as the common paddles, but they are not so 
much affected bv oblique aetion or by waves, besides not being so 
much exposed to cannon shot. 


J. W. 
Bombay, Sept. 21, 1841. 


THE NELSON COLUMN. 


Sirn—On approaching this column from Whitehall, we become sensible of 
what appears to he a great mistake in the position of it, for while the statue 
of Charles the First seems to rise in the centre of the street, and in a line 
with the centre of the portico of the National Gallery, tlie column is placed 
quite to the eff of that line, so as to appear engaged with the houses near 
Drummond's Dank, and to rise not in the centre of the street or of the por- 
tico, but quite to the left of both, thereby prodncing a most awkward effect. 
Upon further examination 1 found this was owing to the architect having 
thought it necessary ta place it in a line perpendicular to the centre of ihe 
plane of the portico, whereas had he erected it in a line from the centre of 
the portico through the statue, this line though not qwife perpendicular to 
the plane of the portico, would have deviated from it in so very slight a de- 
gree, as not to be perceptible to the nicest eye, and wonld have obviated 
completely the very glaringly awkward effect of its present position, which, 
whether viewed as you turn up Whitehall or from the centre of the portico, 
is equally offcnsive to the eyc, which would have been quite insensible to the 
very trifling deviation from the perpendicular in the linc above mentioned. 

AESTHETICUS ——. 


CANDIDUS’S NOTE-BOOK. 


FASCICULUS XXXIII. 


" mist have Шегу 
Withal. as large a charter as the winds, 
То blow un whom 1 please. 


I. A “little bird ” bas reported (o me that there have heen snndry and 
several complaints, which complaints I am willing to accept as compliments. 
Never did 1 for a single moment imagine that my Note Book w ould be pa- 
latable to every body, being aware that it must, on the contrary, be unpalat- 
able to a good many bodies, who, nevertheless, it seems, cannot abstain from 
reading it, notwithstanding that it is entirely optional on their part to do so 
or not. 17 those particular articles are not at all to their taste, why, in the 
name of common sense, do they not pass them over? They are no more 
compelled to read every column of every number of the Journal, than to 
wade every morning through the whole of the Times newspaper, advertisc- 
ments and all. 

They do not relish Candidns ; so be it—I will not quarrel with them on 
that account ; nevertheless, 1 merely say that at all events their dislike 
appears to be по more than a mere disliking, for which they either are un- 
able or do not care to assign adequate cause, else wherefore should they be 
so forbearing as not to expose what they consider my errors and mischievons 
or unsound opinions. 1f my Note Book contains a good deal of “ nonsen- 
sical stuff," its nonsense must at any rate be of a very attractive kind, since 
it compels them to rcad whether they will or no. Therefore, if it finds 
readers, both among those who relish, and those who disrelish it, 1 have no 
particular reason to be ashamed of it. 

1 suspeet there is another and more powerful motive than шеге dislike 
which makes my Anti-Candidus express themselves with a sorcuess and 
sourness, It is very true they themselves can skip over the offensive 
Fascieuli, but they cannot compel others to do so. Aye, there's the rub! 
They are frightened, lest other people should read—and perhaps have their 
eyes opened, by some of my remarks, to prejudices and abuses whieh they 
would have remain untouched, and to abuses they would rather sereen than 
expose. No doubt there are some who, were it in their power, would sup- 
press architectural criticism, and architectural journals likewise, altogether ; 
and that for very sutlicient and prudential reasons, as far as themselves are 
concerned. Well are they aware that tbe more the publie are kept in igno- 
rance of architecture, and the less any topics belonging to it are brought 
uader discussion, the better for them. No doubt there are several worthy 
gentlemen. who, if they durst, would protest against the exposures which 
have from time to time been made relalive to mal-praetiees in competition; 
others, again, who thiok that it is high time for this Journal itself to be 
brought to a close. Such persons may not exactly be simpletons themselves 
—on the contrary, excecdingly wise in their generation; bnt assuredly they 
must take editors to be complete simpletons and noodles, if they suppose tbe 
latter will alter their places nnd arrangements according to the fancy of 
every body or any body wlio chooses to express a dislike to any part of them, 
Surely my Note Book is nat so contagious as to infect with its virulence the 
whole of every number of the “ Civil Engineer;” should it, however, really 
be so—in the opinion of certain people at least; such persons had better 
decline taking in the work. Awful wonld be the conscquences—positively 
fatal to the publication ; for our editor might then say, as IT the cele- 
brated] hootmaker is reported to have done, when a blustering consequential 
gentleman once threatened to deal with him no longer, '* John, do you hear 
ibat? Tell them to close the shop windows directly. It is all np with us 
now—we are positively uadone, for here is Мг. going to withdraw 
his custom from us! But John, first of all open the door for Mr. ———, 
apd wish him a very good morning.” 

П. Among the odd " They says of the day, it has been rumoured that 
the magnificent structure now building in Threadneedle Strect is destined 
for nothing less than the reception of the Soanean Museum. That such 
must certainly be the ease, is argued because no one ean tell or possibly 
divine, what it can he intended for at all, if not for such purpose. Another 
Cogent argument is derived from Sir John’s well known attachment to the 
old lady of Threadneedle Street—her, 1 meon, who keeps the money-shop— 
and although these moy scem very insufficient rensons, exceedingly vague 
and chimerical ones, far graver hypotheses have been hatched into systems 
nll-compaet, ou! of hints and surmises equally visionary aud fantastienl. It 
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will be objected! that the Soanean Museum mnst iot on any account be re- 
moved from the homse it now oceupies—but then there is not the slightest 
necessity that it should be, since house nud all may be removed from Lincoln's 
Inn Fields to Threadneedle Street—a mere step of way compared with the 
distance a house once travelled to Loretto—and be commodionsly enough 
placed іп one of the spacions halls within (he new structure, without under- 
going any Procrustean operation. Thongh small as a house, it will ent a very 
respectable figure stuck up in a room as а model. It may, indeed, further 
be objeeted—however, | cannot stand ta knock down objectious, like uine- 
pins, as fast as people choose to set them up, therefore must be allowed to 
eut them short by calling upon any body who thinks himself capable to start 
some more ingenious idea than my own as to the proposed destination of the 
building in question. 

11I.—Travellers have undoubtedly the privilege of romancing—that is, of 
lying, including a little blundering also; but when Mrs, Abigail Adams says 
that Canterbury contains “а number of old cathedrals,” she does avail herself 
of the traveller's privilege rather too freely, and indisereetly also. Perhaps 
the good lady "saw donble " at the time, and seeing two cathedrals, multi- 
plied them into a " number." Another но less extraordinary blunder occurs 
in n very recent German work оп St. Petersburg, in which the writer has 
confounded the Kazan Sobor or Cathedral with the new St. Isaae's elinrcli, 
and has made the whole acconnt a continued blunder, for he has gone de- 
scribiag and criticising the former buildiog, mistaking it all the while for the 
latter; which is the more unaccountable, because the last, which is hardly 
yet terminated, happens to be just now the great architectural lion of the 
Northern capital. 1t is as if any one shonld mistake St. Paul's for the new 
Houses of Pailiameat, and describing the latter as having been erected by Sir 
C. Wren, speak of their noble dome. In one of the volumes of Lardner's 
Cyclopwdia, Covent Garden Theatre is said to he a specimen of Grecian losic 
architecture, while the Post Otlice is similarly metainorphose?t into one of 
Grecian Donic—which proves that if Doctor Diogenes Larnedman, as Fraser 
calls him, was not a downright humbug himself, that he eertaiuly employed 
literary ignoramuses and humbugs to manufacture some of his boohs. 

1V. '' Love at first sight " is not always to be relied upon—at least not in 
architecture ; there аге many productions, whether buildings or designs, 
which captivate the сус at first view, yet sadly disappoint us when we come 
to examine them, or after we return to them. One almost infulhble test of 
merit in art, that after the interest of curiosity has subsided, a work will not 
only continue to captivate, but that beauties, at first searecly noticed, make 
them felt more and more. It would be well were every arehiteet to apply 
such test to his own designs and studies, to examine them serupulously, after 
laying them aside for awhile, for the purpose both of ascertaining whether 
they satisfy him in his own mind as well as they did at first, and of consider- 
ing how they might be further improved. Invention and fertility of imngi- 
nation may do mnch, they indeed furnish the ideas upon which to work, hut 
the great seerct of perfection lies principally in the careful study of the whole, 
and no less carefully (nishing up of every part. The “slap-bang” school 
are above all such dilatoriness and trouble, they do not stand upon tritles ; 
with them every thing is hit or miss, they never blot, they never revise; it is 
always “ first come, first served " with them; they consider it loss of time to 
wait for a second idea. They are worse than bears, for they do not even 
саге to lick their own offspring into shape. 

V, The character of the “celebrated Mr. Compo,” in the tale entitled 
" St. Antholin's or Old and New Churches,” is by no means ап over-drawn 
caricature. The cheap-ehnreh mania has afforded employment of late years 
to a good many Mr. Compos, mannfacturers of Brammagem бо іс, ог 
Brumimagem Greeian—tasteless noodles in themselves, hut who find still 
greater noodles who patronise them. Тһе Compos may be stid to be what 
is usually termed " a fine family " ; they spring up like mushrooms, although 
very few of tnem ever regetate, There is а church now going on somewhere 
in town, which, it is to be feared, will turn out a very Mr. Compo-ish atfair, 
a most dainty specimen of Brnmmagem Gothic. The necessity for strict 
economy may be sutllcient excuse for plainness, but none whatever for the 
insnfferably vulgar taste and paltriness displayed in many structures of the 
hind. Where the funds are so beggarly that nothing can he dene, the most 
advisnble course would be to attempt nothing beyond bare walls and a roof. 
Homeliness шау he endurable, nay, even respeetnble, whereas the miserly 
show of miserable (rumpery finery, of which many new churches are instanees, 
is 90 far from being respectable, that it is almost indecent. 

VI. Speaking of the recent competition for the l'evon Lunatie County 
Asylum, the Western Times expressed the hope that there would be “a pub- 
Не exhibition of nll the designs, according fo established custom in ай archi- 
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decturol competitions” ! Unfortunately, the established custom is exactly 
the reverse of what the Western Times, in its simplicity or its ignorance, has 
conceived it to be. Any exhibition of the kind at all is quite an exception 
from the general rule, the established custom being not to allow the designs 
to be seen, if it can possibly be avoided; because, if they are, the comparisons 
made, and the opinions expressed, may be any thing but complimentary to 
the judgment and taste of the selecting committee. The public is a strongly 
inquisitive anima? that, if not prevented, would be poking its nose in every- 
where. It is an impertinent, busybody, mischief-maker, that would fain pry 
into all the arcana of competitions, and the ingenious secret mancuvrings 
and plottings of those who manage them. In short, the public is such a pro- 
fane beast, that I wonder no one has contrived some mode of knocking it on 
the head at once. It is, therefore, to the honour of competition committees 
they do their best to get rid of it. 
V11. “ OG la vertu va-t-elle se richer!” was the exclamation of Molière 
on one well known occasion ; and, substituting viru for the other word, it 
was mine a few days ago, on quitting a bookseller’s shop where a geutleman 
had been purchasing some very costly foreign works on art. “You have 
there a most excellent customer," said I, after the stranger had departed ; 
* pray who шау he be—is he a professional man, or some wealthy amateur ?' 
^ Perhaps you will be somewhat surprised when I inform you that that gen- 
tleman is no other than Mr. of Fleet Street.” “What! the same 
sho keeps the shop there? “Тһе same.” ‘‘ And docs he purchase 
many works of this description?" <“ Yes; he is a very different customer 
from Mr. whom you saw here the other day, a bachelor with twenty 
thousand a year, and who has somehow got the reputation of being a person 
of great taste, an admirer and patron of the fine arts; yet, as you saw, stood 
haggling about a two guinea book, which he has not yet made up his mind 
whether to have or not. But perhaps,” added my friend somewhat sarcas- 
tically, “ as he has got the repuation for being a very great amateur of the 
fine arts, he may as well keep his cash in his pocket." “Напр him fora 
hypocritical curmudgeon! But I hope you do not fiud many of his stamp.” 
“ore, Т am sorry to say among persons of that class, than would be gene- 
rally supposed.” ‘ Yet among professional men of the wealthier sort, you 
must sell a great many foreign architectural works.” ‘There, 1 assure you, you 
are quite mistaken; 1 have hardly a customer of the kind. There is Mr. ; 
Mr. , and Sir , all of whom it might be supposed wonld 
liberally encourage and subscribe to every architectural publication of impor- 
tance, yet I have heard that they never buy a book at all, though they are 
by no means backward—two of them, at least, in borrowing them if they can.” 
*' Then the greater asses those lenders who accommodate such niggardly, 
skinflint borrowers. Such fellows would not be ashamed to borrow a dinner, 
and then return it second-hand. Do yon find the nobility buy many books of 
the kind?" “Т have very few indeed of them ever come here. My best 
customer of that kind is a lady—the Countess of , to whom I have 
sold a great many French and German architectural publications.” “And 
the British Museum ? inquired I. * Why, Sir, as to the British Musenm, 
that, I suppose, you can answer for yourself. 1 dare say you know tolerably 
well what works of the kind are 207 to be found there.” “Indeed I do; and 
know that while that national concern seems to be a repository for all the 
accumulated ruhbish of our national Zferafure, it is most shamefully defce- 
tive in modern foreign publications on architecture and art gencrally. 


HINTS ON ARCHITECTURAL CRITICISM.—PanT 4. 
Tne RECAPITULATION, 


To reduec the foregoing observations into order: we discover architecture 
to be highly poetical, first, from the suggestive power which she exercises, 
that is, from her ahility to move us towards some idea of beauty, or sublimity, 
by attitude, or the expression of forms, as also by relative position; and 
secondly, from her independence of mere proportion, which is essential only 
to delight, or that satisfaction which may or may not create delight. It will 
be seen further, that no attempt is made to trifle with constructive talent, 
nor to infringe on the properties and harmonies of proportion, the former of 
which may still le scientifically viewed, and the latter agreeably entertained : 
but it will be seen, that, for the purposes of criticism, architecture has been 
viewed as a fine art, and that as such, her power over the cmotions has been 
briefly considered to support her claims to the rank of a fine art. We per- 
ceive that poetry does not necessarily imply imitation, but that arts which are 
not descriptive, or imitative, may induce emotion. It would be unphiloso- 
phical to retread ground, further to confirm what has been assumed, but it 
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may be here remarked that compositions very often maintain their influence 
by the indistinetness of the idea they foster, and that what is so remarkable 
in poetry, viz., the sign of the effect, instead of the sign of its cause, being 
the origin of emotion, is also applicable in a similar way to architecture. The 
poet struck with some sublime idea, often paints the idea, rather than the 
canse of that idea, and this it is, which makes some of the dennnciations of 
prophetic poesy so overwhelming: the mind having no definite idea of woe, 
bnt on the contrary :—and the cause is obvious, for the feelings of a poet 
being stronger than his reason, and those feelings being uppermost, he ex- 
presses them. lence arises the power of poetry, which is never truer than 
when it exhibits its effects upon a mind. In the following passage from 
Isaiah, nothing cau be more effective—“ The noise of a multitude in the 
mountains, like os of a great people, a tumultuous noise of the kingdoms of 
nations gathered together; the Lord of Hosts mustereth the hosts of the 
battle.” Here we have grand and mighty images, engulphing our reason ;— 
confusion of noises, and multitudes, and great people—tumnliuous noises, king- 
doms of nations—the Lord of Hosts—the hosts of the batile. No one I think 
will contend against the poctie grandeur of such a description, if description 
it may be called, yet where can be found any thing about it, to give an ade- 
quately clear idea, of the movements of the Almighty, by whom, as Lord of 
hosts, we are arrested: we go indeed almost heyond the pale of nature by 
contemplation. I quote in this manner from holy writ, not for the purpose 
of allowing the sublime images of the bible, to become the pivot of an argu- 
mentative treatise upon the power of art, but to show the origin of our emo- 
tion. Now in architecture, many a man has felt something of this, when 
entering the cathedral; and this docs not arise from our love of antiqnity, 
which is quite different in its effects, and whieh I will hereafter try to make 
clear, but from the mysterious union of vastness and of infinity, of obscure 
images and of intricate beauties, amidst which reasou is overwhelmed. So 
that, in judging of poetry, we very often judge of the emotion, and pronounce 
a composition as being good, or bad, according to whether the state of mind 
it is intended to plunge us into, is evenly, or unevenly sustained :—and this 
is essentially the province of criticism. And here I cannot help noticing the 
opinion which many entcrtain, of any attempt to reason philosophically upon 
works of art, in supposing that the promoter of such an attempt, is neces- 
sarily trying to lay down some fundamental law, by which the artist is to be 
ruled. 1515 impossible for any one, however vast his mind, or delicate his 
perception, or care, to regulate the artist in his choice or adsptation of mate- 
rials, because the relations of a composition vary to infinity, and the mind, 
which could conceive a code of laws, would have to anticipate every possible 
relation. Criticism undoubtedly tends to invigorate and chasten, and one of 
the signs of refinement in any art, is the pure language and sentiment of its 
critics; but criticism is no more than an echo of sensibility subdued into a 
whisper, or swelling into praise, according as the judgment admits by degrees 
the full foree of a composition. And all this accords precisely with a true 
definition of taste, for ihe degrees of difference between the opinions of a 
polished and an unpolished age, are, as the power of perceiving the influence 
of associations upon the mind. For be it remembered that the influence of 
associations varies, with our improved ideas concerning them; whilst a com- 
position is not always judged by the intrinsic features of design, but by the 
ideas eurrent concerning those features, and by the activity or stagnation of 
those ideas. Any one who has secn specimens of Indian carving, must have 
been struck with their representation of God, which they contrive by imitat- 
ing no one thing, but by mixing what Horace ridicules in his art of poetry. 
Now they admire what we condemn and ridicule. We criticise their most 
adored objects of art by a smile, because our ideas of that awful being tell us 
that no attribute of his is exhibited. Пай any barbarian of old exhibited his 
design to an Etruscan, in the days of Zeuxis, how would the Etruscan, versed 
from divination in forms, have smiled if the design had represented a group 
of animals? Just so is it with architectural criticism, which scarcely out of 
its cradle, begins to feel shocked at the vulgar opinions of cotemporaries, and 
this is the point I wished to arrive at, viz., to show the necessity to lay down 
some general idea of the duties of a critie, and of the vast field over which 
his sensibilities and judgment must move. 1 am aware that against such an 
attempt there are two objections; first, from the nature of the employment, 
which generally raises up an army of critics, like gnats to sting secretly and 
on the wing; aud secondly, from that dearth of genuine poetry amongst us, 
which begets indifference to such themes; but I still hope to contend for the 
duties of criticism, satisficd that though such attempts be ridiculed now, they 
will not be hereafter. 


FREDERICK East. 
December 1811. 
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ON ARCIITECTURAL PRECEDENT. 


No two classes of men appear to have so great a respect for precedent as 
lawyers and architects; by the one it is looked upon as of more importance 
than equity, and by the other it is appealed to as being a greater authority 
than any abstract. principles of beanty or fituess; a judgment biased by the 
errors of our ancestors is considered as the best guide for conduct in modern 
times by the lawyer, aad the architect uniformly persists in copying the de- 
signs of the ancients, however unsuitable they may be to the habits of the 
present day. 

The universality of this prejudice in the case of the architect is evidently 
attributable to the system adopted in his education. A youth is taken into 
an architect's office, and the first principle of any importance that he learns 
is that “it is impossible to excel the ancients, and that the only thing we 
morlerns сап do is to copy their works :" he sees all around him engaged іп 
making designs in accordance with the good old patterns, and is perhaps 
himself chiefly employed in preparing enlargements after some of the ancient 
examples: any natural taste that he may have for ornamental designing is 
checked, by telling him that he will never be able to come up to the works 
of our predecessors, and that he would be employing his time much better in 
studying the precedents handed down to us. The consequence is that he 
gradually imbibe: the same veneration for antiquity that intluences his seoiors, 

md at the termination of his pupilage, instead of having had his natural 
creative talent brought to some perfection, he is probably as little capable of 
origitating anything worthy of adiniration as he was at the time he was 
articled; and he commences his professional career with the same determina- 
fion to adliere to classic precedent that characterised his instructors; and 
this resoiution being the result of n prejudice implanted in youth, is rarely to 
be removed by any arguments that may be adduced. 

Surely it is sadly derogatory to the dignity of the profession, to have to 
acknowledge. that out of oll the arts practised by the moderns, architecture 
forms the only case (with the exception of sculpture’, in which the ancients 
have not been far outshone: such a conviction in the mind of an architect is 
certainly rather inconsouant with due respect either for hiiaself or for his 
ew ployment. 

ds it then to be wondered at that there should be that want of public 
respect towards the profession frequently complained of by architects? Is it 
likely that society should entertain any high veneration for an art whose very 
professors acknowledge themselves to he mere copyists ? 

Many persons will зау that painting should be included amongst th^ arts 
m which we have not excelled the ancients. Perhaps in no one case is the 
notorious gullibility of John Bull more glaringly instanced than in the almost 
universal veneration for old pictures; every onc sets himself up as a critic in 
such matters. even though he never made use of a pencil or brush in his life, 
and ifa specimen coming under his notice happens to have the appearance 
of age, it immediately clicits great approbation, probably expressed in a string 
of cant phrases, which he recollects to have heard used on similar occasions : 
if however any attempt he made to ascertain the meaning of these expressions, 
the interrogator may consider himself clever if he can identify any ideas at- 
tached to them; not one in fifty who affect to be judges of the old masters 
сап really give any sensible reasons for the preference lie. pretends to have 
for their works. 

The public generally are aware of the advantage continually taken by ріс- 
tore venders of this undue devotion to what is old ; it is almost their every- 
day practice to secure some of the more spiritless of the modern paintings. 
god after having hung them for some time in а smoky room, and otherwise 
disguised their juvenile appearance, to palm them off upon these pseudo-con- 
noistenrs as being snme of the finest works of the old masters. 

Aad yet notwithstanding the notoriety of this practicc, and the conclusive 
evidence it affords that a great part of the supposed superiority of the old 
paintings is chimerieal, the prejudice of society in their favour appears to be 
nearly as strong as ever. 

The permanency of colouring, and the transparency of shade appear to be 
the only points in which we have been really excelled in this art by our an- 
cestors. These are certainly two very desirable qualities, and their attain- 
ment із well worthy of attention, but after all they merely appertain to the 
mechanical department; the mixing of colours that shall be the most stable 
or the most transparent, can hardly he put проп n par with purity of artistica] 
feeling or excellence of composition; surely the mere technicalities of the 
art are not to be compared with the grand imaginings of a Martin, or the 
exquisite truth of a Lanidscer. 
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The fact is tuat this affected adoiir.tion for the prod» ^tions of our forc- 
fathers is only another development of that most alinminable of maxims ** dw 
as the world does" men mixing with society Еп! it the custom to enlarge 
upon the inferiority of modern art, and to laud the ancients, and even though 
they may live sutlicient taste to see the injustice af the censure, they 
acquiesce in the opinion rather than endure the sncers of their associates. 

But to return.—In attempting tu prove the possibility of improvement 
npon the architecture of former ages, 1 am trifmplastly met by а oppo*ent 
with the fact that there Aare been men who scorned to follow in the beaten 
track; who have strnek out a new path for themselv™, aml lieve atteze tes 
to originate new styles but have signally failel. Now what is there to he 
surprised at in this? 15 it hhely that out of ai t (tecta existing 1n 
Ragland, that the man who happess to be the most idc pen х aad lib ral 
minded should of course be the one Lect fitted 1» carry ost Wis views, amd t» 
compete with the combined efforts of the ancients * 

Is it likely that amidst all the opposition of the aiwre” of antid™ty, the 
prejndiees of the public, and the jeer: of the уго ә оз, toe: he sly ull sw - 
ceed in his endeavours? ls it probable that wien eeceratien ай г gemina- 
tion have been engaged in servile copyism, and tha». a.l exercise of original 
taste has been discouraged under the belief that it was impossible ta excel, 
that a man should spring up who should at once be able to Vie with t 
etforts of those whose forefathers had been in the continwal exercise of their 
powers of design? The faculty of creating пез forms is obedient to tse 
same laws that govern the other attributes of the minl, awl із oniy to be 
developed by constant practice, and the transmission of the talent fram father 
to son; and if this talent bas been allowed ta lie dormant for generations, its 
power will gradually be reduced, in accordance with the same law that what 
is no longer exercised to the same extent, no longer retaifs the same capa- 
bility. 

There is then no ground for surprise that the arebitects of the present day 
should be unable to produce any thing superior to what already exists : it is 
even probable that if they were unanimous in attempting to originate, they 
would all fali short of what has already heen done: but what wouid that 
prove? not that it is impossible to Gx upa higher standard than that hitherto 
attained, but simply that the faculty of design requires redevelopment, hav- 
ing lost ground from want of practice during the latierager. In short t» use 
something hke a truism, it is evident that so long as architects retain the be- 
lief that they cannot excel the ancients, they never wil. 

The influence cf precedent has been much increased by unszir criticism ; 
it has been the universal eustom to enlarge upon nll the beauties of the old 
buildings, and to pass over all the defects, and on the other hem! all the itu- 
perfections of the modern ones аге sought out and magnified. and all the 
merits passed over as uaworthy of remark. The fact is that to an unpreju- 
diced eye there are in many ancient examples tar more glaring errars than in 
any modern buildings of the same character. For instance, if I recollect 
rightly, in the nave of Glo'ster Cathedral, we have ranges of plain and massive 
Norman columns supporting small circular Norman arches, producing the 
impression of great stability, and then we tind the adjoining aisles lighted by 
pointed Gothic windows, with all the usnal characteristic lightness of this 
style of architecture. What can be more inharmonious than such a mixture ? 
If one of the moderns had perpetrated such ап incongruity, his reputation as 
a man of taste would һауе been irrecoverably lost. 

Again, if one of the profession of the present day, a little more liberal than 
his brethren, happens in making a design in accardance with tle style of 
some particular period, to introdnee nn ornament which was опу used at 
some other era, although all the architects in England «Пой not be аже to 
offer any cogent reason why it should not harmonise with the other features 
of the building, he is at once sneered at hy the critic. and stigmatized as a 
man of no purity of taste. But on the other hnnd if there should chance to 
be in the elevation of some cathedral a range of Guthic windows with angles 
of half a dozen ditferent degrees of acuteness, producing evident want of unity 
in character, and any one draws attention to the fact as a great defect, the 
ease is quite ditferent—Oh, nol this is one of the works of onr great ances- 
tors, and we must not dare to criticise the designs of such superior men. 

It is much to be regretted that such erroncous impressions respecting the 
ancients and their works should ever have crept into society: that same 
veneration for antiquity, is one of the greatest obstacles, not only to the ad- 
vaucement of architecture, hut to the progress of every species of improve- 
ment. l'erbaps no wore effectual method could be adopted to lower the 
dignity of mankind, and to reduce the general tone of socicty, than to spurn 
the doctrine of the superiority of our predecessors: no method better cal- 
culated to produce want of contidence and consequent danger of incapabihty, 
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than to instil the belief that we have retrograded instead of advanced. And 
then to find not only that the impression is utterly erroneous, but that the 
truth is directly the reverse, and that the veneration of society is directed 
towards a people of whom it has been lately said by a talented author,* that 
* their history is a fable, and their philosophy a farce," makes the case still 
more to be deplored. 

Perhaps it will be asked—how should this belief be so universal if it is 
without foundation? a very sensible question, but one to which there is no 
difficulty iu finding an answer, and 1 may remark that the same cause that 
induces the feeling in society generally, is the origin of the predisposition of 
ihe same character iu the architect. That cause exists in the present system 
of classical education. 

iB Be 
Derby, Dec. 15, 1811. 


SIR FRANCIS CHANTREY. 


Tue life of a man of genius, passed in the study, observes a celebrated 
writer, has few incidents but the production of his works, and in no case is 
this more true than in that of the distinguished sculptor whose loss to art we 
have to lament. Truly English as he was in his style, he had much con- 
tributed to the formation of the present school of art, at the same time it 
must Le observed that his addiction to portraiture and neglect of the imagina- 
tive has not been without its influence in impeding the progress of high art. 
Under АП circumstances, too, and considering how his chisel has been em- 
ploycd in celebrating the greatest men of the age, and how his works are 
distributed over every part of our vast empire, the name of Chantrey is indis- 
solubly attached to the literary and artistical history of the age. 

Francis Chantrey, ile son of a farmer in Derbyshire, was born at Norton, 
a village in that county, on the 7th of April, 1782. Having been intended 
for the lega! profession, he was taken to Sheffield to be articled to a solicitor, 
when а casual circumstance directed him to that carcer in which he was ulti- 
mately destined to attain so much honour. Having arrived before his friends, 
he was walking throngh the streets, and looking in the shop window of a 
carver and gilder, he felt such a strong bent for art, that he prevailed on his 
relations to apprentice him to the proprietor of the shop, a Scotchman of the 
name of Rogers, with whom he remaincd three years. Carving on wood, it 
is observed, was not his bent; before he was seventeen, he had applied him- 
self to modelling in clay, and devoted his nights to that study. Having left 
the carver, he successively visited Dublin and Edinburgh, but not meeting 
with enecuragement in either city, in 1808 he made his appearance in London 
and soon found, in the exhibitions of the Royal Academy, the opportunity of 
making his genius known. A bust which Chantrey sent to tbe Academy 
attracted the aticntion of Nollekens, who, with his love of kindred art, ex- 
claimed, “ That's a splendid work, let the man be known ; remove опе of my 
busts, and put this in its place, for it well deserves it." The words were 
prophetic: the bust that of John Байас! Smith, was generally admired, and 
Nollekens, pleascd with its success, took the artist under his protection, 
saying often to his friends, when applied to on the subject, “If you want a 
bust, Chantrey's the man.” The late Earl of Egremont was another of the 
young artist's early patrons, and gave him a commission for the execution of 
a work in marble, but so rapidly did Chantrey's practice increase, that the 
work was never executed. 

Early in his life Cliantrey is said to have visited the Louvre, aud inspected 
the magnificent collection of works collected by Napoleon from all parts of 
Europe. In 1816 our artist was elected an Associate of the Royal Academy, 
and in 1817 it was tbat he exhibited the celebrated group ealled the ** Sleep- 
ing Children," erected in Lichfield Cathedral in memory of the two infant 
children of the late William Robinson. The homage paid to this work has 
been great, for when exhibited, young mothers are said to have wept over it, 
so affecting was the expression ; for this work Stothard furnished the design. 
1n 1818 he was elected a Royal Academician, and exhibited another well 
known work, the statue of Lady Louisa Russell when a child, now at Woburn 
Abbey. In the following year Chantrey visited Italy, and we flnd, among 
his works, a statue of Dr. Anderson executed for Madras, and monuments to 
Kirke White, Porson, and Fox Townsend at Cambridge. Chantrey, it may be 
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observed, was much employed for India. many of his largest works having 
licen executed for the three presidential cities. He had now a very great 
share of the public business, and a curious anecdote is told in relation to this. 

Iiandling the brush as well as the chisel, Chantrey sent in such a model Гог 

the George ІН. statue for Guildhall, that the wise men of the east intended 

to reject it on the supposition that the artist was a painter; and it was not 

until Sir W. Curtis sent for him to be examined on this point that the pre- 

ference was given to him. 

In 1820. 21, 22, and 23, we find few important works exhibited in the Aca- 

demy, but his chisel was far from idle. In 1824 he exhibited his statues of 
the Countess of Liverpool and Dr. Cyril Jackson, but in the next year his 
name was wanting in the catalogue. In 1826 he began casting in bronze, 
and we find, among his works, bronze statues of Pitt for Hanover Square, 
Grattan for Dublin, and George IV. for Brighton, Windsor, and Edinburgh. 
He had also a commission from the United States for a statue of Washington. 
In 1827 he executed statues of Sir Joseph Banks for the British Museum, and 
Mr. Stephen Babington for Bombay. The only work exhibited in 1828 was 
а bust of Sir W. Curtis. The next year produced a statue of Sir Edward 
Hyde East, for the Court House, Calcutta, and a classical bas relief, and 
1830, a statue of Bishop Heber. Іп 1831, he completed his statue of 
George IV. for Edinburgh, 12 feet high, and the coronation medal of Wil- 
liam 1V. and Queen Adelaide was executed by Wyon from his models. In 
1832 he completed a siatue of Canning for Liverpool, and in 1833 one of Sir 
Howard Elphinstone. From William IV. Chantrey received the honour of 
knighthood. In 1834, 5, 8 & 9, Chantrey did not exhibit, but in the inter- 
vening years he exhibited his statue of Sir John Malcolm, and one of Dr. 
Dalton. In 1840 our sculptor produced statues of William Roscoe, and of 
Northcote, the pamter. and of Sir C. Forbes, and also an equestrian one of 
Sir Thomas Munroe. In the present year only two works were exhibited, 
namely his statues of the late Bishops of Norwich and Lichfield, executed 
for their respective cathedrals. 
“Оп the 25th of November, having only returned on the day before from a 
visit to the Earl of Leicester at Holkham, he died at his house in Eccleston 
Street, between eight and nine o'clock in the evening. In the morning he 
was in his usual spirits, inspecting the progress of the various works in his 
studio, and conversing ehcerfully with his assistants; but during the day he 
had complained of illness, and had been compelled, by violent pains in his 
stomach, io return from Buckingham Palace, whither he had walked in 
company with a friend. He then received some medical advice from which 
he obtained relief. At seven he dined moderately as usual with a small 
circle of friends; but feeling unwell, he sent for a medical man, who directly 
required the attendance of his physician ; but before the arrival of Dr. Bright 
Sir Francis breathed his last, it is supposed from apoplexy. 

Іп person Sir Francis was under the average height, possessing a compact 
form and a highly intellectual countenance. He drew with taste, and en- 
gravings from his views in Dovedale were published : he was also an admirer 
of less artistic pursuits, having recently purchased a Jarge geological collec- 
tion for five thousand pounds. 10 his studio he possessed all the resources 
for carrying out great works, having for his assistants Allan Cunningham, 
who had been with him 28 years, Mr. Heffernan 30 ycars, and Mr. Weeks, 
and possessing a regular establishment for casting in bronze. He had in 
hand an equestrian statue of the Duke of Wellington, which is in a forward 
state, and he was appointed to exeente the statues of Sir David Wilkie and 
Mrs. Siddons. Sir Francis Chantrey was a Royal Academician, Member of 
the Academies of Rome and Florence, and a Fellow of the Royal Society. 
He was married, and has left a widow but no children; his large fortune he 
is said to have bequeathed, after his Lady 5 death, to the Royal Academy, to be 
devoted to the promotion of the arts. Of him it may be truly said, that lus 
good deeds will survive him, and that his fame and good report will live Tor 
ever. 

Of his works we have not yet seen any complete catalogue, but will en- 
deavour to furnish one as copious as our materials allow, with the dates of 
exhibition and places in which preserved. 

Equestrian statues:— Wellington (Mansion House, not completed); Sir 
Thomas Munroe (Madras, 1840). 

Statues :—George ПІ. (Guildhall); Go гре IV. (Brighton, Windsor, and 
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Grattan (Dublin, 1826); Canning (Town Iall, Liverpool, 1832, Westminster 
Abbey); Nelson, Dr. Dalton. Bishops Weber, (3t. Paul's), Bathurst ( Nor- 
wich. 18H). and Ryder (Lichfield, 1841): William Roscoe (Town Hall, 
Liverpool, 1810); Watt (Westminster); Nollekens (1810); Sir Joseph 
Baoks (British Museum, 1827); Sir J. Malcolm (Westminster. 1837); Sir 
Howard Elphinstone (1833); Sir Edward Hyde East (Court House, Calcutta, 
1829); Dr. Cyril Jackson (Oxford Cathedral, 1821); Countess of L'verpool 
(Kingston Church); Lady Louisa Russell (Woburn Abbey, 1617) ; Dr. An- 
derson (Madras, 1819); Marianne, daughter of Mr. Johnes of Staffold ; Mr 
Babington (Bombay, 1827); Sir Charles Furbes (Bombay, 1810). 

Monuments :—Sleeping Children (Liehfiell, 1817); Majors Genera! Gore, 
Skerritt, Bowes, and Hoghton, and Colonel Cadogan (St. Paul's); Matthew 
Baillie (Westminstee Abbey); Admiral Bickerton (Bath Abbey Church): 
Mrs. Elwin (Bristol Cathedral); Kirke White, Porson, and Fox Townsend 
(Cambridge). 

Busts, see Statues, Also William IV. ; Queens Victoria (160) and Adelaide; 
Duke of Sussex ; Priacess Louisa of Saxe Weimar (1833); Duke of Suther- 
land (1529); Marquis of Londondery (1821); Ear! Spencer (1819); Lady 
Nugent (1820); Viscount Melbourne; Lord St. Vincent ; Southey (1837); 
Scott; Sir Jeffrey Wyatville (1837); Sir John Soane (1830); Horace Hay- 
man Wilson (Asiatic Society, 1837) ; Mrs. Somervil'e (Royal Society, 1837): 
John Raflael Smith; Wordsworth; Sir W. Curtis (1828); W. Manning (1619), 
Sir B. Nobhouse (1819) ; Joho Fuller, (1620); Sir Charlea Clarke (1810); Dr. 
Mill (Asiatie Society, Caleutta, 1810). 

The Waterloo Yase in the Nationa! Gallery is also by Chantrey. 


DANNECKER TIIE SCULPTOR. 


Ox the 8th Octoher tast, died at Stutgard, after a short illness, the well- 
known John Heinrich Dannecker, the Nestor of German sculptors. Пе had 
but a short time previously completed his 8tth year. Stutgard was his native 
town, where he was born on the 15th of October, 1758, of poor parents. In 
spite of the diainelination of his parents, he determined, when very young, 
to turn hls attention to the plastic arts, and by a personal application to Duke 
Charles of Wurtemberg, in whose stud his father was employed, he succeeded 
in gaining admission, in 1771, to the military artistica! academy at the ** Soli- 
tude," a Royal castle near Stutgard, where pupils were instructed free of ex- 
pense in music, painting, and sculpture. The instruction he received here, 
however, was buta faulty опе. И waa in his Y6th year that he carried off 
the prize for a model of Milo of Cortona. Не next executed the Caryatides 
and other statues which at present adorn parts of the Royal residence at 
Stutgard, It was while studying іп this academy that he made the acquaint- 
ance of his fellow-townsman Schiller, and of this friendship a lasting monu- 
ment remains In the statue, which he afterwards took from life. of the illus- 
irious poet. Не left the academy іп 1780, at the same time as the poet, and 
attained the situation of Court sculptor, with the paltry salary of 300 florins, 
or about 25/. per annum. The following year he was permitted to visit Paris, 
receiving. however, no further pecuniary assistance than that hia salary waa 
raised in the second year of his absence, to 400 florins. 

At Paris he met with the seulptor Scheffauer. and Leeamea pupil of Pajou. 
While in the French metropolis he devoted himself more to the study of na- 
ture than that of the antique models. In 1785 he left Paris with Scheffauer, 
with whom he travelled to Rome, where he became known to the immortal 
Canova. whose friendly instruction had a very beneficial influence on the 
youthful artist. It waa here, too, that he made the acquaintance of Goéthe 
and Herder, then residing there in order to become acquainted with the stores 
of art which were contained in the Papal capital. 

Whilst in Haly his excellent marble statues of Ceres and Bacchua first 
ralsed him to a greater reputation, and caused the academica of Milan and 
Bologna to choose him a member of their bodics. Пе subsequently returned 
to Stutgard, and was engaged for a long time modelling various subjects for 
Duke Carl lt was not tll. 1796 that he again began to work in marble, 
when he executed his celebrated Sappho, the original of which is now at 
Monrepos. After this and other ideal eflerta he turned his attention to the 
taking of busts, and now it was that he took the likeness of Schiller before 
alluded to, a colossal copy of which graced hii atelier, The then Crown 
Prince of Bavaria, now King [eurs, employed him in various works, among 
which his bust of the celebrated composer Gluck із one of the most remark. 
able. The performance by which he is most known to the English lover of 
art is his delicious Ariadne aa the bride of Bacchus, borne on a panther, which 
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is to be seen in the house of the banker Bethman, of Frankfort. Mis Erosat 
the moment that Psyche is pouring on his shoulder drops of burning oil, ас- 
cording to the well-known My thus of Apuleius, is also a Leaut.ful piece of de- 
sign. His best bust is supposed to Le that of the physiognomist Lavater. 
But the елеу. иеге of the artist із his statue of Christ, for the idea of which 
he is said to have been indebted toa nucturnal dream. The completion, 
which took place in 124, has cost him eight years of study and labour. It 
was then sent to the. Empress Maria Feoduronna, of Russia, who afterwards 
made a present of it to the Emperor Alexander. The successful manner in 
which he succeeded in exhibiting Christ as the Mediator, and the sivine ex- 
pression which he imparted to the forehead of the statue, have (еп Leen the 
theme of praise. Thorwaltsen, who saw the model in the artist's workshop, 
expressed his opinion that the desizn of representing the Saviour as fully 
clothed would be a failure; undeterred by this, however. Dannecker main- 
tained his original idea, deeming this as the most fit manner of treating the 
subject, and he succeeded in giving to the flowing drapery which envelopes 
the form a degree of lightness and truth seldom witnessed. 

Dannecker's style was formed principally on the antique. His composi- 
tions are full of truth, hfe, and nature. llis most distinguished pupil is Mar- 
lin vor Wagner, Secretary to the Academy of the Fine [Arts, at Munich. 
For some years he had ceased frum all active employment, and had fallen 
into a state of second childhood and oblivion. 


DR. BIRKBECK. 


Winte recording the death of Sir Francis Chantrey, we little expected to 
have so soon to chronicle in our obituary, the name of a professor of the use- 
fularts. In Dr. Dirkbeck we have lost a mau who has greatly contributed 
to the pragress of education among working men. Although several indivi- 
duals preceded him in the attempt, Birkheck must certainly be considered as 
the founder of Mechanics’ Institutions. 

William Birkbeck was a member of an opulent and respectable family of 
the north of England, belonging we believe to the Society of Friends, but 
which they afterwards left. Пе was the son of a merchant and banker, and 
born at Settle in Yorkshire, in 1776. Having studied for the medical profes- 
sion in the first instance at Leeds, he came to London and became a pupil of 
Dr. Baillie, afterwards removing to Edinburgh to complete his educatiun. At 
that university he became the friend of Brougham, Jeffrey, Horner and Scott, 
and having distinguished himself Ly his attatnments. he was appointed in his 
22nd year Professor of Natural Philosophy, in the Andersonian Institution 
of Glaagaw. It waa while fulfilling the duties of this appointment that Dr. 
Birkbeck laid the foundation of the system of Mechanics’ Institutions, and in 
1822 he founded the London Mechanics Institution, of which he was for 
nearly twenty years the President, and which he aided both by his influence 
and bis purse. Не died on Wednesday the Ist of December, of a severe pro- 
tracted illness, lamented and honoured by men of all parties and all ranks. 
lle was twice married and has left behind him a widow and five children, 
three sona and two daughters, опе by the first, and four by the second wife. 
As a physician he enjoyed much reputation and considerable practice. but na 
a philosopher and a mechanic his abilities were nut less eminent. Dr. Birk- 
bech’s mortal remains were interred in the General Cemetery at Kensal 
Green, and were attended to the grave by the members of the Mechanics In- 
atitution and many hundred people. 


MR. THOMAS STEVENSON'S IMPROVEMENTS ON LEVELLING 
INSTRUMENTS, 


Srn—In last month's Journal T perused with interest Mr. Townsend’s oh- 
servations оп my improvements on Levelling Instruments. llis remarks are 
in general judicious, but he appears to have misap] reheuded the main object 
which Е had in view, and in some places he has entirely mistaken my mean- 
ing. 

The rod is only 12} fect long, and not 25 fect as Mr. Townsend supposed, 
anil is divided as the old rods used to be divided in Scotland, to 10ths, 100ths, 
and either by vernier or appreciation (о 1000ths, The object aimed at by 
me therefore was not to attain greater accuracy in the graduation of the shid- 
ing vane rod, but simply to save time in thause of that instrument. “ For,” 
(аз Mr. Simms observes in his excellent Treatise on Instruments), “it not 
unfrequently happened in using the old staves that when by a succession of 
signals the staff holder had nearly us the wire of he vane to coincide 
with that of the telescope, he would. іл his attempt t perfect it, remove the 
vane further from coincidence than at first," | To obviate this defect, as I 
formerly mentioned іп my communication to the lastitntion of Civil. Engi- 
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neers, I introdueed a clamp to he used Ву signal when the cross hair of the 
instrument has been brought nearly to eoincide with the centre of the vane, 
leaving the rest of the adjustment io be made with the serews. Пу this ar- 
rangement the great loss of time arising from the rough process of adjusting 
the vane by the hand is completely obviated, and the sliding vane rod, whieh 
is certainly the best instrument where great nicety is required, is thus freed 
from these objections. This instrument is therefare adapted to the most 
accurate purposes, always, exeepting indced researches such 2s those of Mr. 
Bunt, who read (ff to Jour places of decimals, while at the same time the 
self-reading graduation on the hack of it renders it equally well adapted for 
every operation connected with euginecrinz, and there is no reasnn, as Mr. 
Townsend seems to imply, why the readings should be pushed to a greater 
degree of accuracy than the wants of the oliserver, or the delicaey of his in- 
strnment may warrant. 

With regard to the spherical or cireular level which Mr. Townsend seems, 
so far as I can understand, ta employ in a somewhat different way to me, IJ 
have to mention that my communication on that subjeet to the Institution 
is dated the 30th of January, 1841, although it was not read till the 4th of May. 
The great superiority of the spherical level as used by me consists in the 
dulness of its motion, a quality rendering it peculiarly fitted for the purpose 
assigned to it. 

Mr. Townsend takes exception at the ball and soeket joint, but 1 would 
observe that the surface of the ball which is in contact with the clamping 
zone is very considerable, and the friction produced so great that no un- 
steadiness is found to һе produced by this construction in instruments for 
ordinary purposes. In such an instrument as a single second-level, which is 
only to be used for extraordinary purposes, І would not propose to adopt the 
ball and socket, as any method for saving time in setting such an instrument 
is of no value. In sneh aquestion as this, experience is everything, and I 
have to state that having now used that instrument on some 40 or 50 diffe- 
rent occasions, 1 cannot forget the great facilities it has afforded, and the 
time it has saved me, more especially when a rising tide rendered time of 
paramount importanee. I firmly bebeve that any one after a day's experi- 
ence of it, would admit it to be the most desirable instrument he had ever 
used. 

I remain, your obedient servant, 
Tuomas STEVENSON, 

Edinburgh, Dec. 10, 1341. 


P.S. 1 do not consider it necessary to oceupy valuable room in noticing 
the observations of Mr. Bewley. 


PROCEEDINGS OP SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 


June 29.—IIgxnv Rontxson PALMER, V. P. in the Chair. 


The following were elected :—George Briant Wheeler Jaekson, as a 
Graduate; William Crellin Piekersgill, William Millar, Robert Cantwell, 
Thomas Clark. and lIugh Roland Labatt, as Associates. 


“ Description of the Bann Reservoirs, County Down, Ireland." 
Frederick Bateman, M. Inst. C. E. 


The construction of the reservoirs described in this communication was 
undertaken with the view of regulating the quantity of water in the River 
Bann, and more effectually supplying water power to the flourishing and in- 
creasing establishments ou its Larks; this river is, from the bare and naked 
character of the Mourne Mounta: ., among whieh it rises, naturally liable to 
the greatest irregularity in its volume; devastating floods frequently pour 
down the channel, where a few hours previously there was not sufficient 
water for agrienltural purposes: greatly injurious as this must have been to 
the agriculturalist, it was infinitely more so to the mill-owners, who depended 
entirely upon water power for their manufactories. 

Mr, Fairbairn was consulted on the subject; he examined the loeality, and 
advised the formation of reservoirs: tbe author was then appointed the engi- 
neer,and acting in some degree upon the suggestions of his predecessor, 
whom he eontinued toveonsult, the works were undertaken which are described 
in the present paper. с 

The peenliarities in the act pf parliament, granted in 1836, constituting the 
proprietors of the mills a Joint Steck Company, for the formation of the 
Bann reservoirs, are detailed. 

The works were originally intended to have bcen more extensive than have 
heen really executed. The reservoir at Lough Island Reavy, is alone described: 
ihe ground in that spot was admirably adapted for the work, being the bot- 
tom of a basin, which was bounded on all sides by rugged hills of granite; 
in the centre of the basin was a small lahe, at the bottom of which was dis- 
covered a bed several feet ip thickness, of fossil conferve, similar to those 
diseovered by Professor Sillnpan at Massachusetts, North America. This in- 
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teresting geological fact was tnst noticed by Dr. Dunter, of Bryausford; the 
conferva: appeared like ап ifupaipable powder, bnt when viewed through a 
powerful microscope, they were found to be regular parallclograms, many of 


EES’: 0000 


[Jan. 


them covered with бітіс. They are described by naturalists as the fossil 


skeletons of minute vegetables. 


The situation fixed upon for the reservoir, rendered necessary the con- 
strnetion of four embankments hetween the hills, so as to raise the water to 
a height of 35 feet above the summer level of the lake. 

These cmbankments were all constructed in a similar manner, only varying 
in the slapes and thiekness of the stone facing aecording to the extent and 
situation. 

The whole substratum of the valley was water-tight, either from the ex- 
istence of the solid roek, dense clay, or of hard, compact, mountain gravel; 
so that there was no difficulty in seenring the foot of the puddle. А trench 
was sunk into the water-tight stratum, whence tbe vertical puddle wall was 
carried up with the bank to the reqnired height. It was 12 feet in width at 
40 feet helow the top, diminishing gradu lly to 8 feet wide at the summit, 
and was worked in regular layers of 8 inehes in thiekness. 

The embankments were formed in eoneave layers 3 feet thick, eaeh layer 
heing completed before another was eommenced, steps being cut in the ground 
where necessary, to receive the layers. 

In order further to secure the tightness of the bank, a lining of peat 15 
inches in thickness was brought up on the inside of the puddle, and a layer 
of the same material was laid upon the face of the slope; it was cut sinall, 
placed in thin courses like the puddle, and merely trodden down without 
more moisture than it naturally contained. The author advocates the use of 
peat in sueh positions, as, from its light and fibrous nature, in case of a leak 
occurring, the draught would attract into it all the fibrous partieles, which 
by degrees wonhl] stop the holes sufficiently for ihe silt to settle over and 
effectually close the aperture. 

Above the peat a course of gravel 3 feet in thickness was laid, and upon 
that the stone pitebing, forming the inner side of the bank. 

The inner slopes were for 20 feet below the top of the bank, 23 horizontal 
to 1 vertical; the outer were 2 horizontal to 1 vertieal; where they were 
deeper than 20 feet, the remainder of the backs sloped 3 to I on the inside, 
and 23 to ] on the outside. 

All the embankments are 12 feet wide at the top, and 5 feet above the 
water level. 

The eentre of the deepest part of the embankment was traversed by a stone 
eulvert, in whieh were placed two rows of cast-iron discharge pipes, 18 inches 
diameter, with suitable valves. A leak was discovered in the centre of the 
masonry of this culvert, oecasioned by the engineer's instructions not being 
obeyed. The details of the methods employed for remedying this defect are 
given at length; as also those of the experiments upon cements made by tbe 
author after the data given by Vicat. Тһе materials which were most acces ~ 
sible for the work were tested very carefully, and from the results, it was de- 
termined to employ mortar composed of rich Manx or mountain lime care- 
fully slaked, and clay burned with peat in the open air. The proportions 
were 25 of clay to 1 of lime. They were ground together, and being mixed 
with as mueh water as was necessary, the mortar was used immediately. The 
mortar for the backing had one measure of sand added; the grout had two 
measures of sand in it, and was used thin. 

The eoncrete was camposed of one part of lime, two and a half of caleined 
clay, and about three parts of sharp gravel. 

This cement appeared to set hard, and to be perfectly tight; but when tbe 
reservoir was partially tilled, several leaks were diseovered, which rendered 
an examination necessary, and some energetic measures were taken to stop 
them, all which are deseribed. 

The result of the author’s experience seems to be, that mortar made from 
rieh lime and caleined elay, as recommended by Vicat, may set and harden 
under water when there is little pressure, but that it is not able to resist the 
pressure ofa considerable depth of water. 

The details of the enustruction of the masonry of the valve house, tbe fore 
bay, the waste weir, the bridge of three arches, constructed over the feeder 
from the river Mudduck, and the various feeders for supplying the reservoir, 
are given at length, with the partieulars of the expenditure of the sum of 
£14,891, which was the cost of the work, exelusive of land compensation, or 
salaries and professional charges. 

The partieulars are also given of a series of observations with vain ganges 
continued for two years, for the purpose of furnishing data for computing the 
extent of reseryoir which would be necessary to insure a supply of water 
throughout the year. 

The eommunieation is accompanied by detailed drawings of every part of 
the works, and a plan of the district in whieh they are situated. 


“ Description of a machine for sewing Flat Ropes.” 
Grail. Inst, C. E. 


Tn a previous communication, Mr. Bireh described and gave drawings of the 
ingenions machinery invented by Captain IInddart: the subject was not en- 
tirely eomplete without the description of the present maehine, which, al- 
though not of great importanee in a scientific point of view, is well worthy 
of notice, in consequence of its being attached to this valuable rope machinery, 
and of its having becn worked so suceessfully. 

It is used for sewing or lacing together ropes, and forming them into flat 
bands, which are used for mining purposes, &c. 

The bands or flats generally consist of four ropes, which are placed parallel 
ta each other, and paired in eontrary directions to the angle of the lay; being 
held under an equal degree of tension, they are sewn together with two cords 
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or lines, by needles which are driven through holes previously pierced in the 
ropes. at an angle of 45 degrees, and the eords are then drawn tightly ina 
lateral direction. 

That the ropes тозу le pierced more easily, it is necessary that the tar 
which they retain from the process of warm registering, shoul l бе softened ; 
this is aecomplished by passing them through a steam ehest, whence they are 
drawn into a frame composed uf four plates, which are placed so as to com- 
press the ropes while they are in the softened state, and form a die which 
can be regnlated 10 the size of the ropes required to he sewn. The piereing 
Operation is performed in the dic, which has slots in its sides for passing the 
pierevrs through. 

There are not any recorded experiments on the strength of tlie ropes, but 
it is considered, that the amount of strength possessed hy the Пай rope is not 
equal to the sum of that of the four ropes before they were umted ; still the 
advantages of this mode of assemblage are so great, as to insure its preference 
IN mining operations, and many other applications. 

The drawings which are numbered onward from the commencement of 
the «et presented to the lnstitntion. in the session of 1835*), display the en- 
tire machine, with details of all the parts. 


Exo or THE PnocE&gDINGs, SEssIONS 1541. 


ROYAL INSTITUTE OF BRITISIT ARCHITECTS. 


Dee. 6.—Y. Плкозск, Esq. R.A., in the Chair. 


Mr. Hardwiek opened the session by congratulating the members on the 
increasing interest shown in the proceedings of the Institute, and especially 
on the honour conferred on the Institute by His Royal Hlizhness the Prince 
Alhert, having graciously consented to become its patron, aud on the arrange- 
ments whieh had been cffected between the Committees of the Institute and 
of the Architectural Society, for a union of those bodies.—The Foreign Se- 
cretary, Mr. Donaldson, read letters from Sig. Clementi Folchi, of Rome. and 
Sig. Ratfacle Politi, of Girgenti, acknowledging the honour conferred upon 
them by their being eleeted Попогагу and Corresponding Members. 

A paper was then read of the Great Pavilion crected at Liverpool, for the 
Royal Agricultural Society of England, by J, W. Wild. This paper will be 
found in another part of the Journal. 


Dec, 20.—Jos. Kay, Esq., Y.l’, in the Chair. 


Mr. Donaldson read a deseription of the Column erected on the Place de 
la Bastile, at Paris, to commemorate the last of the l'rench revolutions, viz, 
that of 1830. 

The evening concluded by a coneise and interesting deseription of the 
Escurial, compiled by Mr. Hayward, the Librarian of the lostitute, and illos- 
trated by а large plan.—The Institute adjourned for the holidays, wutil the 
1710 of January. 


ARCHITECTURE IN MANCHESTER, 


Winrsr in London we hear too many complaints of the profession 
being overstocked, in Manchester, where, during lite vears the num- 
ber of architects has doubled, all seem to be full of employment. Хо 
doubt this excitement is hut temporary, being caused by the exertions 
of a party, who, despite the very general depression in the manufae- 
turing districts, have sueeeeded in raising funds towards the ereetion 
of ten churches, some of which are actually in progress. In addition 
to these are other churches and chapels, and some publie buildings, 
but few private mansions, 

‘the first church we shall notice is from the design of Mr. E. Wal- 
ters, an architect of considerable talent, who to much scientifie and 
practical knowledge, unites the feeling and nice pereeption of the 
artiste ft is in Granby Row, and stands on. ground. deseenling at a 
considerable angle from the street to the river, the retaining wall of 
which is about fonr feet from the east end of the chureh. "Lhe arehi- 
(есі has surmounted these obstacles; and though the fowslitions 
swallowed up the sum of £150, he is confident of being able to com- 
plete the charch for £2400. |t. is to contain 5/9) people, 600 
adults, and 200 children, The west elevation, whieh is all that is 
seen from the street, is of the early English style, and has been car- 
fully studied. Мг, Walters is the architect of a larger chureh at 
Broughton Bridge. whieh is contracted for at £2950. The founda- 
tions had to be token down to the depth of 12 feet. Tbe ehurch is 
built of brick aud stone, and is in the Norman style, with two windows 
in each bay, м hese heads are supported by shatts, ‘The entrance door 
has Norman mouldings and shafts, and though with little: ormunent, is 
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very good. The architect has shown some «К in overcoming the 
ditlieulties of his roof, which is іп one храп, and without а tie-beim, 
stability being eased by inserting concealed rods, which, pessing 
along the timbers, retain the feet of the principals. ‘The eharch will 
contain 1100 people, Messrs. Cutllev and Sturkey are gle architects 
of a ehureh near Pin Mill Brow, whieh will eost £3000, and will con- 
tain 1150 people. The level of the ground being considerably beneath 
the road, briek picrs were carried up to support the beams, on which 
is laid the fluor of the church. The pews under the gilleries ascen! 
in steps from the passage, and each person will luok towards. the up- 
posite side of the church, as in the galleries above. The style em- 
proyed is Norman, and the tower will be surmounted by a low Norman 
Spire. Messrs. Cuflley and Starkey are also the architects of a church 
in Regent Road, which is also Norman. 1t displays some novelty in 
its windows, but appears faulty in its details. Miss Atherton has pro- 
vided the fonds fora large church in the new stretford Road, the 
competition for which was guined by Messrs. хеви and Мота, of 
London. Mr. Moseley, of London, has lately been su-eessfal in a 
competition for a church at Red Bank. Mr. Pugin is at present 
building a large Catholic church, in the tow nship of Hulme, which we 
cannot too highly praise. 16 eonsists of clerestory and side aisles, 
with roofs of very high pilch, and we have heard that a tower is to 
be raised at the angle. Its exterior in the flanks is very plain, being 
of red brick and stone, with carly English lancet windows placed singly, 
the opening of each being little in comparison with the extent of neigh- 
bouring wall, and witha north porch and a south door, having shafts 
anl very beautiful arch mouldings. ‘The east und has early English 
arehes, and a circular window. ‘Phe interior of the elurcli charms by 
means of its elegant. proportions, its altars, its piscine, aml other ac- 
сезчогісв of Catholic worship, which are here in all their integrity. 
We have heard some of those self-created crities who “rush in” with 
their opinions, though confessedly entirely ignorant of architecture, 
assert that the ice was had in design, that it was “iike a barn.” 
Oh! that instead of the paste-board Gothic of the church commissioners, 
we bad some of those picturesque old barns. ‘The Baptist chapel in 
the Oxford Road, just opened, is from the design of Mr. Walters, 
The sides will be enclosed by buildings, therefore enrichment is con- 
fined to the front, which is of stone, and iu the early English rieh style, 
with a centre door, over which is a two light window, the whole sur- 
mounted by the highly pitched gable and square pinnacles. The re- 
cess in the east, in which is the baptistery, is decorated with three 
early English arches. Тһе whole was executed for £230. These 
are not the only chapels in progress or just completed, but the others 
we were unable to visit, "he Manehester aid Birmingham Railway 
Station is a stupendous work, and has been performed with so great 
care, and with such good materials, that it may well list for centuries. 
It does not vet exhibit many of its decorative features. We noticed 
a building at the bottom of Market-street, which possessiug some good 
points, is a glaring specimen of a oud modern moie of building. It 
fronts three ways, and the lower story is of shops, the ponderans 
superstructure appearing ready (о crush the glass beneath, Leaving 
out of the question the bad effect of such a mode, it is positively inse- 
cure. The shrinking of timber bressummers is one part the cause of 
the cracks, whieh dishgure our buildings—and in cuse of бге, the whole 
front becomes one general ruin. Іп this case little is got by using 
iron, for the beams having become heated, snap when placed ороп 
with water. The Independent College stands about three miles south 
west of the towun. It forms three sides of a square, and is understood 
to have eost £11,000, "The front has two stories supported upon an 
arcade, and a bold entrance door leading to a thght of steps by whieh 
the hall and principal Noor are gained. Over the door is a tine Oriel, 
and above rises the tower surmounted hy an oetagonal lantern, The 
style is that of the latest period of Gothic architecture, and is well 
kept op through the whole of its details. Мг, Irwin is also the archi- 
tect of a building iu Pool Fold, which has the superimposed orders of 
the late Elizabethan, or early Italian school. Ii the neighbourhood of 
Cheadle, Mr. Atkinson, now of London, is ereeting some Itali in lodges 
of chaste design. This architect, whom we might fearlessly рсе at 
the head of modern professors of tlie Ciothie style, has enrictied. the 
neighbourhood of Manchester with its best bui digs. His church at 
Clicetham ПІ has been already uotieed in tliis Journal ;—we merely 
stop to praise the great Белоу ot its detals, whieh will prove a mine 
vf sta ly to all who carefully ex unine them. Phe eliureli at t peuaslimsv 
is much plainer thon, though sareely inferior іп efleet to, that at 
Cheetham Tall [t is in dre early Enghsh style, with arcades and 
Windows in the elerestory, siinilar to these yn beverley Minster. At 
the west a Lantern rises (roin the ro Ж surmunnteidl hy leaded spire. 
Willst we were im Мал Пет, n paper by Mr, (пә алу гу Gurney, 
was read at the Меса 0 Шегу, өні елеме mueh discussion, the 
subject on shih at treate —that et Wang by Hot Water Prpes— 
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having lately been much canvassed, in consequence of numerons fires 
having been ascribed to this cause. Mr. Gurney had found that ea 
can be carried through the air along a pipe, a distance of forty feet, 
sufficient to melt lead, and that these results took place with the low 
pressure pipes, The safety valve in certain cases was no protection, 
On placing stop cocks at certain distances along a pipe communicating 
with a boiler, he found that when the temperature was sufficient to 
born saw-dust, an invisible and inflammable elastic fluid escaped. He 
advised that six inches of the circuit in pipes for heating be made of 
lead.—A new cement has been used at Manchester called Lithic ce- 
ment, it is as hard as stone, and has a face as smooth as earthenware. 
It would be useful in the metropolis where our cements scarcely merit 
the name. In architecture generally, we were glad to see a gradual 
movement onward, and though the progress is slight, it is of that kind 
which augurs well for its continuance. UH 


December 1811. 


REVIEWS. 
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Practical Essays on Millwork and other Machinery. By RoBERTSON 
BUCHANAN, afterwards improved and edited by Tuomas TREDGOLD, 
C. E., and now re-edited with the improvements of the present age, 
by Grorce RENNIE, C. E., F.R.S., &c., 2 vols. Svo., with numerous 
plates. London: John Weale, 1541. 


THE name of Rennie would be embalmed in the history of millwork 
improvement, did it not possess still nobler claims to immortality. It 
was the father ofthe editor of the present volumes who first gave a 
real practical efficacy to those philosophical speculations which ascer- 
tained the true geometrical configuration of the elementary parts of 
wheelwork that was essential to produce uniformity of impulsive action 
and durability of operation. The millwork of the Albion mills was 
the first public manifestation of the late Mr. Renuie's abilities, and the 
improvements introduced by him upon that occasion gave an impul- 
sion to millwright operations, such as the art had never before ex- 
perienced, and of which it still feels the beneficial effects. It is little 
more than halfa century ago that the teeth of all the miliwheels in 
this country, with a few inconsiderable exceptions, consisted of no- 
thing better than round wooden pegs. Smeaton accomplished some 
amelioration. But it was reserved for Rennie to give to millwheels 
their present form and structure, and the achievement would have 
been sufficient for his fame, had it not been thrown into the shade by 
those more brilliant triumphs of genius by which he is now almost 
exclusively remembered. 

In opening a treatise upon millwright operations which has been 
published under the supervision of a son of this distinguished engi- 
neer, and who is himself already hononrably known as a scientific and 
practical mechanician, our expectations were naturally commensurate 
with the auspicious quality of the circumstances under which the work 
had been produced. We cannot say that these expectations have 
been wholly disappointed. There is a considerable infusion of infor- 
mation in these volumes of the highest utility, and there is evidence 
of extensive erudition, and an intimate acquaintance with the subject. 
Yet the execution of the work is by no means satisfactory. There is 
a want of vigour and of unity discernable throughout the whole 
treatise—the needless prolixity of some of the chapters is extremely 
fatiguing to the reader—obscurity is not unfrequently produced by 
excess of simplification; and the arrangement, notwithstanding the 
exertions of an excellent analytical table of contents, is very much like 
the Gordian knot which no one can disentangle. We do not remem- 
ber to have met with any work which required a more painful exer- 
cise of attention on the part of the reader, and this attention is not 
rendered necessary by the difficulty of apprehending recondite investi- 
gatious, but by the difficulty of ascertaining the mutual relation of the 
several parts of the discourse—of unwinding the tangled thread of the 
enquiry. Infact these volumes can scarcely be regarded as a connected 
systematic treatise, they are rather a disorderly collection of mis- 
cellaneous papers of varying quality, from which the reader may make 
a selection, and which he must arrange for himself. In addition to 
Buchanan’s original work with editorial notes and emendations, and 
two long papers in the form of appendices, besides supplementary 
definitions and other irrelevant matter, we lave a vast number of “ ob- 
servations,” ‘general observations,” and “supplementary observa- 
tions,’—the greatest part of them trite and trivial, mingling with the 
text, and dancing through every page in the most disorderly and fan- 
tastic array. The thread of the discourse is broken at every step, 
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and the reader is almost tempted to throw a work aside which de- 
mands a severity of labour that bids fair to rival the toil of Sisyphus. 

Another source of considerable perplexity is the absence of ай 
means of determiuing what portions of the work are due to the origi- 
nal author, and what to his respective editors. Additions and com- 
mentaiies are mixed up withont scruple with the original text, so that 
we are utterly at a loss to know, unless by a reference to previous 
editions, to whom we are paying attention. After having listened for 
some time to Mr. Robertson Buchanan, we find that by some undivulged 
metempsychosis, he has been for some time changed into Mr. Thomas 
Tredgold, or Mr. George Rennie. In page 5, for example, it is ob- 
served, “ Were the teeth of wheels infinitely small, their action would 
be regarded as that of cylinders simply touching, having the property 
required. The finite and sensible teeth given to wheels will therefore 
be of the most advantageous figure when one wheel conducts another, 
as if they simply touched; or, when their pitch lines have in every 
part of their revolution equal velocities. That teeth have this pros 
perty whenformed ina certain manner will be evident from the following 
proposition and its connexions." This quotation we find by a note at 
the foot of the page, to be a part of Buchanan’s text, and we naturally 
conclude that the text continues to be Buchanan’s until we receive 
some intimation to the contrary. But we have not advanced above a 
dozen lines further before we meet, “Before proceeding with our 
author, it will be," &c., whereas we imagined it to have been ¿łe 
author himself, we had all the time been listening 10: 

At what point in the compass ofa dozen lines Mr. Buchanan has 
been transformed into Mr. Tredgold or Mr. Rennie, we have no means 
whatever of ascertaining. We are unable to distinguish between what 
is said by the one person and what by the other person without collat- 
ing the different editions—without, in fact, ourselves editing a book 
we merely wish to read, In page 26, we read, “То make that part 
of a tooth which is within the pitch line or proportional circle, a 
straight line as proposed by our author, seems to be the most advan- 
tageous form ;” and in page 27, ** When part of the action takes place 
before the teeth arrive at the line of centres, the method of forming 
teeth proposed by our author (Art. 41), seems to be equal, if not supe- 
rior to any other;" yet the article from which these quotations are 
taken are a part of the text, in no wise distinguisbable as such from 
Art. 4]. In page 44, we find, “It has been mentioned to me that the 
following rule in order to determine the length of the teeth of wheels 
is employed by the ingenious Mr. Murray of Leeds;" and a note at 
the bottom of the page accidentally shows us that this is a part of 
Buchanan’s text, and in page 45, we meet, “On this rule Buchanan 
remarks that it does not seem founded upon any satisfactory principle.'* 
In page 34, "Sometimes it may be requisite to have but few teeth in 
the pinion. In such cases, in the conducted whether wheel or pinion, 
Buchanan preferred staves to teeth;" and in page 36, * Every one: 
considerably experienced in wheel-work knows tbat whena pinion 
comes io be considerably worn, the friction is greatly increased. 
Whereas no such thing happens to the trundle.’ Ina note referring 
to this passage, it is said, “ This is a mistake, as trundles in conse- 
quence of the surfaces of contact being small, become soon indented 
by pressure, and cease to turn round іп their sockets;" but whether it 
is Mr. Buchanan who makes this mistake or Mr. Tredgold, we have 
no means of finding out. We are inclined, however, to believe it is 
the latter gentleman, as Buchanan is usually distinguished by name, 
and five lines further on from the text we have last quoted, we meet, 
“It appears, however, io Mr. Buchanan, that a wheel might be made 
which would combine the advantages of both the pinion and trundle.’? 

We will not tire our readers with further quotations upon this head,. 
we might extend them indefinitely, and it is no extenuation to say that 
the value of the information rendered is unaffected by the name of the 
preceptor. The confusion of persons might be excusable if it were 
essential to achieve some highly beneficial result, but only upon that 
untenable supposition. The perplexity it occasions to the reader is 
extremely disagreeable—it creates moreover a species of responsibility 
such as might be expected to arise from anonymous anthorship that 
is by no means beneficial or expedient. That іп re-editing a work 
relating to the practical arts or inductive sciences, it is right to make 
such additions and corrections as are answerable to the progress of 
improvement, we do notdeny. But we deny to any editor the right 
to mingle his own commentaries or speculations with the original text 
in such a manner that they are indistinguishable from it. What would 
have been the fate of all ancient anthors if their successive editors 
had assumed such a prerogative? If Mr. Buchanan undergo many 
such purifications, we fear he will be sublimated altogether. Where 


a work by the suppression of any palpable errors, and the addition of 
separate supplementary notices, is incapable of being rendered an- 
swerable to existing conditions, it is much better to reject the piece 
of antiquity altogether in favour of a new treatise. 


There is little 
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benefit in emulating the conservators of the ship of Colehis, who ас- | the book, at the same time that they diminish its value. Having said 


complished repair after repair пай! not a vestige remained of the 
original structure. 

The definitions at the commencement of the volume, showing the 
precise aeceptation of tlie terms wheel and pinion, trundle or walluwer, 
teeth, cog, leaves and staves, are suitable enough, but we cannot see 
the utility of inserting in a work like the one before us, simple geo- 
metrical definitions, which may be found in several professional edu- 
cational elementary works, besides about 20 pages filled with tables 
of square and eube roots. Surely the most moderate penetration might 
have discovered such insertions as these to be not merely superfluous, 
but to constitute a sort of “eaput mortuum,” highly detrimental to the 
m of the work. Without conferring the smallest degree of benefit 
they create prolixity, induce confusion, and increase the expense of 


TADLE OF PITCHES OF WHEELS IN 


j thus mueh on the superfluous part of the work, we shall now proceed 
to direct the attention of our readers to the more valuable portions. 
The following remarks (page 192) are judicious. 


**Nor perhaps does the simplicity of a machine consist strictly in having 
Jew moving parts. {the parts of a machine be few, they are perhaps more 
easily taken in by the eye at one view, which may mnke them toore casily 
comprehended by the mind, ond іп that sense be more simple. But in ma- 
chinery the kind of simplicity at which we ougbt to aim has more regard to 
the manner of aclion than to the number of moving parts.” 


_ In page 95, we have a very useful table of the proportions of wheels 
in actual use, whieh we very willingly insert here. 


ACTUAL USE IN MILLWORK, 


Wheel. Pinion. | Breadth in 
| inches propor- 
| Breadth pro- tionate to 10 
1 portionate to Present velo- borses’ power, 
] Reso- Reo. 10 horses jcitypersecond, at 3 feet per 
"i A Horses’ Pitch | Breadth lutions tutions power and pre-| іп feet. second, that is, 
Kind of Machine. power. in | of teeth | Teeth. | per |Diameter. Teeth.’ per |Diameter.| sent velocity. reducing all 
inches. |in inches. minute. minute. the examples 
| to the snme 
| | | | denom. 
| | Ft, Io. Ft. In. 
Water-wheel!, А.......... 10 4} 5} Mo s oa ea а o8 56 559 
Water-wheel?, Б.......... 30 3 10} 304 3y | 24 3 31843 5 341 3:95 4439 
Water-wheel, С .......- 15 3 6 204 1b | 16 2 44 20 3 6 4° 38 5:06 
Water-wheel?, D......... $51 | 3 4 207 oe 16 5%! 50 - 311% uen 3 2:97 
lMorse-mill, E ............ 1 2} 4 91 3 6 оғ: 22 рет 1 5} 10:0 949 12°65 
Iforse-mill, Е/............ і 2k 4} 91 3 6 Of; 20 | 13:13] 1 4 45-0 949 14:23 
Steam Engine, by D. & W.G. | 24 3} 6 96 19 8 0 42 | 13°32) 3 6 2:5 1:95 6:625 
Steam Engine, by B & W. H. | 46 3 8 Weer Mg nd 54 | 50 26 1:7 1i 6:2 
Steam Engine, by B. & W. i. | 32 3 6 116 | 129 8 10 за 36 ad 1:8; 8:78 547 
Steam Engine, by D. & W. К. | 14 3 5 64 | 25 БІ 29 | 55 2 4 3:57 6:65 791 
Steam Engine, L.......... 20 24 5 90 | 18 51 38 | 4263, 2 7 25 5:57 4:64 
о ато ”.......... 10 2} 5} “ 25 4/74 40 18:5 2 4i 575 6-2 11:88 
Ditto ООЗ 9.......... 6 2} 5% 60 28 e 27 62:6 1 9» 8:75 5:25 15:31 
DAO, ANOS об. 4 2% 4} 48 | 32 2 10% 25 61°11 1 6 11:87 48 1899 
«ito tides ЕТ... 2 2 45 62 .. 3 6 2c m 2 3:75 8:8 Uke 
Into dito*,Q .......... 10 12 6 77 25 3 10 40 48:5 1 ij 6: 5 10. 
Ditto ditto, Н............ 12 1 3 66 | 44 DEES 48 | 605 19 25 5:99 4.95 


1 Has been 16 years at work. Teeth much worn. 


2 llas been 16 years at work. This gearing was found rather too narrow 


same mill. 


for the strain, as it is wearing much faster than the rest of the wheels in the 


3 The only defect in this gearing, which has been 16 years at work, is the want of breadth in the spur-w heel and pinion: they ought to have been 6 
inches or more, as they will not last half so long as the bevel-wheels and pinions connected with them. 

4 This is a better pitch for the power than Q. 

5 This «heel has wooden teeth, and has been working for three years past. 


6 Ditto. 
7 This pitch has been found to be too fine. 


EXPLANATION ОҒ THE TABLE OF WHEELS IN ACTUAL USE IN MILLWORK. 


The wheels are all reduced to what may be called one denomination. 

First— Dy proportioning their breadths all to what tbey should be to have 
the same strength, if the resistances were equal to the work of a steam en- 
gine of ten horses’ power. 

Second—liy supposing their pitch lines all brought to the same velocity 
of three feet per second, and proportioning their breadths necordingly. 1 
have chosen this particular velocity of 3 feet per sccond, because it is the 
velncity very common for overshot water wheels. 

Sueh cases as appear to have worn too rapidly, are marked, which may 
tend to discover the limit in point of breadth. 


The Appendix A on the teeth of wheels by Professor Willis, is an 
important and well written paper, already known tothe public, through 
the Reports of the Proceedings of the British Association, at the mect- 
ing held at Newcastle, and tlie Transactions of the institution of Civil 
Engineers. ‘The leading feature of this paper is the development of 
a method of making any pinion to work correctly with any wheel of 
the same pitch. ‘The following extract explains the manner in which 
this is accomplished. 


“ From among the infinity of eurves that may be offered the epicycloids 
and involutes have been universally preferred, on acenunt of the facility with 
which they can һе mechanically deseribed, вай perhaps because they admit 
of ready and independent demonstrations of their possessing the properties 


required. But the practice has hitherto been confined to that class of epicy- 
eloids which work correetly with straight lines or circles. Tecth formed 
upon these principles possess this inconvenience, n wheel of a given pitch and 

| nnmher of teeth, say 40 if it be made to work correctly with a wheel of 50 

| teeth of the same pitch, will not work correctly with a wheel of 100 teeth of the 
same pitch. Thisis obvious, for the diameter of the describing circle by which 
the cpicyeloid is formed must be made equal to tbe radius of the pitch circle 
of the wheel with which the teeth arc to work, and will therefore be twice 
as Inrge іп the second cnse as in the first. 

In the old style of millwork in which the teeth of wheels always consisteit 
of wooden engs, this property offered no very serious impediment, although 
as we shall see it introduced some complication of method; but in the nio- 
dern practice of making enst iron wheels the objection is а very serious one. 
A founder must make a new pattern of a wheel of 40 teeth for every com- 
bination that it may be required to make of this wheel with others, and tho 
same for а wheel nf any other number. Besides, it often happens in ma- 
chinery that one wheel is required to drive two or more, whose number of 
teeth are different, and in this case the teeth cannot be correctly formed nt all 
on the common principles; and again the perfection of machinery is impaired 
from the temptation to emplny in one enmbination patterns which have keen 
formed for nnather combination very nearly the snme, for example, to make 
n Wheel of tt! teeth that has been formed to work with one of 80, serve fora 
required eombinntion of 40 with BS, 

ә ft is essential therefore. that the teeth of wheels воп if possible be sa 
formed ns to allow a given wheel to work correctly with any other wheel of 
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the same pitch. Now it lias long been known that involute tecth have this 
property, but the objections to these teeth on the score of the obliquity of 
their action have operated fatally against their introduction. I shall now 
therefore explain a method of imparting to epicycloidal teeth this property, 
and that without making them deviate very much from the gencral form 
which has heen established by practice. 

“ To effect this it is merely necessary to employ a proposition well known 
and stated by almost every writer on the subject, namely, if there be two 
pitch circles touching each other, then an epicycloidal tooth formed by cans- 
ing a given describing circle to roll on the exterior circumference of the one 
will work correctly with an interior epicycloid formed by causing the same 
describing circle to roll on the interior circumference of the other. This 
proposition having heen already demonstrated, it is unnecessary for me to 
dwell upon it longer than to remark that our author (Buchanan) like all otber 
writers on the subject, has passed from it to recommend for practice that 
particular case of it in which the describing circle being made equal in dia- 
meter to the radius of the pitch line, the interior epicycloid becomes a radial 
straight line, the inconveniences of which practice I have shown. The fol- 
lowing corollary is I believe new, and constitutes the basis of the system 1 
propose to explain, 

“ ConoLLARY.—4f for a set of wheels of the same pitch a constant describ- 
ing circle be laken and employed to trace those portions of the teeth which 
project beyond cach pitch line, by rolling on the exterior circumference, and 
those which lie within it, by тату on its interior circumference, than any 
two wheels of this set will work correctly together. 

* For in the first place it is well known, and сап be shown from general 
principles, that the portion of tooth within the pitch line of a driving wheel 
works only with the portion that lies Jeyond the pitch line of its follower, 
and that its action is confined te the approach of the point of contact to the 
line of centres. After the point of contact of the teeth has passed that line, 
then the case is reversed, and the portion of the driving tooth which lies ġe- 
yond the pitch line is in contact only with that part of its follower’s tooth 
which lies within its pitch line. Now as a constant describing circle is used 
for the whole set, it is clear that the proposition will apply to any pair of 
wheels hoth before and after the tecth have passed the line of centres, for in 
each case we have an exterior epicycloid working with an interior epieycloid, 
and both have been drawn by the same describing circle, that is, by the con- 
stant circle of the set. 

“То carry this scheme into practice it only remains to settle the ргорел 
diameter to be given to this constant describing circle, which may he done by 
considering the effect of this (its) diameter has upon the form of the tooth. 

“Let D C 2 be a pitch circle 
whose centre is O, then upon this 
system the flank of the tooth or 
that portion which lies within the 
pitch circle will he an are of an 
interior epicycloid (or hypocy- 
cloid) m'n or mn. Now if the 
describing circle be of half the 
diameter of the pitch line, the 
flank will become a straight line 
coinciding with the radins O x. 
If the describing circle be of less 
than half the diameter of the 
pitch line, the flank m 2 will be 
coucave, and the base of the tooth 
will spread. But if the describ- 
ing circle be more than half the 
diameter, the flank т’ п will be 
convex, aud the base of the tooth lessen inwards, а form manifestly unpractical 
and useless. Пецсе the describing circle must not be greater than half the 
diameter of the pitch line. 

“ Оп the other hand if the diameter be too small the base of the tooth will 
spread inconveniently, and the curvature of the exterior epicycloids be inju- 
riously increased, therefore on these grounds it should be made as large 
as it can, consistently with the limitation just stated, so that we finally ohtain 
this rule for finding the diameter of the constant describing circle for a set of 
wheels. 

* Make it equal to the radius of the least pitch circle of the set. 

“ And as pinions should never have less than 12 or 14 teeth, it would be 
well to establish one of these numbers as the least pitch circle. 

“ The proposition and corollary being perfectly general, will apply to racks 
which must be considered as (portions of) very large wheels, and also to an- 
nular or internal wheels, Accordingly, if the constant describing circle be 
employed in tracing their teeth, they will work correctly with any wheel of 
the set." 

In page 149, Professor Willis describes a mode of drawing the 
teeth of wheels by means of compasses, that will work проп the pre- 
ceding principles, and which, though not mathematically exact, is 
sulficiently so for practical purposes. We shall endeavour to describe 
this method without the aid of a diagram. 

First describe the pitch circle—draw a diameter, and from the ex- 
tremity of the diameter, with a radius of one-fourth of the diameter, 
set off an are of the pitch circle. The point of intersection is the 
centre from which with the same radius, that part of the side of the 
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tooth extending beyond the pitch line is to be swept. To describe 
that portion of the tooth within the pitch line, draw a line through the 
extremity of the diameter, which makes an angle of 75°, with the line 
of centres, and fix upon a point in this line sufficiently low down to 
give a moderate concavity to the imer portion of the tooth when 
swept from that point as а centre. In the description of this method 
in page 149, the word “radius” is twice put for the word “diameter.” 
There are various similar mistakes in other parts of the work. 

The Appendix B on Roofs, by Mr. James Nasmyth, is a highly in- 
ee paper, it explains the great utility of the lathe with the slide 
rest, and its importance to engineers. 

The plates attached to the work are for the most part excellent, 
they exhibit several splendid specimens of machinery to be fonnd in 
the inanufaetories of government and mechanical engineers of the first 
class. The typograpliy is of the very first quality, and reflects much 
credit upon the parties concerned in the production. Notwithstanding 
the imperfections we have pointed out, the work will, we are confident, 
meet with an extensive sale. The subject of millwork is an important 
one, and there is no better treatise upon it than this edition of Bu- 
chanan’s essays. 


The Companion to the Almanac, 1512. 


Our Christmas companion always affords us much pleasure, contain- 
ing as it does a general view of the progress of many public works in 
this country. In the volume for the present year, we have some very 
excellent specimens of architecture, which clearly show that we mo- 
derns are not quite so far below the ancients as to be unworthy of 
notice. Liverpool before many years will have in St. George’s Hall 
and the New Assize Courts, judiciously combined under one roof, and 
forming a splendid facade of the Corinthian order 420 feet in length, 
with a portico in the centre of 200 feet, one of the most splendid 
buildings in the conntry. The name of the talented architect is Mr. 
W. В. Lonsdale Elmes, the son of Professor Elmes, and it is with 
pleasure we learn that he is a very young member of the profession, 
for the design is one of promise. "Sincerely do we hope that the 
Liverpool corporation will not frustrate bim in carrying out his views; 
if allowed to carry ont the design to the extent he proposes, Liverpool 
may then be justly proud of having a noble edifice. 

By the same architect there is also another building, and in the 
same town, the Liverpool Collegiate Institution, which shows that Mr. 
Ehnes is equally able in the Gothic as he is in the classic. The wood 
engraving, which is very badly got up, does not do the architect jus- 
tice; we fortunately have seen the drawings and can speak of the 
building from them, and hope that we shall be able to illustrate onr 
Journal with a view of the building, together with that of St George's 
Hali. The other buildings illustrated in the book before us, are 
Streatham Church, architect, Mr. Wild ; St Mary's Church, Southwark, 
architect, Mr. Б. Ferrey, who, as our author observes, has shown great 
diseretion in not attempting too much, but endeavouring to produce 
effect by form rather than by decoration. Trinity Chapel, Poplar, 
arehitect, Mr. Hoskins; he has displayed considerable julgment inthe 
construction of the roof, by which meaus a elerestory, is very ingeniously 
obtained, “containing five windows on each side over the galleries, 
and is formed within the general line of the roof in such a manner that 
it is not visible externally."—Satwugs Bank, Bath, architect, Mr. 
Alexander. “The structure is entirely faced with freestone, and is a 


| tasteful piece of Italian as/ylar composition stamped by certain vigour 


and breadth. та И р 
We perceive that Oxford is making progress with its various archi- 
tectural works. 


Bartlett's Index Gcologicus. 


This is a diagram 3 ft. 6 in. by 2 ft. 9 in., containing a coloured section of 
all the geological strata, with complete catalogues of the tossil animal and 
vegetalile remains, and of the series of minerals peculiar to each. Another 
column contains “statistics of the soils and indigenous flora," aud the locali- 
ties where the separate strata prevail, not only in Great Britain, but in other 
parts ot the world, are particularly specified. 

Asaconiplete table of convenient reference, embracing іп a highly con- 
densed form and great hody of information which had heretofore to be sought 
amid heaps of scattered materials throughout the works of many different 
authors. We strongly recommend the Judeu Gealogicus to agriculturists, 
engineers, students in geology, and all others interested in this most important 
branch of natural history. 


-4 Description and Historical sfeeount of the Churches in the Division of 
Holland, in the County of Lincoln, with Illnstrations. By Stephen Lewin. 


The first numl er of this work contains views of Kirton Churcli and Algar- 


1842.) 


kirk Church, and also a view under the Tower of Boston Church. To those 
who feel an interest in the mans splendid Churches to be found in the rich 
diocese of Lincoln, we recomn:end a look at this worh. 


Tyas's Geology of Englaud and Wales. Пу Samuel Посе, CE. 


We have before us Part the first of a cheap Geological Atlas, which contains 
2 map of the district round. the metropolis, with a description. The editor- 
ship has beeo entrusted to Mr. Samuel Hughes. and the work appears to us 
fer accuracy to he superiur to any of its predecessors, while being at the same 
time a detailed map, it is much more available fur all purposes. 


The Railways of Great Britain and Irland. Ву Francis Whishaw, C.E., «с. 

Additional Plates. 

This is an interesting Addenda to Mr. Мам" large work, which we 
noticed a few months since; the first plate shows the length, summit, and 
general levels of the main English lines above the Trinity high water datum— 
the neat plate contains drawings of six different wheels in use upon railways, 
the third and last plate is a curious diagram exhibiting at one view the prices 
of railway shares on the London Stock Exchange, from the first commenee- 
ment of the railway to the end of October 1810. 


An Essay on Architectural Practice, By T. L. Walker, Arch. F.R.S..A. 

This essay is the first scction on the construction of general working draw- 
ings; it contains the contract drawings, specification and bill of quantities of 
one of the New Churches built under the author's superintendance, in tbe 
vicinity of Bethnal Green. The drawings are shown with great clearness, 
with their dimensions correctly marked thereon. and the specification is well 
drawn, detailing with great perspicuity the nature of the work to be executed, 
The student will find this essay a good example for study, to whom we 
strongly recommend it. 


CHUBB'S PATENT WELL-SAFE. 


MANY parties purchasing Wb safes, would gladly avail them- 
selves of the further security, by depositing them in a well, or pit, 
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under ground; but they have been unable to do so, in enrsequence of 
the space required, and euinbrous nature of the apparatus hitherto 
employed in raising awl lowering the safe: Mr. Chubb liis provided 
against this inconvenience, bv his newly-iuvented apparatus, as shown 
in the aniexed engtaving. 

The Safe, which stands in its appropriate place in the counting- 
heuse, may be lowered to any depth, hy means of machinery concealed 
in a protecting encasement under the floors the movement Is effected 
by means of mechanical action, which any individual ean perform, and 
the Safe is lowered or raised, in an incousi lerable time, without noise, 
or the possibility of danger to any опе. Bint an additional safety, of 
special importance, that of concealment to the whole, is provided hy 
the iron fire-proof door, level with the floor of the apartment, anid 
secured by a strong detector luck, with bolts throwing each way. It 
will be at once obvious, that this mode of securing the Safe under 
ground, will afford effectual and entire security against the most ex- 
traordinary ravages of fire, or the danger arising from the oceasional 
violence of riotous attacks for the purposes of depredation. 


MISCELLANEA. 


Auightsbridye Improvements.—Vhe Cannon Brewery and the Vox ant Bill 
public-house have been taken down to m.he room tor a splendid archi tectural 
entrance into llyde-park, to Le called the ** A’bert Entrance ™ The houses 
о either sile along the park, extending to the Horse Barréchs, belung to 
the Dean and Chapter of Westm aster. In former times. prior to the aissy- 
lution of the monastenes by Henry VII, where Low ndes- «quare stands was 
à coppice which supplied the Abbot and ecnvent of Westminster with fuel ; 
and even to this day the Westminster scholars аге permitted до burn. large 
logs of Lecchw ood in their dormitory. which ае now supplie l by the t ollege 
porter, Westminster Abbey has been, from a very distant period, su* | ‘ied 
with spang water from an aqueduct at Bayswater. communica ing tu a very 
pretty Gothic conduit-house erected by the Dean anl Chapter at the lower 
end of the Serpentine in Пуде-рагк. “The pipes аге leaden, anl al hongh 
they have been under ground fer many centuries are yet perfectly sourd, 
They pass through the Green-park and the end of the ornamental water in 
3t. James's-park. at the spot where a stone is erected, and through Queen- 
square, to the Abbey. 


The Improvements ін Threaduvedle Street-—The building which is now in the 
eourse of erection on the site uf the old French Protestant church. in Thread- 
necdle-street, has, for some time past. attracted the attenton of all passers. 
by, although it is not yet completed, nor likely то Ге so for sume menths to 
come, on account of the nature ot the ornamental designs. which гецотге the 
strictest attention on the part of the artists employed. The basso-rel evo 18 
intended to occupy the whole extent of hy front of the building. Th stall 
and taste displayed in the erection of iliis new edifice are well werthy of the 
attention of all (Mes of the fine arts, who wif] do well to take an Opportunity 
of visiting it. The proprietor. who bought the ground from the c ty aithn- 
rities. after it had been determined to pull down the oll French church. very 
hands: mely conceded to the latter, kee TCcety mg any consideration u hat- 
сусг, 10 feet of the entire frontage, for the express purpose of givifa that 
additional width to the street. the narrowness of bic has always beea 
found so excessively inconvenient. This disinterested ecnduct on the part of 
an individual slould. and douhtess will. call fur Ба correspord ng feeling on 
the part of the city authorities. who, with this example bebe them, are, as 
it were. bound to pre сесі with the improvements. 2n] to consinue the add- 
tional width thronzheut the whole extent of Threadnee He-street. If he 
whole of the northern side of the street, frum ОШ Droad-strect tw the Ol 
South Sea House, were taken down, and thrown bach a space of ten feet, in 
order to correspond with the building in question, n noble street would Ue 
formed, well ealcwlated то mike a fine appreach to the new Roy sl Exchange. 
In fact, we know of по part of. Landon where a greater dispiny et e'ekant 
architecture will be found, than that мінер will be exhibited in the cour.e of 
neat year in the immediate vicinity of Cornhill nnd Oul Broad-strect, Хе 

Sunerland.— Last month the New Church. revently erccted at Deptt rd. 
was consecrated. It is built in the early Meglish style of architecture. and 
is large and commodious, Leing 110 feet 9 inches long by 21 tect broad. There 
are three galleries in the ehurch, which. is alt gether expl hi ef seing 
about twelve hundred. persi ns, mne. hundred of which are free Stings. 
Тһе architect is Mr Thomas Moore, of Sunderland. 


Professorship of Architecture, Univ rsity Colle; e Ает vement as to arelt - 
tectural jro essorships covtinues Mr. DenalIsor. has been app пей te the 
ehair in Che dit College, London, a choree wh ch will be ot advar ta e to 
the college and piofesston. 


“ The Thames Steam Ship.—this ерісінін vessel, ілі for the West India 
Май Steam Packet Company, mule a trial trip on И ult. She was built 
by Mr. l'iteber, of Northtleet, and is a fine. speeimen of mal nrclrteeiftre 
for standing sea service, and at tlie same time having every convenience for 
passengers. lor mahing the pusseugers comfortable every contrivaree that 
coall be introduced has Hen thought ot, whde the өліп із live been fitted 
up with great taste and Leiutifülly decorated Ihe engines were constructed 
by Messr-. Maud lays ind Field, and are of 100 horse power, ікі j male 1r m 
the same in dels as the Great Western, whith b wedaneso nuch cie lit to the 
talented өлш сету. The speed attaine] at the tral mee in Long Ketch wi's 
about мезі niles through the water. 
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The King of Prussia has given orders for the restoration of the palace at 
Coblentz, and it is m that the Rhenish States will meet there and at 
Dusseldorf alternately. Тһе King has ordered 50,000 dollars for the building 
of the cathedral at Cologne. and has promised from the treasury 30,000 dol- 
lars yearly, in addition to sums for the purchasing up the houses at present 
surrounding that magnificent building. ы 


LIST OF NEW PATENTS. 


GRANTED IN ENGLAND FROM 25TH NOVEMBER, TO 23RD DECEMBER, 1841. 
Sir Months allowed for Enrolment. 


Коведт WiLsoN, of Sowerby Bridge, llalifas, currier and fanuer, for 
“improvements in the manufacture of leather.”—Dec. 2. 

WirrisM Irvine, of Princes-street, Rotherhithe, gentleman, for “ im- 
provements in the manufacture of bricks and tiles."—Dec. 7. 

James Corman, of Stoke lloly Cross, Norfolk, starch manufacturer, for 
“improvements in the manufacture of starch."—Dec. 9. 

WirLiAM Ilenry Fox Tarsor, of Lacock Abbey, Wilts, Esq., for “ im- 
provements in coating or covering metals with other metals, and in colouring 
metallic suxfaces."— Dec. 9. 

Jonn HarL, of Breezes Mill, Ratcliff Highway, sugar refiner, for “ im- 
provements in the construction of boilers for generating steam, and in the 
application of steam to mechanical power.’—Dec. 9. 

ARCHIBALD TEMPLETON, of Lancaster, silk spioner, for “а new or im- 
proved method of preparing for spinning silk and other fibrous substances.” — 
Dec. 9. 

JoxaTHAaN Guy Dasnwoo», of Ryde, Isle of Wight, plumber, for “ im- 
provements in the construction of cocks and taps.”’—Dec. 9. 

Moses Poors, of Lincoln’s Inn, gentleman, for “ improvements in the con- 
struction of masts for ships and vessels, and in applying the shrouds."—Dec. 
9. (A communication.) 

Josian TAxron, of Birmingham, brass founder, for * improvements in the 
construction of lamps."—Dec. 9. 

Ковект HENDERSON, of Birmingham, china dealer and glass stainer, for 
“certain improvements in apparatus for heating and lighting opartments, and 
for other like purposes.’’—Dee. 9. 

Henry ХҮпктквох, of Pall Mall, gun maker, for “improvements іп ma- 
chinery to be used in constructing buildings, and in raising and lowering 
weights aud materials.’—Dec. 9. (А communication.) 

Joux Epwarps, of Shoreditch, warchouscmau, for “ improvements in 
giving s'gnols on railways."—Dec. 11. 

WiLLtAM GrorGe llexry Taunton, of Liverpool, engineer, for “ im- 
provements in machinery for raising weigh!s."—DPDec. 11. 

WirLiAM WresTLEY Ricuarps, of Birmingham, gunmaker, for “ improve- 
ments in the construction of gun and pistol locks and primers for the dis- 
charge of fire arms.” —Dec. 14. 

WirLiAM Epwarp Newton, of Chancery-lane, civil engineer, for ‘ im- 
provements in printing and delineating patterns, and printed eloths for floor 
cloths, covers, and other uses.” —Dec. 14. (А communication.) 

Francis Mar, of 81, Eaton-square, Esq., for “certain improvements in 
the construction of ships or other vessels, and the method of propelling them.” 
Dec. 16. (А communication.) 

WiLLiAM Nrrrsox, builder, Davip Lyon. builder, and Perer М Омпк, 
engineer, all of Glasgow, for “ improvements in cutting, dressing, preparing, 
and polishing stones, marble, and other substances, and also in forming flat or 
rounded mouldings, and other figures thereon.” —Dec. 16. 

CuanLEs Epwarp Austin, of Fulham, engineer, for “ап apparatus for 
what is commonly сайға ‘changing the line,’ on railways."—Dec. 16. 

James Stewart, of Osnaburg-street, Regent’s park, pianoforte maker, for 
“ап improvement in the construciion of castors."—Dec. 16. 

WirrrAM PngowrrT, of Northamptonshire, victualler, for “ improvements 
in giving signals on railwags."— Dec. 16. 

Hrxnv Boorn, of Liverpool Esq., for “ improvements in the method of 
propelling vessels through water.'—Dec. 16. 

Jonn Norron, of the Jnnior United Service Club, Regent-street, Esq,, for 
"improvements in sheathing ships and other vessels?” —Dec. 16. 

ANToINe MERTENS, of the Londen Coffec-house, publisher, for “ improve- 
ments in the manufacture of plaited fabrics."—Dec. 16. 

Хепиллм Сновсн, of Birmingham, civil engineer, and JonarHan Har- 
Low, of the same place, manufacturer, for “improvements іп the mode of 
manufacturing metallie tubes, and in the mode of joining them, or other tubes 
or pieces, for various useful purposes.” Dec. 16. 

Tuomas STARKEY, of Birmingham, copper cap manufacturer, for “ im- 
provements in percussion caps for discharging fire-arms.”—Dec. 16. 

Joun Americus Fansuawe, of llatfield.street, Christ Church, gentleman, 
for “ ап improved manufacture af waterproof fabric, opplienble to the pur- 
poses of covering and packing bodies, buildings, and goods, exposed to water 
and damp."—Yec. 16. 

Мтллам BuckwELL, of Trinity-street, Borough, civil engineer, for “ im- 
provements in scaffolding or frame-work for building purposes,”—Dec. 16. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[Jan. 


Снлвгкв Loosey, of Half-moon-street, Piccadilly, civil engineer, for “ime 
provements in steam-engines, and which improvements are also applicable in 
raising or forcing water and propelling vessels.” —Dec. 16. 

Joun Bovrp, of Overden, Halifax, cotton spioner, for “ imp.ovements in 
condensing steam-engines.”—Dec. 16. 

ANTOINE JEAN Francois CLAvDET, of lligh Holborn, glass merchant, for 
“ improvements in the process or means of, and apparatus for, obtaining 
images or representations of nature or art."—]Dec. 18. 

llexnny Hoven Warsow, of Dolton-le-Moors, Lancaster, consulting 
chemist, for “ improvements in dressing, stiffening, and finishing cotton, and 
other fibrous substances, and tertile and other fabrics, part or parts of which 
improvements are applicable ta the manufacture of paper, and also to some 
of the processes or operations counected with printing calicoes and other 
goods.” —Dec. 21. 

WirriAaw Epwarp Newton, of the Office for Patents, 66, Chancery-lane, 
civil engineer, for “ improvements in lamps ond burners, and in the means of 
supplying air and heat thereto, for the support of combustion."—Dec. 21. 
(A communication.) 

WirLiaM Newton, of the Office for Patents, 66, Chancery-lane, civil en- 
gineer, for “ improvements in cleansing wool, and facilitating the operation of 
dyeing ; and also in washing and bleaching cotton yarus or fabrics.” —Dec. 
21. (A communication.) 

Ovip Tornam, of Whitecross-street, engineer, for “ improvements іп en- 
gines, machines, apparatus, or means for extinguishing or stopping the pro- 
gress of fire in any room or part of different buildings, which may have be- 
come ignited, such as noblemen or gentlemen's mansions, houses, factories, 
store and warehouses, and consequently preserving then from destruction, and 
preventing the loss of life." —Dec. 21. 

GrorGe PALMER llexry, of Peckham. chemist, for “improvements im 
opparatus, to be applied to the ylass chimneys of gas burners.”—Dee. 21. 

Jonw Cox, of Gougie Mills, Edinburgh, tanner and glue-maker, for “ im- 
proved processes of tanning.” —Dec. 21. 

Jonn Ottver Yong, of Upper Coleshill-street, Eaton-square, engineer, for 
“ improvements in the construction of railway axes and wheels.”—Dee. 21. 

Witttam Carron, of Birmingham, lathe-maker, for “improvements im 
the construction of elogs and pattens."—Dec. 21. 

ХУилллам Henry Smita, of Finsbury Chambers, Bloomfield-street, civil 
engineer, for “ improvements in the construction and manufacture of con- 
nectors or fastenings, applicable to garments, and other uses."— Dec. 21. 

ADOLPHE FovRMENT, of Museum-street, engineer, for “improvements in 
castors for cabinet furniture, and other purpases.”—Dee. 21. 

Tuomas Wricut, of Church-lane, Chelsea, Lieutenant in the Royal Navy, 
and Alexander Bain, of Percival-street, Clerkenwell, mechanist, for “ im- 
provements in applying electricity to control railway engines and carriages, 
to mark time, to give signals, and print intelligence at distant places."—Dec. 
2ДЕ 

IIENRY ALPHONSE BoNNEVIALLE Bovuverron, of Trevor-square, mer- 
chant, for “ improvements in axletress."—Dec. 21. (А communication.) 

WirLiaM Вовсе, of Bristol, sign painter, for “ improvements in propelling 
vessels."—Dec. 21. 

WinLiAM Carr Тповмтом, of Cleckheaton, machine-maker, for “ im- 
provements in machinery or apparatus for making cards for carding cotton 
and other fibrous substances.—Dec. 21. 

Joun Warson, of Chorley, Lancaster, Gent., for “improvements in the 
construetion of filters, used in the manufacture of sugar."—Dec. 23. 

WirnLiAM Влпллем, of Gloucester-street, Queen-square, Bloomsbury, 
musician, for “ improvements in apparatus to expand the human chest." — 
Dec. 23. 


TO CORRESPONDENTS. 


On account of the Index, &c., being more ihan usually heavy, this mouth, we 
have been obliged to postpone some valuable eommunieations, particularly one on 
Egyptian architeeture, and also the important evidence respecting the explosion of 
а boiler at Manchester. 

Communications from “ Seyton " and others must stand over. 

* A Civil Engineer." Several designs have been submitted to the Corporation 
of the City of London, for the improvement of Holborn Hill. — -— 

“ B," must, upon eonsideration, sec that we eannot insert his communication, for 
our Journal might be filled with similar announcements. 

All controversial artieles must be subject to our eutting them as short as pos 
sible, for we do not wish to extend discussions unneeessarily ; too often they con- 
tain a great deal of acrimony. 

‘4. His communication wants revising; will he do us the favour to say 
where it can be sent for correction. 

Communications are requested to be addressed ta “The Editor of the Civil 
Engineer and Architect's Journal," No. 11, Parliament Street, Westminster. 

Books for Review must be sent early in the month, communications on or. before 
the 20th (if with drawings, carlier), and advertisements on or before the 25th 
instant, 


Vols. 1, Il, IIT, and IV, may be had, bound in cloth, price £1 each Volume. 
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COTCH CHURCH, 


CROWN COURT, BOW STREET. 


Tue taste and feeling which a professor of architecture brings to 
the practice of his art, may be evinced not alone by his style of erect- 
ing new buildings, but in a scarcely inferior degree by a judicious 
alteration of old ones, and though it is not our practice to notice these 
latter, we think ourselves justified in departing from it, in the instance 
of the Scotch National Church exhibited in the annexed wood engrav- 
jog, which has lately been remodelled by Mr. Robert Wallace. 

This structure, being under every disadvantage of situation, is likely 
to be seen by few; having its “locus” inu retired spot ealled “Crown 
Court,” which forms a conneeting link or thoroughfare between Bow 
Street, Covent Garden, and Little Russell Street. 

Though far from being au erection of yesterday, the elaims of the 
original building do not reaeh to antiquity; it would appear in fact, to 
have been erected something like a century ago, when Presbyterian- 
ism and plainoess were held to be synonymous, and when the “Scots’ 
Kirk,” notwithstanding its national character, and the legislative sane- 
tions under whieh it exists in the sister Кіпрдога, ranked only iu the 
public mind as a variety of the Methodist or dissenting chapel. The 
conventicle or sectarian elaraeter was, up to September last, broadly 
impressed upon it. [ts plain brick front, extending to GO feet, was 
pierced in the upper part by a range of 7 semi-circular headed sash 
windows, between which and the lower openings, consisting of 5 
windows with outside shutters, and 2 wood door pieces, with fan- 
lights; over, was a considerable space (10 ft.) of plain brick- 
work, occasioned by the steep mse of the gallery within. The pro- 
iection of the porches was about 34 feet, Icaving an unoccupied space 
or area intermediately, and at the ends, enclosed by an iron railing. 


With these elements for the architect to deal with, and with the de- 
siderata impressed upon him, Ist, of imparting to the building an 
ecelesiastieal character, and 2nd, of obtaining an external access to 
the galleries, without injury to the existing lights, he has produced 
the facade represented in our engraving, the rouud-headed windows 
which prevailed throughout the upper story of the building, haviug 
suggested the Norman style. Jt may help to explain the diagram to 
observe, that the large open arch in the eentre of the front gives 
aceess to the new external stone stairs, which ascend to the right and 
left (passing over the heads of the two ground floor entrances) between 
the pierced screen and the main wall: that the two higher features 
which break and give variety to the line of front, result from the пе- 
cessity of forming a headway to the staircases, continued up in them, 
and entering to the highest level of the gallery, below the sills of the 
two extreme windows, which receive their light from the front and 
lateral openings in the towers which mask them in the view. It may 
further be observed that all the apertures in the new front are open or 
unglazed (except the two lowest ones in the turrets) in order not to 
impede the light to the old ones in the main fabrie, all of which retain 
their old forms and positions. 

The principal alteration in the interior, consisting of a large semi- 
circular arch behind the pulpit, embracing in its intrados two smaller 
ones glazed heraldically, is in correspondence with the exterior, while 
the pulpit, gallery front, and fittings, it was thought justifiable to 
render into the Tudor taste. 
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ON REVERSING ENGINES. 


Fig. 1.—Section of Smoke-box. 


LEA um EN 
Xam есере ES B. т 
ЦЕ етте аул fupe]! 


Sir—As we һауе seen in your pages a plan of reversing engines, 
signed G. Coe, civil engineer, which is in principle similar to ours, of 
which we have been constructing a small sectional model for a locomo- 
tive engine, we take the liberty of sending yon a small sketch of it, with 
the request, if you think it worth your atteotion, to give a place in 


your Journal. Figs. 1 апі 2, show only those parts of a locomotive 
engine, which are wanted for the explanation of our new improve- 
ment. 

A is the steam-pipe which carries the steam into a cylinder B, fixed 
in the smoke-box. In the cylinder B, of about 8 inches inside diame- 
ter, move 2 pistons C and D, connected by a pipe E, which can be cast 
between the pistons, as the distance between C and D must be always 
the same. The piston rod is connected with the pistons by means of 
a boss fixed to D, by 3stays, and is guided in the stuffing boxes G 
and H. On the top of the cylinder B, is the exhausting pipe F, on 
its sides are short pipes К K’ and L L’, which һауе a section of біп. by 
Min., where they enter the cylinder, and a ronnd section on the other 
end. 

The steam cylinders M M', have instead of valve boxes, cylinders 
Nand N', with pistons 1 and 2,similar to those in the cylinder B, 
and those cylinders N and N' are connected with B by means of the 
pipes K K'and LL. The pistons ] and 2 will act exactly like a 
common valve in respect to shutting and opening the steam pas- 
sages 3 and 4 of the steam cylinders M M', as they are moved hy 
a common eccentric, (keyed to the crank shaft) by means of the levers 
R S and Q F. 

As we have given now all the explanation of the different parts shown 
in the sketch, we will next explain how westart, reverse, and stop the 


engine, without disengaging the spindles of the pistons 1 and 2, from 
their eccentric rings. 


Fig. 2.—Transverse View of Smoke-box. 


Suppose the engine is to start in the direction shown by the arrow 
the stand of the pistons C D in the cylinder B, would be as the sketch 
shows it. The steam will pass through the pipe E, go through the 
pipes L L, down to the cylinders N N', round the pipe 5 through the 
passage 3, into the steam cylinder, and drive the piston in the direc- 
tion of the arrow; the steam on the other side of the piston will pass 
through the passage to the pipe 5, ор through K Ky, and enter the 
cylinder B, from where it can freely exhaust hy the pipe F. If it is 
wanted to stop the engine, the rod O is moved, by means of a lever or 
a handle with a screw above the fire-hox, towards B, till the pistons 
cover the pipes L L’, in that case the pipes K and К’ will still allow 
the steam to pass round the pipe E, into the pipe F, and as there is 
not any more steam entering the steam cylinders, the engine will stop. 
It is clearly to be seen that the engineer has it quite in his power to 
change the areas of the pipes L L’, by moving the pistons backwards 
or forwards, withont altering the areas of the pipes К K’. 

To show now the reversing of the engine, the rod О is moved in the 
direction towards B, so that the piston D' opens the communication 
between the pipes L L’ and the exhausting pipe Е; and by this the 
pipes K K’ will come in commnnication with the steam pipe A. The 
steam will pass through К K’, the pipe 5, and the passage from 2 into the 
steam cylinder, and force the piston 6 in the reverse way ; the steam 
from the other side of the piston passes tlirough the passage 3, round 
the pipe 5, up through the pipes L L’, and out inthe exhausting pipe F. 

After this explanation it will be seen that by moviug our apparatus 
for moving the engine, a regulator is not required. 

We have now to describe how to get lead. 

There is only one broad eccentric keyed to the crank shaft, with 


two eccentric rings, each having a circular slot, which is shown in 
fig. 3. 
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Suppose now the pin of the lever S (moving the piston rod m, by 
means of the lever R on the shaft P), stands in the point 2, then the 
engine would have no lead, but as the friction between the eccentric 
and its ring, wants to take the ripg with the eccentric, it will go round 
with it till the pin of the lever S has come in the point 1, when it will 
have the position wanted for the lead. When the engine is reversed 
the eccentric ring will turn with the eccentric till the pin of the lever 
S has arrived in the point 3, which will then give the position re- 
quired for the lead of the reverse of the eogine. The eccentric line 2 
of the circular slot of the other eccentrie ring for the adjoining ma- 
chine, stands in an angle of 90 degrees to the centre line of the circular 
slot of the other eccentric ring, through which the lever T and Q, 
works the piston rod of the adjoining machine. 
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The levers R and S, and T and Q, can work on a fixed shaft P, by 
means of loose bushes, or the shaft P has to be divided in two, and 
then the levers can be keyed or forged on the shaft. 

We are, Sir, 
Your obedient servants, 
Н. AND Р. 
15, Bed ford Street, 


Chorlton-upon-Shedlock, Manchester. 


BRAITHWAITE'S APPARATUS FOR DISCONNECTING THE PADDLE WHEEL OF STEAM VESSELS 
FROM THE ENGINE. 


Fig. 1.—Side view. 


ON THE PROPORTIONS OF STRAPS FOR DRIVING 
MACHINERY. 


Sin—Although the subject of the present communication may, to 
some of your readers, appear of a nature too frivolous, or not alto- 
gether adapted to the character of your journal, it is still a subject of 
the most frequent occurrence to the practical mechanic, and probably 
that which receives the least of his attention. However, 1 cannot 
recollect ever seeing in print any rule or proportion relative to the 
breadths of straps for driving. Probably this is owing to the great 
variety of circumstances to which straps are subject, and which differ 
more or less in almost every case; such for instance as horizontal, 
vertical, long, short, open, and crossed straps, the pliability of the 
leather, and soon. A horizontal strap is better than a short oue, and 
a long horizontal strap will always perform its work with much 


Fig. 2.—Section. 


IN our last numher we gave a description of an 
apparatus for connecting and disconnecting the paddle 
wheels of marine engines. We have now another 
apparatus to describe, which appears equally as effec- 
tive, and very simple in its action. It has lately been 
tried at Woolwich, on board H. M. steam vessel 
“Kite,” and found to answer the purposes intended ; 
it is the invention of Messrs. Braithwaite, Milper 
& Со, of the New Road. The annexed drawings ani 
deseription fully explain its action. 


A, Paddle wheel shaft. 

B, Crank pin. 

C, Cast iron disc keyed to shaft. 

D, Brass friction band fixed by screws to the ex- 
ternal wrought iron rim G. 

E, Brass friction break. 

Е, Iron key wedge, head, 4" x 13". 

G, External rim, 23" X6" of cast iron keyed to 
crank pin. 


For the purpose of disconnecting the crank, it is 
only necessary to drive out the key, which imime- 
diately relieves the brass break E from pressing 
against the cast iron disc, and allows either the ex- 
ternal rim and the crank or the internal disc and shaft 
to revolve independently of each other. 

For the purpose of connectiog the apparatus, it is 
only requisite to drive in the keyed wedge, which 
forces the brass break E against the iron disc. 


greater ease than a short one. А crossed strap, whether horizonta 
or vertical, is known to be more powerful than an open опе, Хе. But 
I will not pretend to give any rule for determining the power of a 
strap; the object of this communication is, to direct your attention 
to a combination of straps. 

In a combination, that is, a number of straps one working another 
over drums and pulleys for multiplying the number of revolutions, it 
is very common for one or two of the straps to be constantly breaking 
or giving way, while the others work for months aud months without 
requiring the least repair. The straps which most frequently get out 
of repair are generally those which travel at the greatest velocity, and 
it is to the rapidity of their motion that their frequent breaking, Nc., 
is generally attributed : but I am inclined to think that this is not the 
real cause, in proof of which I will here give an instance of a very 
recent occurrence that came under my notice. 
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The annexed sketch shows the arrange- 
ment of the drums, straps, «с. Тһе 
strap A was 44 inches broad, B, on account 
of its greater velocity, was at first made 
only 2 inches broad, but when it came to 
be tried the consequence was, its not being 
able to drive the machine without being so 
tight as to be constantly breaking, where- 
fore it was replaced by one an inch broader; 
this too was far from performing its work 
in a satisfactory manner. Although this 
strap was two-thirds as broad as the driv- 
ing strap A, and travelled at a velocity 
three times as great, it was still found ne- 
cessary to increase its breadth to 4 inches, and even then it required considerably more atten- 
tion to prevent it from slipping than А, 

The peculiarity of this circumstance induced me to give the matter a little consideration. 
The proportions of the pulleys were such as caused the velocity of B to be three times as great 
as that of A; this informed me that a given force applied to C would only produce one-third of 
its effect at D, and consequently, that the strap A demanded a breadth three times that of B, 
which I knew not to be the case in practice. А second thought reminded me of having осса- 
sionally observed the pulley E perfectly still, at the same time the strap B was carried round 
with the drum D at full velocity. This pointed my attention towards the very small amount of 
strap-surface acting upon E, compared with that aeting upon С. At this moment it occurred 
to my mind, that the breadth for the strap B, necessary to communicate power to E proportional 
to that possessed by С, depended xof upon the breadth of the strap A, but upon the amount 
of ils surface acting upon the circumference of C. 

I next proceeded to ascertain the length of strap a C a, which being multiplied by 42 inches 
(its breadth), gave 121-5 inches, the amount of its surface in contact with the pulley. Then 
as 1 (the velocity of A) : 121:5 : : З (the velocity of B) : 40:5 the amount of surface required to act upon E. Now 40:5 -- 8 inches 
(length of strap acting atc E c) = 5° &c. I was then clearly convinced that the strap B, which had been increased from 2 to 4 inches 
broad, demanded a breadth of 5 inches to render it capable of producing an effect upon E proportional to that produced by A upon C. 

In some instances straps thus proportionate may require to be of an unsightly breadth, but then is it not evident that in such cases, the 
first determined strap is broader than necessary? However, І ат of opinion that in many cases of ordinary occurrence, the broad straps 
are more suitable to ocenpy the situations of the narrow ones, and vice тезй. In conclusion, 1 trust, supposing what I have here said to 
be successful in conveying my meaning, that those whose curiosity may lead themto give the subject a little consideration, will with my- 
self agree, that the breadths of straps іп а combination ought nol,as cog wheels, to be proportionate to their velocity; but that their 
breadths are dependent oa the amount of their surface acting upon the smaller pulleys, in proportion inversely to their velocities. 

I am, Sir, in every respect, 
Your humble servant, 
VESPER. 


Leeds, January 11, 1842, 


and the excellence of their sculpture, which no one has ever questioned, 

ON ARCHITECTURAL PRECEDENT. (TO Н. 8.) indicating a superiority in one branch of art, demands from us a more 
careful examination of their architecture than a superficial view might 
first appear to render necessary. Roman exhibits the effect of 
magnitude, combined with greater multiplicity of parts, increased com- 
plexity of plan, and skill iu construction. Ja Gothic we see a rather 
less complicated plan—the extreme of constructive skill—and a gran- 
deur of effect united with a richness and delicacy of detail combining 
in this respect the excellencies of the Greeks and Romans. In the 
same manner something may be learned from every style, Egyptian, 
Indian, Mahometan, «е. From these studies the architect discovers 
the principles of taste, and the power of criticising not only the works 
of others, but what is more difficult, his own. At the same time that 
he is profiting by their experience he must exercise his invention by 


THE remarks on architectural precedent by Н. S. were particularly 
pertinent, and would have been perfectly clear, had the concluding 
paragraph been omitted; but the opinion there expressed is very far 
from self-evident, and will certainly require further explanation. Our 
endeavours should always be to surpass our predecessors in the scale 
of excellence, not by nndervaluing them, while we remain stationary, 
to prove that they are inferior to ourselves; and something more is 
surely required than a neat antithesis, to depreciate the character of a 
people whose works, whether of art or literature, have been the 
delight of men of taste for more than 2,000 years. 

The system of classical education 50 years ago might well keep up 
the prejudice against Gothic architecture; but that is now in a great ; 
measure done away, and the evil of architectural precedents is as со роси eur ba maail mt teny te genesi exuberance a 
great as ever, and influences Gothic quite as much as Grecian. There fancy, if restrained by good taste, being only dangerous where it ob- 
must therefore be some other cause for the evil than that cited by H. S, tains the mastery over judgment. Beyond this, as materials, which 

Every ancient building is useful in the education of an architect, as | 276 the commoniproperty oi eoa body cut EM v orcond 
exhibiting what has been produced by the genius of our predecessors, with such variations only as indicate that while we assume the inanner 
and what method of proceeding circumstances have induced them tc | WE entirely saree ard ШЕ spirit, they us M ae s 
adopt. Grecian architecture affords specimens of carefully-studied useless. This, however, is the abuse, and should not discourage a 
and accurately-beautiful proportions ; the grandeur produced by sim- judicious use of them. 
plicity of plan and construction, and the careful treatment of detail: 


J. L. 
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DITTO TO H. 5. 


Sin —Of the “Hints on Architeetural Criticism,” 1 say nothing, they 
being to me as mysterious as Lord Burleigh's shake of his head, and 
no doubt equally significant, although few, I suspect, ean comprehend 
the writer's meaning and "attitude." But the paper of your Derby 
correspondent, H. 5., has afforded me very great satisfaction; for, as 
far as it goes, it is exceedingly sensible, and very much to the pur- 
pose. Without at all undervaluing the merits of classical arehitecture, 
without depreeiating it in itself, it is time for us to get rid of that 
extravagant pedantry and that bigoted reverence for it, which are for 
the most part no better than cant. And itis owing to this cant, by the 
bye, that the belief in the vast superiority of the ancient orders is “so 
uoiversal," such belief being adopted ready-made, without inquiry or 
investigation, and consisting of little more than “raptures learnt by 
rote.” 

Were it found that ancient architeeture accommodates itself per- 
fectly to, and is all-sufficient for, our purposes at the present day, there 
might be something like reason in depreeating any departure front its 
precedents. Such, however, is by no means the ease; on the con- 
trary, it inevitably becomes more or less changed in its eliaracter--in 
some instances, has been most of all metamorphosed by those who 
affeet the greatest veneration for it. It is, therefore, quite absurd to 
lay so much stress as is done on the mere copying by routine a few 
details, when, after all, the aggregate effeet—the ensemble—must be 
totally unlike that of the structures from whieh some of the individual 
parts are mechanically borrowed. Surely, if an architeet does not 
scruple to inorafe so largely as to introduce windows within por- 
ticos, or between Grecian eolumns,—if he does not consider features 
of that kind as at all foreign to elassical areliiteetare, or as derogatory 
from its so greatly-extolled simplicity and puritr,—it is most con- 
temptible affectation, or something still worse, to insist upon, and even 
make a merit of, strictly copying the mere conventional embellish- 
ments of the order itself that happensto be employed, and whieh is for 
the most part dragged in, sometimes with, but oftener without, any 
appearance of utility or propriety. In faet, sueh pretended veneration 
for the models of antiquity is seldom little better than a plausible 
excuse for not bestowing any study on, or attempting any originality 
in regard to the character of an order—even such modification as 
would render it more of a piece with the rest; whereas, as now 
treated, the elassieal order chiefly serves to show how very unclassieal 
the structure itself is. In faet, it is only eant on the one hand, and 
custom оп the other, which reconcile us to the practice of hashing-np 
Grecian architecture after the fashion we do, stiehing the columns 
borrowed from some antique example before a building full of win- 
dows, the latter being, perhaps, only so many holes in the wall. Exeept 
that custom is not in its favour, it would not be a whit more prepos- 
teraus to introduce pointed windows of rich design into an otherwise 
perfectly plain front, and pass it off as a specimen of the Gothic style. 

Under the plausible pretext of reverential respeet for the prece- 
dents of antiquity, its ultra admirers would limit us at the present day 
to "servile eopyism," although neeessarily imperfect in itself; and 
strenuously set their faces against, and deride, суеп beforehand, any 
attempt to origioate novelty in architectural detail. Most trium- 
phantly do they refer tu previous failures, although the last in fact 
prove nothing, exeept that those who made tlie unlucky experiments 
were in every respect unfitted for the task they assumed, since they 
plainly showed themselves to have no principle of taste in common 
withthat of the ancients. To enlarge upon the present system of the 
orders requires a taste wel! nourished by previous study of them, and 
not, as seems to be assumed, mere fanciful caprice and whim. Wither 
architecture is not а fine art at all, or it admits of originality and 
invention—guided, be it understood, by judgment and good taste. It 
most assuredly does not fullaw, that every one is capable of displaying 
those qualities; yet, though it may be advisable for the many to 
adhere with exactness to established precedents, as being by far their 
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safer course, that 15 по reason whatever why all without distinction 
should be interdicted from exercising their originality ; nor is it in 
aeeordanee with common sense, that na liberty of invention should be 
allowed, merely because, in aiming at originality, some have run into 
the most puerile and tasteless extravagances. Emaneipating himself 
from preeedent, Emlyn invented “a new order," and one so prepos- 
teronsly absurd and tasteless, that it has deservedly covered his name 
with ridicule. What then? sehinkel, also, emancipating himself from 
precedent, produced several novel designs for capitals, exhibiting the 
most refined and exquisite taste. “But,” exelaim the bigots, “we do 
not want new capitals or new orders; the old ones are quite sutlicient 
for our purpose; which is but a very sorry kind of argument in 
matters of art. They assure us, moreover, that it is impossible for us 
to improve upon the ancient orders, or to produce anything new that 
shall rival them. Yet this is but silly and evasive reasoning ; they 
might as well tell us that St. Paul's was intended as an improvement 
upon the Parthenon, and is consequently a decided failure. If origi- 
nality ean produce what is good in itself, it is not ta be condemned 
because it may happen to fall short of foregone excellence. 


Ditto. 


CANDIDUS’S ХОТЕ-ВООК. 
FASCICULUS XXXIV. 


* ] must have Шегі 
Withal, as large a charter as the w nds, 
" 5 
Ғо blow on whom 1 please. 


Е. We have had both Rejeeted Addresses, and Rejected Articles, 
and why not Rejected Designs? Were some productions of the latter 
kind published, they would assuredly be of service, either one way or 
other; either by reconeiling us to those whieh have been preferred to 
them, and carried into execution, or by showing what sort of taste ani 
judgment it is that generally decides in such matters. That the best 
design offered is invariably the one seleeted, is what people in general 
may suppose, it being according to common sense that such should be 
the ease; but it is what no one who is in the slightest degree conver- 
gant with such transactions will for a moment believe. We have «есп 
rejected designs, which have been in every respect greatly superior 
to the one that has been adopted, and which could have been exceuted 
for the same sum, if not even for less. Greatly, therefure, is it to be 
desired, that some **eontrasts" of the kind should be published, in 
order to let people see kow much better things they might have had 
than what they have now got, and what kind of wiseaeres they are 
whom they suffer to choose for them. In one point of view, such con- 
trasts would be amusing enough, yet in another they would be sadly 
mortifying; still, the very mortification itself might have salutary 
consequences, by teaching greater caution for the future, and making 
Competition Committees more careful and scrupulous, from the dread 
of ultimately committing themselves. 

П. Mr. Phomas Roseoe shows himself to be either the most men- 
daeious or most ignorant of writers, when he assures us that Burgos 
cathedral bears a striking resemblance to that of York. “Its steeples,” 
he says, “terminating in spires, and vast square. towers with cight 
pinnacles, correspond ссас іу with those of the English church ; and 
to complete the likeness, we have a lower octagonal building with 
eight pyramidal turrets, terminating іп needles, piercing a star-like 
ornament, which the reader will at once recognize as the counterpart 
of the Chapter-house at York." Mr. Roscoe's readers may, perhaps, 
be capable of swallowing anything; vet, doubtless, «ome even of them 
must have been startled—at least strangely puzzled and perplexed— 


G 
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on comparing that description with the accompanying views by 
Roberts, to which it was intended as explanatory; for if they know 
anything at all of the English cathedral, they must have wondered how 
any one can trace any sort of resemblance between the two edifices, or 
between their respective Chapter-houses. Whether Roscoe had 
unfortunately got hold of a print of York Cathedral at the time, 
supposing it to be the representation of that of Burgos, 1 know not; 
but nothing short of some strange mistake of the kind can account for 
his blnndering remarks. It is trne, both Burgos and York һауе two 
western towers, yet so also has St. Panl's; and therefore, at least as far as 
the facade is concerned, he might as well have compared it with that of 
the last-mentioned strncture. The exact similarity which Roscoe is 
lucky enough to be able to perceive between Burgos and York, is 
exacily like that which exists between а dog and a cat, both of them 
being animals with fonr legs and a tail ; and no donbt he would have 
pointed out that remarkable coincidence, had he heen writing a book 
of natural history. The west front of Burgos has two very rich spires 
of open-work tracery, and is otherwise of peculiar design, while York 
has nothing whatever of the kind. The centre compartment of the 
first shows no gable, but terminates іп a horizontal deep parapet of 
open arches, &c., with a canopied niche in its centre: the other, on 
the contrary, has an embattled gable or pediment, covered with tracery. 
At Burgos, this portion of the front is divided into two tiers of win- 
dows, viz. a large rose window below, and two arched ones above it ; 
whereas, at York it has a single large window, gabled and em- 
battled, and remarkable for the pattern of its tracery. In fact, there is 
no sort of resemblance between the two structures; since whatever 
they have in common constitutes also a decided difference. It may per- 
haps be some little excuse for Roscoe, that his Spanish excursion was 
merely an invention, and that he travelled no further than to the British 
Museum ; whereas, if he really did visit Burgos and the other places 
he mentions, he must have forgotten to take his eyes with him. 

Ш. A plague upon all description-mongers of the Roscoe, Ritchie, 
Gore, and Co. genus !—people who only blunder and bungle most dread- 
fully, when they attempt to speak of buildings, and who, to give them 
their due, shirk saying anything about them at all, if they can possibly 
avoid it, and find any other filling-up stuff, no matter what, so that it 
does but eke out the quantum of pages, which is all many publishers 
care for, or indeed, the “intelligent public” also. The letterpress to 
Pugiw’s Paris is a precious specimen of this sort of description; done, 
it would seem, by one of the publisher’s shopmen or porters. The 
blunders and proofs of ignorance are innumerable; and no wonder, 
when the writer does not even know the difference between a portico 
anda portal. Nevertheless he has shown some contrivance, in con- 
triving to give descriptions of plates, without saving a word relative 
to their subjects. Such is the case, for instance, in regard to the view 
of the staircase of the Chambre de Paris, where not the slightest in- 
formation of any kind is afforded—not even so much as a syllable. 

IV. Pedantry, І am happy to say, seems to be far less rife among 
the juniors of the profession, the rising generation of architects, than 
it has been among their predecessors. They seem to be imbued with 
more artist-like feeling, and willing to shake off the trammels of rules 
in themselves merely conventional, and little better than hindrances 
and obstacles, when allowed to interfere with esthetic principles. 
Probably Professor Hosking has contributed in no small degree towards 
this very desirable liberalism in architectural taste, by the remarks 
contained in his “Treatise,” and hy the courage he showed in ven- 
turing to impugn the authority of Vitruvius, whose writings may 
certainly now be dispensed with, or retained only for their philological 
value, since we have now become far better acquainted with ancient 
architecture from actual examples of it, and carefully-drawn delinea- 
tions of them, than it was possible to be at the time so much importance 
was attached to the work of Vitzuvius. The study of those examples has 
further tended to show how imperfectly Vitruvius understood his own 
art, and to what a plodding mechanical system he endeavoured to rednce 
it. Though he indulges ina great deal of idle pompous verbosity and 
twaddle,—pretty much as if he was an F.S.A.,—on no occasion does 
he make а single remark in the spirit of an artist, or say anything that 
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in the slightest degree amounts to criticism. Of principles he seems 
to have no idea; onthe contrary, he is deplorably dull himself, and 
his dullness appears to have been hereditary, and to have ever since 
infected the greater portion of writings upon architecture since his 
time. It is perhaps—or for “perhaps” I should be inclined to say 
it is “ undoubtedly "—to be regretted that his writings were ever dis- 
covered, since they have exerted a most unhappy influence on the art, 
checking it in the very bud, when it would else have expanded itself, 
if somewhat more slowly, with greater freedom and geniality. But 
for that unlucky discovery, architecture would probably never have 
fallen into the hands of order-mongers, but have been left to develop 
its powers without artificial restraint, as was the case with the Gothic 
style. 


ROBERT STEPHENSON’S NEW LOCOMOTIVE. 


Wits the progress of the locomotive engine, it has, like other 
machines of extensive use, attained that period when its economy 
becomes of the greatest importance. Influenced by such consider- 
ations, Mr. Robert Stephenson has directed his attention to a less 
consumption of fuel, and to effecting a more simple arrangement of 
the machinery, both of which points have been well managed in his 
new engine now running on the York and North Midland Railway. 

Economy in the consumption of fuel has been obtained, by adding 
considerably to the length of the tubes, without increasing the distance 
between the front and back axles of the engine; consequently the 
space occupied by the engine upon the bearing is precisely the 
same, therefore no alterations are requisite in the turn-plates, or other 
arrangements made for the accommodation of the ordinary locomotive. 
The machinery is simplified by placing the axles of all the wheels 
under the cylindrical porticn of the boiler, the axle of the front wheels 
being placed close to the smoke box, and the axles of the hind wheels 
close to the foremost end of the fire Бох, instead of the back part. 
This arrangement allows the axle of the driving wheels to be placed 
in the centre of the other two axles, or at such intermediate distance 
as may be found the most suitable for the moving parts. 

The alteration in the construction of the boiler and tubing gives a 
heating surface of 500 snperficial feet, whereas in the ordinary engine 
it rarely exceeds 450 feet, being for the new plan a superiority of 
fully 850 feet. Such is the effect produced by this addition, that the 
temperature of the air escaping in the chimney scarcely exceeds the 
temperature of the water in the boiler; a circumstance which has a 
farther beneficial effect beyond the economy of fuel, for it has been 
found, by increasing the extent of heating surface, and employing 
usefully the whole of the heat generated in the fire, that a less violent 
draught of air is required; the consequence is that very few hot 
ashes are thrown out of the chimney; this peculiarity is quite 
remarkable in the engine now running. A few days since, a journey 
of 90 miles was performed by this engine, during which no ashes were 
thrown out of the top of the chimney, and at the same time the accu- 
mulation in the smoke box was very trifling, not exceeding a fourth of 
the usual quantity. As the tendency to eject ashes from the chimney 
is dependent upon the speed, it is necessary to state, that the speed 
was never below 20 miles per hour, generally exceeded 30, and for 
several miles a speed of 45 miles per hour was uniformly attained, 
with five loaded coaches. 

The consumption of fuel during the above experiment was 19-2 Ib, 
per mile, with a load of 5 coaches over half the distance (45 miles), 
and 5 coaches over the remaining half. This consumption includes 
the whole of the fuel used in lighting the fire and raising the steam. 

We may truly say, that we have never witnessed an instance where 
speed and economy were combined to tlie same extent; indeed, under 
no circumstances lave we heard of the consumption of fuel being re- 


duced to solow a figure. It must, however, be borne in mind, that this 
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result is from a single experiment, and that we must not be deluded 
by isolated trials; but we are glad to hear that on the line where the 
engine is now working, the Company have ordered an accurate record 
of the performance, and quantitv of fuel consumed during each trip, 
which we hope will be made public. 

Mr. Stephenson has introduced tubes of wrought iron, instead of 
brass or copper, in order that the increased heating surface might be 
obtained without a corresponding augmentation in the price of the 
engine. This he has not adopted without making several experi- 
ments. During the last twelve months, he has had several boilers 
working under his own eye with iron tubes, for the special purpose of 
determining how far he could recommend them for general adoption. 
The result has been all that he could desire; and it is owing in some 
degree to this, that he has introduced them with greater confidence. 

Having now described the modification in the boiler, we shall pro- 
ceed to point out Mr.:Stephenson's alterations iu the mechanical 
arrangement. In the ordinary engines, the mechanism for workiog 
the slide valves is very liable to derangement, and considerable wear 
aud tear. This part ef the engine he has so fur simplilied, as to 
require only a simple connexion between the eccentrics and slide 
valves, thus doing away with a considerable number of moving parts, 
which have hitherto given rise to more casualties than any other part 
of the ordinary engine. ‘This is attained, by placing the slide valves 
vertically on the sides of the cylinders, instead of on the top, as here- 
tofore, so that the direction of the sliding motion of the valves, and the 
central line of the valve rods, will intersect the central line of the main 
axle, at the point where the eccentric is placed. In this case, the 
eccentric rods are connected immediately to the prolongation of the 
valve rods, without the usual intermediate levers and weigh bars; 
besides the slide valves of both cylinders are placed in one steam 
chest, between the cylinders. 

Another improvement is that effected iu the working of the feed 
pumps: it consists in connecting the pump rods to the eecentrics 
used for reversing the engine. By this arrangement, the velocity of 
the moving part of the pump is greatly diminished, by which is secured 
greater regularity of action. In addition to what we have already 
lescribed, there are several minor alterations, which we cannot fully 
explain without giving detailed and elaborate drawings. 

The following are the principal dimensions of the engine now 
working on the York and North Midland Railway :— 


Diameter of cylinder . 4 5 š Я 5 14 inches. 
Length of stroke . 5 а 5 a Я f 20 
Diameter of driving wheels . o a 5 А 55 feet. 
Ditto of small ditto — . А 5 : д қ 8 

There are 150 tubes, giving a heating surface of — 765 


Copper fire box, with a heating surface of . с 30 


— 


Total heating surface 795 feet. 
Length of boiler, including fire and smoke boxes . 17 feet. 
Veight of the engine in working order 5 с 15 tons. 


ON THE ORIGIN AND IISTORY OF THE OBLIQUE ARCH 
WITH SPIRAL JOINTS, AND THE VARIOUS SUBSTITUTES 
FOR IT. 


Ма. Eviton—The interest taken by you in this subject is fully 
evinced by your inserting in your journal of 1910 several papers by 
the fullowing authors: Edward Parry, C.E., Edinburgh; B. H. B., 
Ediuburgh ; С. W. Buck, W. H. Barlow, Peter Nicholson; nnd ір 
1841 by W. Н. Barlow, Peter Nicholson, and G. W., York; 1 there- 
fore trust you wil! find me a comer, being an original subscriber to 
your very valuable journal, for some observations on the same 
‘subject. 

The fellowing are the writers on the oblique arch in the order of 
time :— 
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Rees’ Cyclopadia, title, Obliqie Arch, by William Chapman, 
Ес; Encyclopædia Britannica, Оп the Oblique Arch, by Thomas 
Tredgold; Treatise on Masonry and Stone-cutting, 1525, by Peter 
Nicholson; Paper reatl before Literary, Scientific, and Mechanical 
Institution of Newcastle, June, 1433, James Losh, Esq., Recorder of 
Newcastle, in the Chair, On the Origin and Progress of Architecture, 
and of the Arch in particular, and especially to shuw that W. Chapman 
was the inventor of the Oblique Arch—by Henry Glynn, Newcastle; 
London and Edinburgh Philosophical Journal, a paper on the con- 
struction of Skew Arches, by Charles Fox, April, 1535; ditto, March, 
1537 ; London and Edinburgh Philosophical Journal, A Letter from 
Henry Welch, Newcastle, to Peter Nicholsen, March, 15927; Society 
of Arts, Edinburgh, A Paper by Edward Sang, C.E., on Oblique 
Arches, read Хоу. Dee., 1535, Jan. 1535, and May, 1535 ; Treatise on 
the construetion of Oblique Arches, by James Hart, Masou, Weale, 
1537; Essay on Oblique Bridges, by George Watson Buck, July, 
1539; Treatise on the Oblique Arch, by Peter Nicholson, published 
in parts, part I published Jan., and part 2 in May, 1539. 

The following are the facts, as brcuglit forward in the paper of 
Henry Glynn, claiming the honour of the invention for Mr. W. Chap- 
man. In the article in Rees’ Сусіорт іи, Mr. Chapman says “It 
occurred to him” that each course of tou virs should be rectangular 
to the face of the arch, and their beds spiril, and their soffits curved. 
in that direction, and twisted in their sommering, and that the head 
of each roussoir in the acute angle of the bridge would make an 
obtuse angle with its soffit decreasing towards the brim, whence it 
becomes acute, aud increasing as it approaches the other abutment. 
The beds of tlie cousgofrs are also twisted, and under equal widths of 
bed, the space between the intrado and extrado are increased upon 
the face, as the haunches are approached (in the proportion as the 
secant of their angle of deviation from a rectangle, witha line drawn 
between each extremity of their soflit). The joint at the centre of the 
arch is only rectangular from the face, the others diverging towards 
the obtuse abutment, and increasing as the baunclies are approached, 
and converging towards the obtuse abutment. The development of 
the face line of arch convex where acute with abutment, and concave 
with the obtuse abutment. ‘This curve he calls Polygonic, and the 
convexity will depend upon the versed sine of the arch, and that the 
ferm of arch to be preferred isthe lat segment; that the head of each 
roussoir on the acute angle makes an obtuse angle with its soffit, 
decreasing as the crown is approached, thenceforward becoming 
acute, and increasing as they approach the obtuse abutment. Finlay 
Bridge near the town of Naas, over the Kildare C.mal, a branch from 
the Grand Canal, was erected by hiin in the year 1787, on the above 
principles. It is 92 feet span, with a rise of 54 feet, and the obliquity 
is 51°, or its supplement 39°. Мг. Chapman says “ ѕіпее the above 
period the plan in a few instances has been followed; the same idea 
may have occurred to others, although he never heard of it” Mr. (С 
was а native of Whitby, Yorkshire, and practised extensively as an 
engineer in Ireland, and died at Neweastle-on-Tyne, 1592. He was Ж 
member of the Royat Irish Academy, and of the Institute of Civil 
Engineers, London. In the works of the writers on this subject since 
Chapman's time, no new prineiple has been developed, but only more 
improved modes of working the arch stones; and none of the writers 
notice Chapman, except Peter Nieliolson, who tamely says, “ He 
seems entitled to the honour of originating the idea of oblique bridges 
in their present form, but he does not appear to have laid down any 
sound principle by which it might be done ;" and even this brief 
notice is suppressed in the second edition, and in many copies of the 
first of Peter Nicholson’s work. 

Previous to Chapman's bridge, all bridges of this description had 
been bnilt with the roussoirs laid parallel with the abutments, and 
their ends bevilled off in the direction of the roadway, and had been 
carried by this means to an obliquity of 15° from a right angle ; and for 
others, Where the obliquity was greater, the arch was turned square, 
and the parapets curved in the direction of the roadway, leaving 
alternate triangles outside them. 

The following bridges have been built on Chapman's principle :— 

G2 
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t on the High Peak Railway, 1522 
Eugiueer. 

Lon the Stockton and Darlington ditto, 1525. John Dixon, Engineer. 

1 оп the Great North Road, three miles north of Newcastle, on the 
road to Morpeth. 

15 on the Liverpool and Manchester Railway, 1530, of the following 


spans—14 ft, 154 ft, 3I ft, 26 ft, two 38 ft, 47 ft, 325 ft, 34° ft, 


33 ft, three 30 ft, 54 ft, and one of two arches, 65 ft. span each. 
The one 54 ft. span is built at an angle of 552, or its complement, 34°, 
at Rainhill, and wholly of ashlar. George Stephenson, Engineer. 

1 on Hartlepool Railway, at Castle Eden, 1831. 

Several on the York and N. Midland; 1 over the river Aire, 654 it. 
span, at an angle of 60" ; I over the Calder, of three arches, 50 ft. span, 
at an angle of 75°; the arches are brick. 

9 Newcastle and North Shields, of small spans, 15 ft. each, 1539. 
Robert Nicholson, Engineer. 

Great North of England Railway, bridge over the Tees at Cross, 
1830; fonr arches of 60 ft. span, being segments with a versed sine of 
14$ ft, bnilt at an angle of 50°. The height of the bridge is nearly 
70 ft. from the water, and measured from out to out of parapet, in the 
square, is 23 ft. 9 in., whilst, measured in the direction of the abutment, 
the length is 373 feet; 19 courses of the arch stones spring from an 
abutment, and 44 are independent of either, (each stone is 134 in, 
broad on the soffit, 193 in. long, and 25 ft. in depth,) making a mass of 
stone in each arch, without including the haunches or parapets, of 
300 tons weight, suspended in mid air, capable of bearing as many 
ions more passing over it, at the rate of 30 miles per hour. Truly 
ihis isa work of which modern science may be proud. This mag- 
nificent work was designed, and superintended during its execution, 
by Mr. Henrv Welch, the survevor of bridges for the county of Nor- 
tiumberland. 

On the Brandling Junction Railway, 1 bridge 3> $ ft. span, with a 
versed sine of 6 ft., segmental at an angle of 76°, 1530. John Benj. 
Green, Architect, Newcastle. 

lon Midland Counties Railway, near Sawley, 90 ft. span, built 
wholly of ashlar, at an angle of 15". Thomas Jackson Woodhouse, 
Engineer. 

The extraordinary expense in executing the oblique arches, coupled 
with the risk of insecurity when carried to any large extent, has 
induced engineers to find some other material than stone, and the 
following plans have been adopted. In the year 1827, Mr. Leather, of 
Leeds, constructed a bridge at Monk Bridge, near Leeds, and another 
in 1833, at Hunslet, near Leeds, both of cast iron, on an ingenious and 
novel plan, viz. two arches of cast iron, with the roadway suspended 
below. This principle has been adopted on the London and Birming- 
ham Railway, and the North Midland at Derby. Wooden arches on 
ihe laminar principle have been similarly used by J. B. Green, of 
Newcastle, and framing on the Schaffhausen plan, by Mr. Blackmore, 
engineer to the Carlisle Railway. Cast iron arches and girders have 
becn extensively used, by building the abutments askew, and placing 
the girders in the direction of the intended roadway. There is one of 
cast iron, of 47 ft. span, over the Uppingham Road, on the Midland 
Counties Railway, Thomas J. Woodhouse, Engineer; one on girders, 
37 ft. span, over the Paddington and Grand Junction Canal, on the 
Great Western Railway, І. К. Brunel, Engineer; on the Manchester 
and Birmingham Railway, over the Fairfield street, Manchester, G. 
W. Buck, Engineer; a cast iron arch, of 1281 ft. span, at an angle of 
959. The abutment is inthe line of the street, and the arches placed 
in the line of the railway, 6 ft. apart, and the stone abutment above 
the springing line, set back square, with the end of each arch or rib so 
as to form its abutment on the principle of a common square bridge. 

On the Midland Counties Railway, where the Loughborough and 
Stamford road is carried over the railway, Mr. Woodhouse has erected 
a bridge wholly of brich work, on the principle of the iron bridge of 
Mr. Buck. The ribs of brickwork, if we may use the term, are 
elliptic, 424 ft. span, with a versed sine of 11 ft, and are 4 ft. in 
breadth, measured on the square. The soifit of the arches, or ribs of 
brick are level or flush, in the direction of the centre of the railway, 


Thomas Jackson Woodhouse, 
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ut are not so in any о ег direction, dipping below each other in 

succession, and increasing gradually as the abutments are approached, 
being greatest at the obtuse end of the abutment. The above isa 
unique specimen, being the only one ever erected, and is tbe bold 
invention of Mr. Woodhouse, and was erected in 1539-40. 

Itrust that, as the origin of the arch in architecture, as also the 
time of the introduction of the pointed arch, are both lost in the annals 
of time, it will be a suficient ground for your republishing, at full 
length, the article of Chapman in Rees’ Cyclopedia, that the time of 
the introduction of the oblique arch may be more fully known, and the 
real inventor have his due meed of praise. This is certainly due to 
the memory of Chapman, and I trust, from the principles developed 
in the paper of Henry Glynn, as first promulgated by Chapman, will 
justify me in coming to the brief conclusion, in respect to the other 
writers on the subject, that they have developed no new principle, but 
only improved the mode of working the stones, and perhaps mystified 
the subject wi: h unnecessary technicalities. 

Tam, Sir, 
Your’s obediently, 
Ouver Twist. 


St. Алта, 
Nencastle-upon- Tyne. 


MR. CHARLES WYE WILLIAMS AND HIS BOILER 
PROJECTS. 


CONSIDERABLE attention has been lately excited by the disquisitions 
of Mr. Charles Wye Williams, respecting two alleged inventions of his, 
one of which has for its object the prevention of smoke, and the other the 
increase of the evaporative rate of boilers, by stadding them over witli 
spikes, “like quills upon the fretful porcupine.” In the belief that 
an analysis of these projects will be acceptable to our readers, and 
may possibly be beneficial to this gentleman himself, we are induced 
to offer a few observations respecting them. 

Let us first anatomize the spike boiler plan. The following account 
of this notable invention we extract from the 950th number of the 
Mechanic’s Magazine :— 

“ When the gases which are the products of combustion (and which 
contain all the heat arising from such combnstion) pass along through 
the flues impinging against the surface of their metallic plates, the 
heat is conducted in a direction at right angles to these surfaces, to 
the water in the boiler. This then may be called ¢vansverse conduction, 
as the heat passes transversely through those plates. But if we heat 
one end of a rod of iron, we find a very large conducting power is 
brought into action, by reason of the heat passing longitudinally along 
its fibres, and with great rapidity. This may, therefore, be called 
longitudinal conduction, in contradistinction to the former /ranseerse 
conduction, Now this is the power, or modification of the power, of 
metallic conduction, which it is proposed shall be rendered available, 
and the application of which is at once so practicable and effective. 

“ Independently of the conducting power which a metallic pin of 
any size may have, it is manifest that it possesses an absorbing or 
receiving power, in proportion to its length as well as its diameter, 
and this it is which gives it an available applicability iu the flues of 
boilers. Suppose an iron or copper pin, of half an inch in diameter, 
inserted into a metallic plate, and projecting 3 inches beyond its sur- 
face. In that case, a portion of snch surface plate, equal to a circle 
of but half an inch in diameter, is occupied, while the pin itself presents 
a heat-receiving surface equal to 4$ inches, or as 9 to 1. If this pro- 
jection be presented to the stream of heated gaseous matter in the 
flue, we obtain an effective heat-receiving surface, nine times greater 
than the area of the plate which the pin occupies. In other words, 
the half-inch circular portion of the flue plate which such pin has dis- 
placed is thus made to possess the faculty of transmitting as much 
heat as is received and absorbed by nine half inches superficial.” 

Well; if this be not carrying absurdity to an imperial рИеВ, we 
really do not know what is. Were the evidence of the existence of 


the scheme less unequivocal, we should be disposed to regard the 
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whole affair as a hoax, for we are at a loss to conceive how any man, 
woman, or child, could have seriously propounded such a project. But 
there can be no mistake in the matter. “Тһе half-inch cireular portion 
of the flue plate which such pin has displaced is thus made to possess 
the faculty of transmitting as much heat as is received and absorbed 
by nine half inches superticial,” by which we understand, that the pin 
has the effect of transmitting to the water nine times as much heat as 
the half-inch disc it displaces. We care not, however, whether this 
is or is not the precise proportion of alleged beneficial efect. It is 
plain, that some increased evaporative efficacy is attributed to the 
use of the pins, otherwise they would not be used ; and our reasoning, 
by a mere numerical adaptation, will be found equally conclusive: 
whether the ratio of alleged benefit be 9 to 1, or 1,000 to 949. The 
| description of the plan given in the Mechanic's Magazine is, we have 
no doubt, autheotic. Mr. Williams is a frequent contributor to the 
| pages of that periodical, and the description of his plan which appears 
there, carries an internal evidence of having heen written by himself. 
We have said, that the object of the spikes fixed into the iron of the 
flues is to increase the evaporative power of the boiler. These spikes 
will of course speedily attain the temperature of those particular parts 
of the flue where they are inserted; and our philosopher informs us, 
that all the surface of these iron spikes exposed to the action of the 
hot air proceeding fiom the fire is efficient heating surface. If this 
be true, the rate of evaporation will be about the same, whether we 
employ a great number of short spikes, or a small number of long 
spikes, provided only that the quantity of spike surface be the same 
in both cases; and a single spike will be as ellicacious as any given 
| number of spikes, provided it have а commensurate surface. It is 
manifest, too, that siuce a given quantity of spike surface is by hypo- 
thesis of equal, or nearly equal etliciency to the same quantity of 
ordinary flue surface, an excellent boiler may be constructed with- 
out any flue surface at all, the conduction of heat to the water being 
accomplished exclusively by the agency of spikes, or by the agency 
of a single spike. All that is necessary to realize this idea, is to 
subject sundry connected coils of rod iron to the heat of the furnace ; 
care being taken that the one end of these connected coils is immerged 
in some convenient vessel of water. The faculty which these coils 
possess of receiving and transmitting heat in proportion to their sur- 
face, will enable them to convey the whole available heating ећсасу 
of the furnace into the water. The teat will very obligingly run 
through tlie coils, after the same fashion that lightning runs through a 
metallic conductor, and an abundance of steam will be generated at 
the ends of the coils immerged in the water, without any boiler at all. 
Such is the simple development of this inimitable project. But it is 
plain that the profundity of our philosopher prevents him from dis- 
cerning the difference between elevation of temperature and quantity 
of beat. We shail not insult any school boy, by reminding him, that, 
rapidity of conduction is celeris paribus simply proportional to the 
difference of temperature between the hotter and the colder body: 
now our philosopher says, that if a red-hot bar of iron ba cut into two 
unequal lengths, and, whilst maintained at a constant temperature, the 
end of each segment of the bar be applied respectively to pans con- 
taining water, tlie end of the larger seginent will in the same time 
eommunieate more heat to the water than the end of the smaller seg- 
ment. But to do this, the larger segment must be hotter than the 
smaller segment, while by hypothesis its temperature is the same; 
therefore the two bars are of equal and unequal temperatures at the 
same time, which is manifestly impossible. If a spike of three inches 
long inserted in a boiler transinit more heat to the water Шап a spike 
of one-eighth of an inch long of tlie same diameter and temperature, 
it will be necessary to diminish the temperature of the longer spike, 
to equalise the quantities of heat transmitted by the two. Of two 
spikes, then, of one-eighth of au inch in diameter, a certain inerease in 
the length of the one is equivalent to a certain increase in temperature 
of the other; and it might, therefure, on our philosopher's theory, be 
possible to generate steam, not only withont a boiler, but also witiout 
а бге. All that is necessary to attain this object is, to have plenty of 
long spikes; for, as increase in the length of a spike is by supposition, 
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equivalent to a certain increase of its temperature, a dozen long spikes 
of a low temperature must be equivalent to a dozea short spikes of a 
high temperature. Ап indefinitely long spike, therefore, cannot but 
communicate heat to water, whatever be its temperature, provided it 
be not at the point of absolute zero. According to the same doctrine, 
a pint of boiling water is only half as hot as a quart of boiling water ; 
and as to a spoonful—why a spoonful of boiling water cau only exist 
in the shape of ice. We should be sorry to deprive Mr. Charles Wye 
Williams of the credit of a project which involves such important and 
reasonable deductious. 

We can foresee, that to all we have said it will be very triumpbantly 
objected by our philosopher and his satellites, ** The accuracy of tlie 
doctrines you impugn has been demonstrated by experiment." We 
ery your mercy, gentlemen; that is certainly a poser: yet, though we 
cannot fail to be convinced by such an argument, we unhappily are not 
eonverted. We retain certain qualms aod conscientious scruples, 
which disenable us to embrace the creed of our philosopher; yet we 
cannot be insensible to his extraordinary toerits as an experimentalist, 
whereby he has obtained results such as no one else is able even to 
verify. Upon this part of the subject we refrain from enlarging, 
seeing that ze do not possess the power of manufacturing facts ad 
libitum. 

Some of this gentleman's partisans, who lappen to possess sense 
enough to see the absurdity of his spike-boiler theory, have offered 
another explanation. The hot air, in its passage through the flues, 
say they, quickly gives out the heat originally resident іо its upper 
stratum. The upper stratum of air is therefore comparatively cool, 
whilst the air in the central part of the flue is exceedingly hot. The 
spikes, they contend, by virtue of the impediment they offer to the 
passage of the hot air, create eddies within the flue, which mingle the 
two strata, and facilitate the absorption of the heat. But it is a fallacy 
to suppose that two strata of air, of great difference in temperature, 
can continue in juxtaposition, with the heavier stratum uppermost. 
And even were the case otherwise, the employment of spikes rivetted 
into the boiler is not essential, to produce the desired eifect. Any 
other equally impeding substances would be equally beneficial; and 
fire brick would answer just as well as iron or copper. The expla- 
nation fails; yet it has the merit—a negative one certainly—of being 
unattended with glaring inconsistency : and it manifests the extremely 
reputable desire on the part of this gentleman's attendants to moderate 
the wildness of his speculations, and to insanify him with a few grains 
of common sense. But it all will not do; madmen will sometimes elude 
or overpower their keepers, and perform their antics befure every 
passer-by: and this gentleman will write and will print, whatever 
may betide. [Ut would be hopeless to attempt the extinction of 
the cacotthes of a being that will rather stand in the pillory than 
remain unnoticed. 

Let us proceed to consider the smoke-preventive plan, Prom what 
we gather from this gentleman's book, and from circulars and adver- 
tisements, we conclude that his invention for the extinction of smoke 
is founded upon a principle differing entirely from that of all |те-сх- 
isting plans: that instead of endeavouring to barn smoke, as otliers 
have vainly attempted to do, he aims at precetiug the formation. of 
smoke, and that hence arises the unprecedented еЖсасу of his pli. 
The distinction is certainly an important one: and the chemical views 
which indicate the superiority of the smoke-preventive principie are 
indisputably correct, as will be apparent from the following remarks :— 

“The combustion of smoke, as an obvious means of economizing 
fuel, has been frequently tried, and the attempt as frequently relin- 
quished. The great waste resulting from smoke, the product of 
imperfect combustion, which must be estimated not merely in tie 
proportion of its unconsumed carbon, but also in regar! to the heat 
which becomes latent in its formation, and is dissipated with it in the 
atmosphere; and the many inconveniences which are consequent on 
its production, are such as to render at expedient that all schemes pro- 
fessing considerab'e economy in fuel should make the removal of these 
defects their starting point. Many plars have therefore been devised, 
and some of them of considerable ingenuity, for burning that smoke 
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which in ordinary furnaces coal must of necessity produce, and some 
of these perhaps would have been completely successful, except for the 
radical defeet they had all to contend against, originating in the 
chemical composition of smoke, which, once formed, can never be 
completely consumed without the admission of so much air as will by 
its cooling agency more than compensate for whatever heat the com- 
bustion of the smoke occasions, Smoke may therefore be regarded 
as a mixture of combustible and incombustible gases, in such propor- 
tions as to prevent the combustion of the mixture with practical 
economy ; the incombustible portion being chiefly composed of nitro- 
gen and carbonic acid, which prevent the combustion of smoke, on the 
same principle that water shaken up with it prevents the inflamma- 
tion of oil. Hence the attempt should be, not to buru that which is in 
its nature incombustible, but to ignite the gases extrivated from the 
coal immediately on their evolution, and without affording them the 
opportunity of becoming commingled with the uninflammable products 
of combustion."« lu other words, it is gas, not smoke, that should be 
attempted to be burned; and this it is that this gentleman professes 
todo. The distinct enunciation of the smoke-preventive principle, 
as being susceptible of practical application, and as pregnant with the 
most important effects, is one thing; the contrivance of the means 
proper for the successful application of this principle, is another 
thing: and we are quite willing to render to this gentleman whatever 
honour appears to be due to him, for a priority in either of these 
achievements. 

Allsmoke-burning projects operate upon the principle of admitting an 
excess of air into the furnace or flue, aud this principle is attended 
with two insuperable and fatal objections. First, the refrigerating 
effect of the great excess of air itis necessary to admit to a mixture 
of combustible and incombustible gases, to accomplish the indispen- 
sable condition of combustion—proximity of the atoms to be combined; 
and second, the impracticability of apportioring the admission of air 
to the ever-changing quantity of smoke evolved from an ordinary fur- 
nace. Smoke-burning furnaces, therefore, although they have in some 
well-authenticated instances succeeded in accomplishing a saving of 
from 12 to 14 per cent., with the attention accorded to novel and 
experimental projects, have in the aggregate of ordinary working 
invariably been productive of a diminished efiiciency, or an increased 
consumption. Though again and again revived, the project of smoke- 
burning has as often expired of perfect inanition. Yet each successive 
projector has had some modification to propose, which it was alleged 
would render success inevitable. Thus, one having admitted the air 
through a round or square hole, and having failed in realizing a satis- 
factory result, another has attributed the failure to the indiscretion of 
not having admitted the air through a slit, and has based his proceed- 
ings upon that discovery. One has worked with the assistance of an 
air valve, and another without that assistance. One has transmitted 
the air to the smoke through orifices in the sides of the furnace im- 
mediately above the bars of the grate; another through a hollow 
bridge, and a third through pipes which carry the air into the flues; 
the efflux of the air being in some cases through one hole, іп other 
cases through many holes. But it is plain, that all such modifications 
as these leave the real difficulties of the case untouched; inasmuch as 
there remains the same necessity to admit a. great excess of air, to 
accomplish anything like complete combustion, and the same imprac- 
ticability of adjusting the quantity of influent air to the variable con- 
ditions of the fire. These difficulties are not inseparable from the 
smoke-preventive system; aud we were therefore warranted in 
expecting from Mr. Williams some contrivance from which they would 
be altogether excluded, and which might be regarded as au incarnation 
(so to speak) of the principles of smoke-prevention. But the partu- 
rient mountain las again brought forth a mouse. This learned 
philosopher, after vaponring about atoms, gases, and prevention, 
throughout the length and breadth of an octavo volume, presents us 
with—what? a veritable antique smoke-burning furnace. A smoke 
BURXING furnace? Yes, readers, ‘tis even so. You may well be 
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petrified at this most lame and impotent conclusion. Yet so itis. Our 
philosopher, after raising us to the tip-toe of expectation, by pro- 
mising to shew us, хот how smoke may be burned, but how coals may 
be burned without smoke, ruthlessly demolishes the fairy fabric our 
fancy had created, and congeals us into stone, by holding up a Medusa’s 
head, in the form of a smoke-burning furnace, of which the sole pecu- 
larity is, that the air enters by a greater number of lioles than usual. 
Whether of two smoke-burning projects the least exceptionable is 
that which admits the air at one hole, or that which admits the air at 
many holes, it wonld be irrelevant at present to inquire. Our own 
predilections are in favour of the latter method; though we are by no 
means prepared to maintain, that the admission of the air through a 
few judiciously disposed long and very uarrow slits might not be 
greatly preferable to both. At present, it is sufficient for us to show 
that this gentleman's furnace operates not upon the smoke-preventive, 
but upon the smoke-consumptive principle; that it isa mere smoke- 
burning furnace, attended with the objections we have already men- 
tioned as fatal to smoke-burning plans. 

To the proof then. At the back of the fire bridge of this gentle- 
man’s furnace the air is admitted through a number of minute orifices, 
and mingles with the zriform matter proceeding from the coal upon 
the bars of the grate. There are no means provided of regulating the 
quantity of air admitted through these minute orifices, other than pre- 
existing smoke furnaces possessed. The only question therefore to 
be decided is, whether the zriform matter proceeding from the coals 
on the bars of the grate is gas, or smoke. To determine this it is ne- 
cessary first to ascertain whether combustion does, or does not take 
place, in the furnace during the evolution or production of the said 
eriform matter. Our philosopher says that combustion does not take 
place, inasmuch as he has doors to his ash-pit which he shuts immedi- 
ately that the furnace has received a charge of fresh coals, and which 
he keeps shut until the gas is all expelled, If this be done any zri- 
form matter presented for combustion at the anterior air orifices, will 
certainly be not smoke but gas. If on the other hand combustion take 
place within the furnace during the carbonization of the coal, the 
eriform matter presented for combustion at the air orifices, will be 
not gas but smoke. The question therefore resolves itself into this 
Does or does not combustion take plaee in the fnmace during the car- 
bonizatiou of the coal? Now if combustion do not take place in the 
furnace during the carbonization of the coal, and as the volitilization 
of the unfixed parts of the coal requires a large amount of heat for its 
accomplishment, there must be some available source of heat other 
thau combustion from which the requisite quantity is supplied, our 
philosopher says that the red hot embers of the fire are this source of 
heat. But it is manifestly impossible for any body to give out half 
its heat to another body and remain as hot or nearly as hot itself, 
Besides the great quantity of heat which becomes latent when solids 
or liquids are transformed into gases, is left without any provision. A 
very simple computation would show—the weight, temperature and 
specific heat of the incandescent embers, and the weight, temperature 
and latent heat of the gases, (or what is equivalent—their weight, 
temperature, volume and specific heat) being given—that no practicas 
ble method of working this gentleman’s furnace, would render the 
embers on the grate an adequate distributor of the heat requisite to 
expel the gases resideut in the coals which constitute a charge of the 
furnace. But it would be preposterous to resort to Algebra to esta- 
blish a self-evident proposition, Every one knows that if green coals 
be thrown upon a fire, and at the same time air be excluded, the coal 
will not be carbonized, bnt the fire will go out: and even ina coke 
oven carbonization will remain unaccoinplished, unless air is admitted. 
If this efect he consequent upón the exclusion of air even where the 
process of carbonization is aided by the heat of a mass of incandescent 
brick work, how preposterous would it be to conclude that carboniza- 
tion can take place ina hermetically seated boiler furnace, where the 
process is impeded by the refrigeration of the water of the boiler! If 
then there is no combustion iu this gentleman’s furnace, and if at the 
same time gas is evolved, there remains no conceivable source of the 
heat absorbed during volatilization, except the act of volatilization it- 
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self; and to say that this is the source of the heat, is tantamount to 
saying that cold water is not merely able to raise itself into 
steam, but to leave a considerable surplus of heat after having 
done so. We have no alternative then but to coue'ude that combus- 
tion does go on in this gentleman’s furnace, if it be in action at all. If 
there is combustion, that combustion is either perfect, or imperfect: 
if perfect, there is no necessity for any appliance, either smoke con- 
sumptive or smoke preventive: if imperfect, it is not gas but smoke 
that is evolved, for the very definition of smoke is the product of im- 
perfect combustion. This furnace is therefore a smoke generating, 
and consequently a smoke burning furnace. Не may say otherwise. 
He may call it a patent Argand, or patent any-otlier-and, but a smoke 
burning furnace if ts, and we defy him and his legion of chemical pro- 
fessors to prove the contrary. 

Upon what ground then ean we be called upon to believe that this 
smoke burning project will be one whit more beneficial than other 
smoke burning projects, in all essential points identical with it? Anl 


what shall we say of those whe have lent themselves to the reputabe | 


endeavour of pufling off the paltry nostrum! Of such men as Mr. 
Brande and Dr. Ure, it is painful to be obliged to speak in any other 
terms Шап those of commendation and respect. Their names are 
household words: and we are distressed at anticipating the possibility 
of such names becoming epithets of contempt, instead of continuing to 
be expressions of reverence and admiration. We trust therefore that 
the attempt te elevate this ponderous gentleman, will be relinquished. 
The attempt exhibits much good nature, but very little good sense— 
and it mual be unsuccessful. А tortoise ean never be taught to fly by 
being hoisted into the air—and though a dunghill cock may by dint 
of extraordinary exertions wing a flight of 20 yards at the height of 
three feet above the surface of our planet, yet the achievement only 
serves to show that he is any thing but an eagle, and that his native 
mire is his most appropriate element. There is по real kindness in 
trying to raise this gentleman ont of his appropriate and very humble 
sphere; and is Mr. Brande so confident of the imperishable virtue of 
his laurels as to suppose that they have nothing to suffer from so ill 
judged nn attempt? Js Mr. Brande likely to enhance his own reputa- 
tion, or the value of his art, in the estimation of practical men by tell- 
ing them that the product of the destructive distillation of coal is 
rendered uninflimmable by mixing with the cold air in the chimney, 
and at the same time praising a project passessing to correct the evil 
by introducing a still larger quantity of cold air into the flues than is 
usual? Of Dr. Ure's attainments io every department of the philoso- 
phy of the arts there can be but one opinion; aud we shonld perhaps 
attach a value to his praise commensurate with our sense of his ability, 
had we the assurance that һе was a landed proprietor of ten thousand 
a year, whicli we regret to find is net the ease. It is really a reproach 
to this country that abilities like Dr. Ure’s should be wasted in the 
ignoble осепрайоп of compiling or revising specifications of patents, 
and furnishing encomiums to patentees; and we do trust that the 
award of some adequate place or pension to tliis distingnished philoso- 
pher, will speedily remove such a stigma from our land. As to Doctor 
Kane of the Apotliecaries Hall, Doctor Brett and Mr. Something a 
chemist of Leeds, we need only sav that we shall not condescend to 
notice such celebrated gentlemen, further than to assure them that 
they would find much more reputable oceupation behind their eounters 
dispensirg mercurial pills and doses of Glauber, than іп soliloquising 
about things of which they know nuthi g. They may save themselves 
the tronble of casting Aur perfume upon the violet. Engineers and 
boiler mikers know their business much too well to lack instruction 
froin a pick of effervescent chemists and druggists. 

Having shown that this gent!eman has failed in producing any con- 
trivance capable of giving practical efticicy to the smoke preventive 
principle, it. only remains that we shunld ascertain whether he is en- 
titled tu the merit (if it be any), of having heen the first to suggest 
that principle—tle first to distinetly enunciate the doctrine that the 
smoke preventive principle is practically applienble and peculiarly 
beneficial, The circumstance of having himself failed of making any 
practical application of this principle, does not deprive him of what- 
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ever honour may be attached to the distinction of having been the 
first to suggest it fur practical application in the furnaces of steam 
boilers. This point must be decided chiefly upon the evidence of 
dates, and as the inquiry is only of collateral interest, we must hurry 
over it as quickly as we can. 

The first edition of Mr. Williams's book on combustion was pub- 
lished in 1210, but posierio. to the essay entitled “Thoughts on Steam 
Locomotion,” published the same year, from whieh we have already 
given а quotation. This essay is anonymous, but is, we understand, 
ascribed to Mr. Bourne, and it contains a clear though a concise 
exposition of the principles and advantages of smoke-prevention. 
‘This gentleman's patent was, it is true, taken ont in 1539; but Mr. 
Bourne, we are informed, has a patent for the same thing, of the date 
1333, and a paper descriptive of this patent, written in 1-35, and now 
before us, describes the patent te be for the “prevention of smoke, 
and economisation of fuel." We have also before us а copy ofa letter 
written by Mr. Bourne in 1537, of the date September, which develops 
in the first pluce, the hopelessness of the endeavour to burn smoke ; 
and in the second, the benefit derivable from the smoke-prerentire 
principle, which із shewn to be practically available. “Smoke,” says 
this letter, “cannof be effectually burned; the object shonld therefore 
be to prevent its formation.” We have also before us reports by Dr. 
Lardner and Mr. Farer, of the date of January, 1-35, relative to Mr. 
Bourne's invention, and other papers and documents, which it is un- 
necessary to mention. Now, up to the end of 1537, Mr. Charles Wye 
Williams had dene nothing whatever in smoke-prevention. In 1533, 
even, he was oceupied, not with schemes for the prevention of smoke, 
but with projects for making resin and other artificial fuel— projects, 
of which the smoke-| reventive project was the immediate successor, 
—whilst we have cvidence which shows that Mr. Bourne’s experi- 
ments tentative and illustrative of the advantages of smoke-prevention, 
extend as far back as 1-94, years before this gentleman had turned 
his attention to the subject. 

So far we have only shown that Mr. Williams has no pretensions to 
that priority in the development of the superiority of the principle of 
smoke prevention claimed for him by some of his certificate-monger- 
ing encamiasts. Let us go a step further and inquire whether he is 
entitled to tlie merit of independent development or invention. He 
may, at the time he commenced his operations, haye been in perfect 
ignorance of all Mr. Bourne had previously said or done. Our readers 
will find little difficulty in concluding whether or not he was in igno- 
гапее, when we inform them that the letter whicl we have already 
mentioned as containing a complete development of the principles 
and advantages of smoke-prevention, Written in September, 1537, was 
addressed to Mr. Williams himseif, confidentially, at his invitation; 
and that it was shortly after the reception of this letter that Mr. 
Williains threw aside resin fuel, compressed peat, and a host of kin- 
dred projects, and commenced might and main upon his own account, 
оп the smoke-preventive plan. 


ON EXPLOSIONS OF STEAM BOILERS. 


IN another part of the Journal we have given the evidence taken 
before the coroner at an inquest held in consequence of the death of 
several individuals, occasioned by the bursting of a boiler at Messrs. 
Elce & Cottam’s manufactory at Manchester. We now have an op- 
portunity of giving the translation of a letter from Mr. Jobard, of 
Brussels, to the Baron Seguier, on the principal cause of the explosion 
of steam boilers, which may throw some new light on the cause of 
the accident. 

"When Ше water in а boiler becomes so low as to leave some part 
of the sides expesed to the direct action of the fire, those parts are 
raised to a red beat; tlie received opinion is, that the steam, coming 
in contact with the heated iron, is decomposed, and forins hydrogea 
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gas, but not to such a degree as to become explosive, because а con- 
siderable quantity of oxygen, or atmospheric air, which does not al- 
ready exist in the boiler, is required to render it so. И is, however, 
this very air, which, I consider, does really enter the boiler in con- 
siderable quantity, and is evidently supplied by the feed-pump itself, 
which, from some cause or other, although it continues at work, thus 
permits the water to lower in the boiler. In such case every stroke 
of the pump injects a certain portion of air into the boiler. There 
might also exist a slight crack, or a defect in the working barrel, or in 
the packing of the stuffing-box. These defects would cause the feed- 
pump to become a real air-pump, if any accident happened to the 
valves of the induction pipe, or if the water in the reservoir got below 
its proper level. There can be no doubt that these accidents do 
occur. 

“Let us now examine what takes place when atmospheric air is thus 
forced into the boiler. This air passes through the remainder of the 
water in the boiler, and occupies the space above the injection pipe, 
without being immediately mixed with the gas, which continues to be 
produced from the heated sides of the boiler, but so soon as the engine 
is set to work, a considerable ebullition is produced in the water, and 
a detonating mixture of air and gas is formed. So soon, therefore, as 
this explosive mixture comes in contact with the heated surface of 
the boiler, it inflames in the same manner as earburetted hydrogen 
gas does against the wire of a Davy's lamp when heated to a cherry 
red. 

“ There is also another means of accounting for the firing of the ex- 
plosive mixture, namely, by the electric spark which is formed every 
time that the steam is struck or forcibly pressed by the edges of the 
valve, as was shown in the experiments made by the Commission at 
the Museum, and as you yourself witnessed in those with the engineer 
Tassin. The experiments of Lavoisier show that if a valve be opened 
at the moment the explosive mixture is in contact with it, the slight- 
est electric spark is sufficient to cause an explosion. It might also 
happen that the dise of the valve produced the effect of the plate of 
the electrical apparatus, and caused the spark on being lifted from its 
seat. 

“This will account for the greater part of the explosions happening 
at the moment the engine is set to work, or the valve opened, as oc- 
curred on the 18th of November, 1841, at the manufactory of Messrs. 
Jobn Elce and Cottam, at Manchester. 

“There can be no longer any doubt as to the production of hydrogen 
gas in boilers where the water is deficient, since the dangerous expe- 
riment made by Mr. Goldsworthy Gurney, when he proved that the 
steam emitted from a boiler heated red hot (the feed pumps being 
stopped and the water suffered to get low), burnt like hydrogen gas : 
the only reason that this boiler did net explode must have been, that 
in this particular instance there was no atmospheric air mingled with 
the gas. 

“Tn support of this theory, several eases of explosion have come to 
my knowledge, among others, one that took place at Ghent in the 
year 1826, which puzzled all the believers in the efficacy of safety 
valves, as the man-hole was open, and there was no water in the 
boiler, or fire under it; yet it exploded, and caused great damage. 
This accident may be thus explained :— 

ч Тһе boiler had been emptied on the Saturday, in order to clean it 
on Sunday, leaving only a little water in it to wash it out. This boiler 
having heen emptied before the fire was completely extinguished, 
must have been heated in parts to a red heat, and thus the steam 
decomposed. The next morning, the workman, having taken off the 
man-hole lid, held his lamp, according to custom, within the boiler. 
The hydrogen gas, rendered explosive by the admission of atmos- 
pheric air, immediately exploded, and destroyed the boiler and work- 
shop, and killed the man. 

“ As the water cannot be thus decomposed in copper boilers, they 
are consequently not liable to explosion from the cause thus shown. 

“fn discovering this cause of accident, its remedy is evident; if the 
reservoir for the feed is placed above the pump, as is invariably done 
in Prussia, the introduction of air into the boiler becoming impossible, 
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This arrangement, enforced by law in Prussia, has caused explosions 
to be of rare occurrence. j 

“ Н my opinion on the cause of explosions be correct, and which it is 
desirable should be verified by official experiment, the regulations at 
present in use are worse than useless, safety valves become dangerous, 
and the fusible plates are of no avail. The chief attention ought to 
be bestowed on the supply of water in the boilers, and then the ex- 
plosion of boilers rivetted by machinery need not be feared, because 
the rivet holes become oval before giving way, and permit the steam 
and water to escape by the seams of the boiler. It is hoped this suc- 
cinct explanation will enable the proprietors of steam engines to take 
the necessary measures to avoid explosions. 


JOBARD.” 


ENGINES OF H. M. STEAM SHIP “VIRAGO,” OF 
THREE HUNDRED HORSE POWER. 


By BOULTON, Watt, AND Со. DESIGNED June 1841. 
( With an Engraving, Plate ІТ.) 


TusE engines are of the kind termed “ direct," and were designed 
to meet the views of the late Board of Admiralty, with reference to 
the saving of weight, space, and placing all the moving parts below 
the line of flotation, out of the reach of shot. 

They are of the collective power of 300 horses, cylinders 647 dia- 
meter and 5 feet stroke, the velocity of piston being fixed at 215 feet 
per minute, agreeably to the general rules of the late Mr. Watt. 

The Boilers are made to the full powcr of the engines, as it regards 
evaporating surface, and occupy 19. X 20ft. superficial, and in height 
they are 12 feet. 

The length of the engine room is 53ft. біп., and the coal hoxes are 
constructed so as to entirely protect the boiler and engines, and con- 
tain from 350 to 360 tons of coals, (at 48 cubic feet per ton). The 
space required by the engines is ISft. біп. athwart, and II feet fore 
and aft, that is, over the air pumps, which being placed in the centre 
of the vessel, occupy comparatively useless space,—for so large a 
power as 300 horses we believe this to be unprecedented. Tt will be 
observed that there are two condensers, air pumps, &c., so that either 
engine can be worked separately; in consequence of the compactness 
of the engines, the weight must be very much reduced in comparison 
with the beam engine. 


REFERENCE TO THE ENGRAVINGS. 
Similar letters refer to similar parts in each figure. 


Fig. l is a Front View of the Engines. 16.2, Plan. Vig. 3, Side View. 
Fig. 4, Horizontal Section of Air Pumps and Condensers, 


Fig. 5.—Trausverse Section through Condensers, 
Hot Water Cisterns, and Eduction Pipes. 


A, cylinder; D. piston rod ; 
C. connecting rod; D, guides 
for piston rod cross head; 
E, brass sliding valves; f, 
induction steam pipe; g, 
eduction pipe from lower 
PORE are | h, ditto from 
upper thoroughfare; X, open- 
ings into ecndensers from 
eduction pipes e and 4; L, 
condensers divided in the 
centre; M, hot water cis- 
tern; №, air pumps ; о, foot 
valves two to each air- 
pump; P, beam to work air 
ene feed and bilge pumps; 

› feel pumps; 5, bilge 
pumps ; T, waste pipes; U, 
bilge water pipes; v, halding 
down bolts: то, doors to 
condensers; X, keelson run- 
ning through condensers ; 
y, engine sleepers. 
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ON EGYPTIAN ARCHITECTURE. 


Ix commencing this subject it is requisite to premise, that we intend 
to limit the inquiry—except as far as collateral illustration may be 
requisite to throw a light on the subject—to the temples and palaces 
of Egypt. A glance at its domestic architecture, as far as our imper- 
fect knowledge in that particular extends, may be permitted. But 
the sacred cave and the pyramid belong to an anterior period of civi- 
lization; that which immediately fellowed its first stage—the period 
of cairns and ef rough stones, set up for memorials of events. The first 
cannot be comprised in the term architecture, the latter can. But dis- 
sertation on the pyramids and on the pyramidography of Egypt, would 
burden or complicate the subject, or cause it to deviate from the 
right track to its appropriate point of view. It would, it is true, fur- 
nish materials for a long and elaborate essay. Such an essay might 
not be uninteresting to the readers of the “Civil Engineer,’ nor out 
of place in its pages; especially after the curious and romantic discove- 
ries of Caviglia, the ardent inquiries conducted on the spot by Celonel 
Howard Vise, and the recent and elaborate publication of Mr. Perrin, 
the civil engineer, giving such minute details of the great pyramid's 
structure, both exterior and interior, that the most untravelled reader, 
in his arm-chair, inay form as correct an idea of the whole asteunding 
fabric, as the most adventurous traveller who has dived, by the aid of 
a frail cord, amidst Arab ejaculations, to the bottom of the well, or 
disturbed the long repose of the bats in the mirky and squalid recesses 
of the closet over the central room. But for the reasen we have as- 
signed, and with a view equally to commodious brevity and lucid 
order, we shall, as we premised, confine ourselves to the palacial and 
ecclesiastical architecture of Egypt. 

The character of the Grecian temple was grave and dignified 
beauty, while that of the lenian was voluptuous elegance. The 
Roman expressed the ambitious magnificence of the founders. The 
essentia! type of the Egvptian&emple was sublimity. The sacred 
edifices of ancient Egypt were impressed with the sublime charac- 
teristics of the universal deity to whom they were devoted. Great- 
ness of dimension was so contrived as to imitate infinity by uniformity 
ofsuccession. On the same principles of succession and uniformitv, 
the grand appearance of all the ancient Doric temples of Greece and 
Magna Gracia, which may be generally designated as ebleng forms 
with a range of uniform pillars on every side, will be easily accounted 
for. From the same cause, also, may be derived the grand effect of 
the aisles in many ef eur old cathedrals. The long avenues of 
sphynxes which preceded the approach to the Egyptian temples were 
constructed on the same theory ; long ranges of unhewn stones occupy 
the same position in forming the approach to the circular temples of 
the Druids. Denon, Belzeni, and Champollion describe, in vivid 
and forcible language, the eflect produced upon them by the sublime 
character of the Egyptian temples. Denon says that when the French 
army came in front of the temple of Tentyra, they were seized with 
a simultaneous feeling of admiration, and halting on the plain in front 
of the portico, demonstrated their wonder and delight by a general 
acclamation and clapping of the hands. Whence did this consummate 
perfection arise? The architect, in the secial scale, was ranked next 
to the Prince. The art aod the artist were studied and valued as 
they ought to be, in Egypt. Ап architect was, aecerding to the true 
definition of the terra, superinteodent of the works and workmen. He 
was the creative mind (nous) presiding over the mechanical producers 
of the greatest labours that human ingenuity and labour are capable 
of creating on the earth, 

Certainly the old architects cennected all the deepest mysteries and 
profoundest secrets of theology and science with the forms of archi- 
tecture, and with the lines, angles, and curves of masonry. Hence 
arose freemasenry. The Dyonyslacs who were privileged to build 
the sacred edifices of Asia Minor, and the theatres of initiation which 
were attached to the most celebrated, as they were at Memphis and 
Eleusis, were freemasons. Their first great lodge was possibly the 
Great pyramid; their dramatic mysteries, the origin of the modern 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


45 


drama, were founded on the judgment of the dead; their secret signs 
were confessedly derived from the geometrical theology and philo- 
sophy of the Egyptian masons, and were hauded down to the pro- 
fessors aod masters of the monastic architecture of the middle ages, 
An architect of this class was of necessity imbued with all the theo- 
logical and scientific knowledge of the sacred colleges. His works 
may be said to represent the various eras of civilization, and the sue- 
cessive steps of man's social and scientific progress. 

The eve of disciplined taste ean readily discern what the common 
observer cannot—four distinct periods in Egyptian architecture: first, 
the period of pyramids, cairns, rock-built forts, granaries, treasuries, 
and sculptured tablets or steles; second, the period of sculptured temples, 
which succeeded the former, whether troglodyte—i. е. sculptured from 
the face of the rock—er detached and isolated; third, the period of the 
rise, progress, and maturity of architectural iorms, which may be 
traced from Osirtesen to Sesostris; fourth, their decline and 
fall, which may be traced to that period till their total corruption 
under the Greeks and the Romans. With respect to the first. period, 
as connected with Egyptian architecture, very little can be said. It 
is to the temples aud palaces exhibiting architectural design that we 
shall confine ourselves. The period, hewever, exhibits a remarkable 
analogy, and seems to iodicate a particular fact in the history of the 
first colonization of nations. The architectural and sculptured forins 
of the first period resemble the sculptured forms preserved on the 
old temples and palaces of New Spain, ascribed by writers to the 
Tultecans, who preceded the Mexicans 609 years, or bythe native 
Indians te the Giants, or wandering Masons, a well known designation 
ef the expelled Cyclopean or Shepherd family. It is still шөге sio- 
gular, that the menuments on which these sculptures appear, or con- 
nected with them, resemble the unvarying characteristics of those 
which are called Cyclopean, and many may doubtless be ascribed to 
them witheut exaggeration. Some of the pyramids erected by them 
are larger in base than those of Egypt, and composed of equally per- 
manent materials; their rock-hewn Treasuries resemble in every 
respect the Cyclepean fabrie called the tomb of Atreus. Their 
fortifications resemble similar Cyclopean structures at Tyrias, and else- 
where; and their subterranean sepulchres are approached by similar 
descending galleries, and distributed iuto similar sepulchral rooms. 
Their palaces are characterised by galleries constructed with the well 
known Cyclopean arch, consisting of receding courses of stone in a 
triangular form; in une of these menuments, viz, the flower temple of 
Oaxata, appear individuals precisely like these called tlie Pomasata, 
conquered by[Sesostris, both in physiognomy, head-dress, and costume. 
Now were these the same people? were the Pomasata a branch of 
the Shepherd race? was there any affinity between them and the 
aberiginal American Indians? We do not affirm it, because tlie mode 
of reaching America, either aboriginally өг cotemporaneously with 
Sesostris, would still be unaccounted fer. But another remarkable 
fact should be added, which gives additional reasons for the inference, 
though it does not prove it. These men are red and beardless, ever 
the well-known characteristics of the American Indians. Were they 
then East Indians, as Champoliien supposes, and was America origi- 
nally peepled, as many learned men have argued, from the East In- 
dies, and from the adjacent Indian isles? М, then, the Tulteeans, or 
whatever nation built the monuments ascribed to them, came from the 
south of Asia, it is quite certain that the Asteks, or Mexicans, came 
from the north of Asia, and, conquering them, occupied their place; 
the passage across Behring's straits is no great geographical difficulty. 
With regard to the period, extending from Osirtesen to Sc- 
sostris, it is indicated by a gradual rise from primitive simplicity to 
magnificent and gigantic form; but there is scarcely any difference in 
the archetypal model of their temples and palaces, or in their sculp- 
tured ornaments, except that the first were more primitive, more 
limited and simple, while the last became successively ostentatious, 
complicated and magnificent. The second period was equally charac- 
terised by troglodyte, as detached temples and palaces. Тһе 
last period, in which the architecture of Egypt was corrupted by 
Roman and Grech innovation, requires lees comment, as it must be 
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obvious to the easual observer. The firse period is at once distinct 
and remarkable. The republican forms of government of the great 
pastoral community, as Aristotle proves in his history of all the 
first republics, clearly assignable to this extraordinary race, and 
generally embracing a community of goods, were disseminated through- 
out the world wherever their wanderings led. These people carried 
with them in their wanderings all the favourite forms of the pastoral 
or Cyclopean architecture—pyramids, gateways, triangular or gradu- 
ated arches without the key-stone, cellular cairns, unsculptured 
initiatory caverns, irregular courses of colossal masonry, cylindric 
columns, and rock-bui:t fortresses, which, wherever they are found, 
attest their presence. These were superseded in Egypt by the more 
magnificent forms, costly embellishments, and tasteful refinements of 
the inscribed temples and palaces of the eighteenth dynasty of 
monarchs who expelled them. The sublime and magnificent monu- 
ments erected by this ancient race of monarchs on the plain embraced 
by “ Hundred-gated Thebes,” attest to this day their taste, their am- 
pition, their wealth, and their power. They suggest ideas of the 
works of fabled enchanters rather thau of ordinary human beings. of 
that Thebes Homer wrote twenty-five centuries ago— 

Rd es ‘oud’ oga OnBas 
Агуоттіах оуб: тАвіата Sopots ev KTNUATA KETI, 
846 ekarogm Ao: eit, Sienxesia: 8” ау” екостоу 
Avepes e£otxveugt суу атто Kat охєтфі”. 


Yt was on that myriad-columned plain, beneath its gorgeous archways 
and gigantic colonnades, that Champollion, in the excited language of 
astonishment, exclaimed, “ These porticos must be the work of men 
100 feet in height! Imagination sinks abashed at the foot of the 140 
columns of the hypostrle hall of Karnac.”’ It was there that Belzoni, 
filled with the fervour of dreamy enthusiasm, which, as he says, raised 
him above the petty cares of mortality, pronounced his joyful Eureka, 
and exclaimed, “I have at least lived one day.” 

“Tt appeared to me,” he added, “like entering a city of giants, 
who, after a long conflict, were all destroyed, leaving the ruins of their 
various temples as the only proofs of their former existence." One 
brief passage will depict the architectural ambition of these great 
monarchs. Our well-known column called “ the Monument" has been 
deemed a wonder. The great hall of Karnac was supported by 140 
columns, most of the same diameter, and some of two-thirds the 
height of that “Monument.” The illustrations of Rossellini and 
Champollion prove that imagination itself has scarcely invested this 
line of potentates with attributes of too surprising a character. 

A few preliminary words on the domestic architecture of Egypt, 
may be expedient for the purpose of clearing the ground. One step 
Ted from the sacred cave (heron antrou) to the tomb, and one step 
from the tomb to the palace. The house of the dead was, probably, 
in all instances, as well as those of royal and illustrious personages, 
meant to be ashadow of the living. The tomb of Psammis, opened by 
Belzoni, or rather of Petamon, as we read the Phonetic characters of 
the royal inmate’s name, supplies no doubt a good image of the in- 
terior chambers, staircases, communications and accommodations of a 
royal palace, or of the hotel of a Theban Magnate. Of the house of 
the merchant and tradesman we have anextaut model. Among the 
most curious of the memorials of the new Egyptian Room, British 
Museum, is the model of an Egyptian dwelling in “ hundred-gated 
Thebes,” which was, as Homer calls her, the “ proud mistress” of the 
world. Itis on the left hand side in case К 2. It had probably been 
a child's doll honse, but the representation is not the less aecurate and 
curious on that account. It appears to be the dwelling of a corn- 
factor. The model is an oblong of 2 feet in length by 15 inches in 
width; the walls are 5 inches in height, and the door, which is near 
the angle of the side, is 4 inches in height by 2 in width, We see, 
in its simple construction, the model of all the private houses in the 
East up to the present time. It is the model, on a smaller scale, of 
Homer's palace of Ulysses, in Ithaca. It is the model of the old- 
fashioned inns in this country, which were originally constructed like 
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the caravanserais of the East. A high wall, without windows, con- 
ceals the mansion from the street. It is entered by a portal, which 
appears almost similar to the doorways let into similar dead walls in 
Cairo at the present day (as described by Captain Lane). The rude 
wooden bolt by which it is fastened, passing, when shut, nearly across 
the entire door, appears to be an improvement on that of Ulysses, who 
merely used a cord and a knot to fasten the royal bedchamber door. 
The door opens into an interior court, at the end of which are ware- 
houses of corn, the windows of which are closed by similar wooden 
bolts. A staircase ascends from the court to a gallery, which had two 
chambers above, one without, and the other with, a roof; the first 
probably being the sleeping, the latter the dwelling apartment of the 
mansion. 14 is probable that the defensive arms and valnables of the 
family were kept here, as they were in an analogous situation in the 
palace of Ulysses. In order to complete this sketch of the domestic 
architecture of Egypt, one example (the only one extant) of a royal or 
lordly mansion, intermediate between the merchant’s dwelling and the 
temple palace of the pontiff kings, exists in the Banquetting Palace or 
Pavilion (as itis called in the French great work * D'Ezypte") at 
Gournu. Jf hus two floors, the upper exhibiting the only iustance of 
windows in the Egyptian style, harmonizing with the sloping doors 
ways. The lintels of the windows are ornamented with the zigzag 
monldings, and the imposts are elegantly enriched with the globe and 
winged serpents. A balcony has been supported by caryatide heads 
of conquered people. The front elevation is handsomely crowned 
with a semicircularly crenated parapet. The whole, if restored, 
would make a striking front for a mansion or Regent-street shop. It 
has had two projecting wings, forming, with the corps de logis—(like 
Buckingham Palace and the Louvre)—a quadrangle which may have 
been completed by a palisade or propylon,—the origin of the triumphal 
arch. The interior decoration is light and graceful, unlike the usual 
severity of the Egyptian style. 

The ordinary model of Egyptian temples and palaces was grandly 
simple, but extremely monotonous. Nothing could be more uniform. 
Two obelisks first, and then two seated statues, sometimes two andro- 
sphynxes, usually preceded a gateway, permeating two turrets con- 
structed in the form of flat truncated pyramids. The gateway gave 
access into a quadrangle, the covered cloisters of which were usually 
supported by pilasters and caryatides. At the extremity of this 
quadrangle another gateway lead into a second cvulonnaded court; the 
gigantic face of the colonnade, facing the entrance, constituted the 
open portico of the temple. Sometimes the judgment hall, as at 
Luxore and Karnae, supported by larger and loftier columns than 
those of the portico, succeeded. Then followed the Pronaos, and six 
smaller chambers and Sekoi, as it might happen, all roofed and dark, 
sometimes supported by caryatide pillars and sometimes not, and 
uniformly terminating in a rectangular isolated small chamber, which 
was the “holy of holies,” and usually contained either the monolithic 
cage of the sacred animal worshipped within the temple, or the sculp- 
tured and seated forms of the three-fold divinity, which presided ove» 
the sacred edifice. 

This was the ordinary form of the principal temples, including the 
ecclesiastical palaces of the pontif kings. In the more ancient 
temples generally sculptured from rocks, as wellas those of districts 
which were more limited in expense, the gorgeous accessories to 
which we have referred, such as avenues of sphynxes, obelisks, statues, 
colonnaded courts, many pillared porticos, and Judgment halls, were 
retrenched, and the temple assumed the more primitive character of 
a double columned portico, and three rock-hewn chambers, the pro- 
naos, the naos, and the holy of holies. 

We shall find, as we examine the most ancient temples of Egypt, 
which stud the two rocky sides of the Nile with magnificent relics, 
from the southern confines of Nubia to the cataracts of Phile, that the 
general description we have given of the ecclesiastical monuments of 
Egypt, applies, with slight variations, through the whole series, to one 
prevailing and unvarying archetype. 

Thus the ground plan of the great palace of Luxore resembles, 
though far short of it in eolossal dimensions, the ground plan of the 


m 


1812. 


astonishing temple and palace of Karnac. It is clear, from history 
and extant relies, that the same analogy is assignable to the almost 
obliterated palace built by the celebrated Memnon. 

Let us glanee at the most authentie accounts of the modern ruins of 
the Memnonium, in order to carry out our example. The two seated 
and broken statues, both ascribed to Memnon, but one identified with 
his vocal statue by the inscriptions on the leg, now the most conspicu- 
ous objects оп the great plam of Thebes, preceded the gateway. 
They may have been preceded by an avenue of sphynxes, and sue- 
ceeded by obelisks. They are at a considerable distance from the 
first gateway, and front tlie Nile, but they are in perfect line with the 
entire direction of the remaining ruins. “Within the first court, close 
to the pyramidal gateway, isa large colossal statue," says Pococh, 
ü broken off about the middle of the trunk." The head of this statue 
was brought, after much labour, to England by Belzoni, and is now in 
the British Museum. Here it has obtained the name, though falla- 
laciously, of the younger Memnon. ‘In the second court," says the 
same author, continuing his description, “are the remains of two 
eolossal statues sitting, of black granite, the head of one of which is 
three feet five inches long." This second court of earyatide columns, 
a third court follows, in whicli are the remains of two seated colossi of 
black marhle, one of which is also in the British Museum. А fourth 
eourt succeeded, which із not characterised by any remarkable re- 
mairs. This court was probably, in its integral state, surrounded by 
a colonnade, as that portion of it which fronts the entranee, and which 
formed the portico, remains. The portico is primitively simple but 
sublimely impressive in its character. It consists of pillars of the 
oldest style of architecture, resembling those of Elephanta, in India, 
having large gourd-shaped capitals instead of cushions, which, in the 
latter case, appear compressed by the encumbent architrave. This 
leads into the pronaos, roofed and supported by gigantic columns, 
much luftier than the preceding, and having bell-shaped capitals. 
Another portico, with similar capitals and columns, follows, and most 
likely, like the preceding, formed one side of another quadrangular 
court, being the fifth, and at this the ruins end. It is probable that 
a considerable number of courts, porticos, sekor, may have occupied 
the intervening space between this part of the ruins and the exca- 
vated tombs of the kings. Judging from the line of direction whieh 
the series of ruins take, and from the analogy of the sepulchral 
Palace of Osymandes, this would seem to be the ease. Let us now 
see whether there be any probability in the supposition that Diodorus 
Siculus, in describing from Hecateus the sepulchral Palace of Ismendes, 
described іп fact the Memnonium. Norden and Pocock show them- 
selves to be decidedly against this opinion, by searching for the re- 
mains of the temple of Osymandes at Luxore, on the eastern bank of 
the Nile; for Diodorus Sieulus gives the account from Hecateus, after 
describing the other sepulehres of the Theban kings, which are noto- 
riously on the western bank, and not far from the Memnonium. It is 
true that they discover paintings in Luxore similar to those which 
Diodorns Siculus describes as being in the palace of Osymandes. But 
it ia not probable that the pictorial narrative of such exploits should 
be confined to one locality. Indeed, similar representations are found 
at Ipsambul. The real fact is, (and considering the vicinity of the 
royal tombs, it goes far to establish the identity of the Memnonium 
with the sepulebral palace of Osymandes,) that the very pictorial 
scu'ptures referred to by the historian, are seen at this day in the 
Memnonium. Тһе molern ruins, too, correspond with the description 
of Diodorus. First there are entrance courts, after passing the usual 
entrance gate between two towers (truncated pyramids). After this 
there was a colonnaded quadrangle, supported by “animals after the 
antique manner," says the historian, and as, indeed, is observable in the 
temples of India and Japan to this day. The roof of this quadrangle 
was “ spangled with stars on а sky-coloured ground,” as in “ Belzoni's 
tomb," asat Dendereh, and other extant palaces and temples. Another 
unadomed court followed. In this were three statues, all of one 
stone, erected by or for “ Memnon the Syenite.," One of these was 
the largest in Egypt, and was in a sitting posture. The first exceeded 
seven cubits in length. The other two, which were not so large, were 
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placed at his knees, one on the right, and the other on the left. This 
was the famous statue of Osymandes, on which the boastful inscrip» 
tion, ^I am Osymandes, Ring of Kings,” was written. This has been 
supposed to have been the vocal statue of Memnon, the word Ismene 
des meaning /o шіге e sound. That this, however, is not the broken 
column of the plain is quite clear. It is accompanied by another, and 
neither are so large as the une described. There can scarcely be a 
doubt, however, tit this is the statue described by Norden as broken 
in the middle, and lying in the entrance cf the second court of the 
Memnonium. The size precisely agrees. И wits 42 cubits or 63 feet 
high, and the foot deseribed as 7 cubits in length lies there at this 
day, and was seen successively by Belzoni, Capt. Light, Leigh and 
other travellers. It ean scarcely be doubted, therefore, that the sepul- 
eliral palace of Osymandes was the Memnonium. After this court 
there followed another eolonnaded quadrangle, “оѓ more note than the 
first." In this was pourtrayed all the King's wars against the Bac- 
trians.” Upon the first wall the King was represented storming the 
wall of a city surrounded by a river, and tiglting in the front of the 
battle against his enemies, with a lion by his sile, and making terrible 
slaughter." This battlepiece, perfectly concurring in every particular 
with the historian’s deseription, has been copied by Champollion. 
“On tlie second wall the King was represented leadiog his captives.” 
This was also copied by Champollion, “Тһе captives were engraved 
without hands, tu indicate their unmanly character.” This represen- 
tation is also given by Rossellini and by Champollion, the King being 
seated in a car, a pile of hands before him, and the captives (Bac- 
trians, probably, by their costume, with plaited locks, beards, and 
striped tunies open in front) waiting the operation of the executioner. 
“The third wall represented the King offering sacrifices and celebrat- 
ing his triumph.” This historical picture, in all its elaborate details, 
is copied by Rosellini and Champollion. The procf, therefore, may 
be regarded as euriously established, that the Memnonium was the 
sepulchra! palace of Osvmandes. “On the fourth wall, says the his- 
torian, two statues were placed sitting, each 27 cubits in length.” 
These are clearly the same as those deseribed ly Norden in the 
second court, that which follows the earyatide court. “Two sitting 
colossal statues of black granite, the head of one of them 3 feet 
5 inches long. 

“ Near to these," says Diodorus, “three passages led out of the 
colonnade into a hall supported bv pillars into à musical theatre. 
This agrees with the Covered Hall (the Hypostyle Hall at Karnae is 
built in the same manner) supported by columns which still remain, 
and which was faced on both sides by a colonnaded court, the pillars 
of which are lower, and of different capitals from those which support 
the hall. This appears te have been the judgment hall or court of the 
4U nomarchs or judges, where they held their sessions, and where 
the thirty days general assemblies of the people were also in 
all probability canvened. Norden, speaking of its decorations, says, 
that “they surpass in strength and beauty every thing he һай seen іп 
al fresco or mosaic work ;" und that “the gold, ultramarine, aud other 
colours employed had preserved their lustre unimpaired.” 

The chief variety in the forns of the columns has been deseribed. 
Were the five orders known to the Egyptian architects? The nega- 
tive must be admitted. Тһе Doric alonc can be claimed by the Egyp- 
tian architects, as borrowed by their Greek colonists and pnpils. 
Rosellini settles this point by exhibiting the Doric column and entabla- 
ture in the portico of the tomb (containing the tubleau of Joseph anil 
his brethren) at Beni Hassan. However, the clements of the capitals 
of the four remaining orders may be detected among the colonmules 
and porticos of the Egyptian temples. The germ of the lonian volute 
and capital (both derived from a female face and its ornaments) may 
be sven at Dendireh and Phila. 

It has been remarked that the pillars of the Mypostyle Hall at Kar- 
пас are Saxon in their waved ornament, bell-shaped capital, and sturdy 
cylindric shaft. Many of the capitals employed by the monastie аге 
chitects (see the multiform capitals in the “Temple Chureh,” by 
Robert Billings) are strikingly like the exuberant variety of graceful 
forms, derived frum trees, flowers, tendrils, or creeping plants adopted 
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by the architects of Egypt, and forming the first elements of ће Co- 
rinthian and composite orders. 

It is true that there is a deficiency in,the portico of Dorie columns 
at Beni Hassan. But if the metopes and triglyphs appertaining to 
the perfect Doric style be wanting, oval metopes (adopted as mys- 
terious emblems under the name of vesica piscis, by the monastic ar- 
chitects of the earliest Christian eras, alternating with triglyphs, 


are found on the entablatures of the most ancient rock-hewn temples 
of Nubia, also at Esueh; while Dendereh exhibits a more elaborate 
metope, alternating with pentaglyphs, 


which consists of a Sheckinah, or golden flood of light descending on 
an ark from between two cherubic serpents (the Urim and Thummim), 
whose wings are stretched over the ark. 

The ground plan of the temples supplies curious matter for remark. 
As our architects adopt the Christian cross +, so the architects of 


Egypt adopted the Tau 


or three limbed cross of Hermes, indication of future life. This 
ground plan may be traced equally in the palace, the temple detached 
or troglodyte, and the tomb. The ground plan of the tombs of Lyco- 
polis consists of a series of /aus mysteriously, as in the freemason's 
royal arch, 


united. Тһе ќан and square united, form the elements of the most 
elegant of the scrolls called Greek, and borrowed from the Egyptians. 
In the temples and palaces of New Spain, the Christian cross is 
adopted for a ground plan, and such a cross is sculptured in the sacel/um 
of Palenque. But the Palmer's cross was familiar to the Egyptians, 


and often seen in the hands of Horus, the second person of the Trinity. 
United with the symbol God. 


(Fes. 


It meant Saviour God. Sir G. Wilkinson says that the Christian 
Cenobites identified the Egyptian cross with the Christian, and adopted 
it as a predictive mystery and symbol in their own ritual. It appears 
among the sculptures of their chapels. It by no means follows, there- 
fore, that the cruciform ground plan of the tombs and temples of New 
Spain proves the conversion of the builders to Christianity. Both the 
tau and cross were among the most ancient sacred symbols of Egypt. 

The ground plan of Luxore, and the series of obelisks, statues, 
gateways, and sekoi, so entirely resemble the ground plan and model 
ofthe Memnonium, which Champollion ascribes to Rameses, the father 
of Sesostris, instead of to Memnon, while he assigns Luxore to Sesos- 
tris as the Sesostreum, that the description of the one may almost pass 
for the description of the other. Karnac, built by successive kings of 
the sanie dynasty, exhibits all the peculiarities of the same original 
ground plan and design in its most highly developed and ambitious 
character. It may justly bear competition with the troglodyte temple 
and palace of Ipsambul, which was built by Sesostris, and offers favour- 
able means for comparison between the two styles; that of the de- 
tached and that of the rock-hewn temple and palace. We have said 
before, that the rock-hewn temples and palaces occupy both sides of 
the valley of the Nile, from Meroe to Syene. The modern localities 
may be named іп snecession, lbrim, Deir, Amada, Sebou, Derri, Gar- 
sery, Dukev, Offadooneh, Ipsambul. 

The whole series may be described under one category. This holds 
good as far as regards the larger number of the series of temples, sculp- 
tured from the living rock. Ina few instances, as at Gorsery, Dukey 
and Offadoonek, the rock-hewn temple is preceded by propyla, seated 
statues and sphynxes. In all the instances, the portico of the temple, 
the naos, pronaos, and holy place are eut from the living rock. 
There is scarcely any difference in the model. Тһе 4 or6 cubic 
pilasters which,-in the primitive temples, support the pronaos, іп the 
more elaborate shadows, as at Sebou and Ipsambul, are examples 
by gigantic caryatides.} 

The great work of the late Champollion “Afonuments de ! Egypte 
et de la Nubic," published, as it will be seen from the title, by a special 
commission appointed by the French government, under the dis- 
tinguished auspices of M. Guizot, the present premier of France, and 
his late colleague, M. Thiers, when minister of public instruction— 
contains, in its recent number, illnstrations of the great architectural 
monuments of Egypt, when architecture was in the most “high and 
palmy state" of the 15th dynasty. It is devoted to Ipsambul; but the 
numbers comprise details of the two structures erected by Sesostris at 
that place, the Speos of Athor, the goddess Venus, and the Speos, or 
Sesostreum, ent out of the solid rock, and apparently consecrated to 
the combined purposes of temple, palace, and tomb. In the temple or 
Speos of Athor, there is nothing whicli calls for prolonged commen- 
tary. The founder’s favourite wife, whom Champollion calls Nofre- 
ari, is represented throughout as the presiding divinity of the temple 
of Venus; in one case apotheosized and worshipped by Sesostris in 
the character of Athor; in the other asseciated with him in the pre- 
sumptuous claim of divinity, he being enthroned bv ber side in the 
character of Ammon. Part of a dilapidated statue of Athor appears 
on the extreme walls of the sacellum of the temple. The figure has 
a cow's head surmounted by a lotus, and the name Athor, which signi- 
fies House or womb of the Sun, the Egyptian Messiah, or Betlishe- 
mish, threatened by the prophet “with having а fire lighted in it, 
which should destroy its images," is clearly visible above the head of 
the broken and decayed statue. Marks of fire are met with through- 
out the interior. The antithesis implied by the prophecy between 
the real fire threatened and the profane fire lighted up within this 
temple by the orgies of Venus, and the presumptuous deifications of 
mortal beauties which cover its walls, is obvious and striking. The 
eighth and ninth folios of the first livraison represent the front ele- 
vation of the great Speos of [psambul, which, indeed, depicts and re- 
cords the Titanian ambition of its great founder. 

Four of the Caryatides which support the architrave are enormous 
colossal statues of Sesostris himself, and two of his favourite wife, in 
the character of Venus ог Athor, At the footof each of his statues stand 
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two of the princes, his sons, and at the foot of each of her's, two of | it occupies an elevated site near the river Schuylkill, and presents опе of the 


the princesses, her daughters. But the latter do not rise above half 
the height of the leg of the six colossi which compose the magnilicent 
and unique portico of this astonishing troglodyte palace, On the left 
side of the portal, Sesostris is sculptured in the act of slaying а van- 
quished negro, who wears large gold earrings: on the right side he is 
represented in final conflict with the same chief of the nation of the 
Robou, whose duel with him is depicted at Luxore. The gigantic 
character of this furade may be appreciated by a glance at the large 
bead lately built up over the doorway of the Gallery of Antiquities, 
British Museum, which was cast by Mr. C. Smith, from one of the 
fallen Caryatides. The resemblance of Sesostris to Napeleon is re- 
markable. 

It is our opinion that the Egyptian style might be applied to new 
buildings of a particular class, as well as to street architecture. We 
recommend it as being preferable in many respects to Greek, Palla- 
dian, or Gothic. We do so looking at it with a view to saving, to appli- 
cability, and to capacity. This nobleand impressive style of architecture 
lias been too much neglected in this country, although it bas been 
adopted with great adyantage in some of the chief cities in the Ame- 
rican Union. That it is the incorporation of the sublime and beautiful 
in architecture no oue can deny. But it is also capable of as great 
elegance, harmony, and beauty as the pure Greek style, by which we 
mean, not the Roman Greek adopted in our street and sacred archi- 
tecture, and represented in its high state of improvement by the chef 
d'eurrcs of Michael Angelo and Sir C. Wren, but the pure Greek style 
distinguished by its peculiar characteristics of the barn shaped cella, 
portico and peristyle. The Egyptian style, in Ив severer characteristics, 
is equally well calculated for churches and for palaces, for lordly man- 
sions and for prisons. Again, nothing can be better calenlated for ceme- 
teries, piers, lighthouses and quays. It has the special merit of being 
eminently economical. With regard to ecclesiastical architecture, the 
lantern spire of those churches which have been lately built on the 
Greek model, is an invention of modern times, as a substitute for the 


towers and belfries of the Gothic sacred edifices. In some cases it 
has been well adapted, in others badlv; as in the instances of the 
Lanthern of Demosthenes, the Temple of the Winds, and the Choragic 
Monument. Although there be no instance, except tlie single example 
of the pavilion we have noticed, of two stories being emploved in 
the Egyptian sacred or palacial structures, and no instance of the ad- 
dition of a turret or spire, yet it is our opinion that an addition of this 
description, in conformity with the Egyptian style, might be rendered 
applicable both to palaces and churches. A steeple supplied to the 
flat roof of the Egyptian pronaos in the form of an obelisk or pyramid 
wonld, we apprehend, be a failure; and in proof of this we need 
look no further than the steeple of All Soul’s, in Langham Place, and 
the pyramidical spire of St. George's, Bloomsbury. But architectural 
ingenuity would conquer the difficulty ; and it must be recollected that 
the imposing facade of an Egyptian temple was in all cases grandly 
associated with lofty towers of truncated pyramids ; towers which, 
beyond a question, originated the belfries of the Eastern Christian 
churches, and the minarets of the Turkish mosque. 

These few concluding suggestions are neither uninteresting nor 
unimportant at the present time, whena city of palaces has suc- 
ceeded, as if by magic, a congregation of narrow and squalid streets. 
The result is in every respect good, whether we look to mere grati- 
fieation, or to the improvement, by the diffusion of good models, of 
the public taste, so intimately connected with the arts of design, on 
whicli our manufacturing prosperity depends. 
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THE EASTERN PENITENTIARY ОР THE STATE OF 
PENNSYLVANIA. 


( Designed and erecuted by Joun llavitaNp, Esq., <irchitect.) 


Tes admirable specimen of prison architecture is situated in the North- 
western environs of Philadelphia, about two miles from the ceutre of the city, 


noblest, aud most commanding architectural objects іл the country. It was 
commenced in the усаг 1322, and competed in 1937, at an expense of 
600,000 dollars. 

The principal front is 070 feet in length, and is wholly composed of finely 
wrought grauite, accurately jointed, and employed in unssually large masses. 

The character of the composition is strikingly appropriate to the objects of 
the building; its bold and massy features, its broad lights and deep shadows, 
its well proportioned aud wel! managed openings, and the expressive unity of 
design which characterizes the whole, produce on the mind of the spectator 
a most solemn and impressive effect. 

The entire facade із caszellated, ani its embellishments are in the “ early 
pointed," or “ lancet” style of English Gothie. The gate of entrance, which 
occupies the centre of the front, is 15 feet wide hy 27 feet high; the upper 
portion of it is secured with a massive wrought iron port-cullis, aud the 
lower part with immense oaken gates, studied with projecting iron rivets; 
the jambs of the opening are strengthened by massy buttresses, which at the 
same time, impart a bold architectural cffect to the composition. 

On either side of the entrance a square tower is constructed, of 50 feet in 
height, crowned with an embattled parapet, supported by potuted arches 
springing from corbels. These towers define the extent of the centre build- 
ing. which is about 200 feet, and their projection from the face of the main 
wall is 10 feet. The curtain between the towers is also embattled, and its 
height from the ground is 41 feet. 

The extremities of the front are finished with octagonal towers pierced 
with loop-holes and pointed windows, and crowned with embattled parapets; 
and a massy octagonal tower rises out of the centre of the front to the height 
of 80 feet, thus forming a picturesque termination to the group. 

The outside walls are 30 feet in height. 12 feet thick at the base, and 610 
fcet in length on each side, thus enclosing a space equal to about fen acres. 

The cells are built in seren blocks or ranges. radiating from seven sides of 
an octagonal building of 40 feet in diameter, situated in the centre of the 
enclosure. The cells of cach block are built on either side of a spacious 
corridor, and these corridors all lead. to the centre building, thus attording a 
view of every cell door in the whole establishment from one and the same 
point of sight. The upper part of the centre building constitutes au obser- 
vatory, from which a complete supervision may be had over the eutire сп- 
closure; and the lower part, or cellar, contains a reservoir for supptying the 
establishment with water. 

The whole number of separate cells contained in the scren ranges, amounts 
to 844. The three blocks which werc first erected are but one story in height, 
and to each cell is attached a separate yard of 15 feet long by 3 feet wide, 
surrounded by a wall of 12 feet in height: these enclosures were intended 
as airing yards for the prisoners, but it has been found, by experience, that 
the ample dimensions of the cells, and their perfect ventilation, render it un- 
necessary to remove the prisoners af any time from their cells, except in case 
of sickness; hence, in the four ranges which were subsequently erected, the 
yards have been omitted, and the cells made two stories in height. The 
second stories are approached by means of galleries extending along tbe cor- 
ridors, supported by cast iron brackets; the stairs, and the balustradiog on 
the galleries are also composed of cast iron. 

The cells of the different blocks, or ranges, differ in dimensions, the smallest 
being 11 feet 9 inches long by 7 feet 6 inches wide, and the largest, ti feet 
9 inches long by 9 feet wide, Each cell bas a separate hydrant, a water 
closet, an aperture for admitting pure air, and a flue for ventilation, 

The whole prison is warmed on Perkins" plan of hot water circulation 
through iron pipes, and those who have the management of the institution 
seem to be satisfied that the plan is a good опе for such an establishment, 

The front building, through which the prison is entered. contains, on the 
right of the gate-way, commodious apartments for the Warden, and chambers 
for the meetings of the Inspectors. On the left are the clerks’ offices, aud 
the rooms of the deputy keepers. Ovcr the entrance, on the second floor, 
are the apothecary's apartments, and in the left wing, the infirmary. 

A high degree of architectural taste and shill is evinced in the whole de- 
sign of this noble and costly structure, while the beauty and solidity of its 
execution are equally creditable to its accomplished and tasteful architect, 
John Haviland, Esq., whose name it is destincd to transmit with honour and 
renown to after ages. —Franklin Journal. 
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ON DREDGING BARS OF RIVERS. 
Bv A. C. Jones, ENGINEER. 


Having scen in the American newspapers several projects for deepen- 
ing the water, or removing the bars at the passes of the Mississippi river, I 
am induced to give a sketch of what was done by the United States steam 
dredger Balize, as І am firmly convinced that the only feasible plan for im- 
proving the passes is hy dredging. First removing all the lumps in the ship 
channel, and then deepening the bar by carrying it away as raised. Tt is 
idle to talk of damming, ploughing, or dragging, as these projects would never 
enter the brain of any person that was conversant with the difficulties to be 
encountered. 

An impression exists that the bars consist of soft mud, and are easily re- 
moved. This is erroneons, for the bars are hard, and studded with mud 
lumps, which are forced by some subterranean agency through the bottom, 
and up sometimes as high as ten feet above the surface of the water. These 
lump consists of a compact clay (alumine,) of the consistence of cheese, and 
the surface receives a fine polish when cut with a sharp knife. The action 
of the water has very little effect on the lumps, (some have perpendicular 
sides,) except during severe storms, when the tops are washed off to the sur- 
face of the water. When the surface is slightly inclined, it is generally 
covercd with innumerable clay pebbles, the fragments of the lumps taking 
that form by the action of waves on them. 

For a perfect understanding, T will give a short history of the Dredger 
from her commencement. The boat was built by John Vaughan, at Ken- 
sington, in a substantial manner, and the engine and dredge machinery, by 
Messrs. Levi Morris and Co. ;* all being fair specimens of Philadelphia work- 
manship, The whole being under the immediate direction of Captain Andrew 
Talcott, United States corps of Engineers. The machinery for one side heing 
so far completed as to make a partial trial in the dock ; all hidding fair to 
perform well. The boat was hurried off in the early part of January, 1838, 
before the full completion of her machinery, through fear of being detained 
by icc. The Balize did not prove to be a good sea boat, owing to the pecu- 
liar distribution of the machinery on board, and in consequence of the rough- 
ness of the sea, cansed considerable rolling; the boilers being cylindrical, 
and on the guards, at times, it was difficult to keep the water at the proper 
height. I found great benefit in knowing the level of the water, by the use 
of my gauge tube, as described in the Journal; the ordinary gauge cocks 
giving incorrect results, especially when foaming. The boat drawing nearly 
two feet more water than her proper dranght, made the passage long. 

І may mention here that 1 found the carbonate of lime in the boilers in- 
crease in quantity, in a given time, as we procceded South, althongh the pre- 
caution of cleansing the boilers at the stopping places, and constant blowing, 
was strictly attended to during the voyage. 

On the arrival of the boat at the North East pass, it, and all the force, was 
put in requisition to assist the corps of engineers in the survey which was 
then going on; and it was late in the season before all the necessary fixtures 
were completed to commence dredging. After several trials, it was found 
that the chain being part of cast iron, (although proved to a strain of twenty- 
seven tons, at Philadelphia,) frequently broke, owing to the hardness of the 
bottom, coupled with the great size of the buckets, the contents of each 
being one cubic yard. New chains were immediately ordered, but owing to 
shipwreck, and other causes, the chain for one side, although first made, did 
not arrive until eight months after. On the receipt of chains for one side, 
numerous experiments were tried at different parts of the bar, perfecting the 
machinery, and drilling the men. In November, orders were received to 
proceed with the dredger to Red river, to remove a bar at the mouth of the 
Chute—prior to our arrival, the pent up water had cut a channel of sufficient 
depth. The only obstacle was an island of mud, 140 feet long, and 50 feet 
at its greatest breadth; the whole being two feet above the surface of the 
water. The dredger was moorcd alongside, and operated on it with the 
buckets of one side, and in 23 working hours, one-half of the island was re- 
moved down to 13 fect water, Ав the particles of mud were only carried 
away by the current, the same mud was raised by the buckets several times, 
and as many of them came up heaped, so as to contain two cubic yards, it 


* Asa proof of the excellence of the workmanship of the engine, } will 
give оле example. When 1 left the boat, the key of the connecting rod, at 
the cross head end, remained as driven when steam was first applied to the 
engine, it not having been required to alter it, 
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was computed that the dredge raised the enormous quantity of 600 cubic 
yards per hour, which is far surpassing any other machine in the world. 

The Balize then removed back to her station, at the North East Pass, and 
proceeded to cut away a mud island, or lump, standing in the centre of the 
main channel, at the mouth of the Pass. The weather being stormy, the sea 
forced us to abandon the lump, after making several partial days work on it, 
and we then operated at the head of the bar proper, which extends five- 
eighths of a mile from the sea; this enabled us to work in smoother water. 
The bar being formed of alternate strata of sand and deposit from the river, 
making the bottom hard; and as the buckets were designed for soft mud, 
their size prevented their acting well—but with this disadvantage, 1500 cubic 
yards have been conveyed away by the hoppers, withont extra exertions, in 
eight hours working. 

On the 5th of March, we again moored alongside of the island which we 
previously worked on, and commenced working actively at it, when the sea 
would permit. The subduing it was necessarily a slow operation, its size 
being about 350 feet by 150, at its greatest breadth; the top being almost 
at the surface of the water, with nearly perpendicular sides. The dredge was 
a long time cutting at it with the buckets of one side before any mud could 
he raised by those of the other side, to be conveyed away by the hoppers. 

On the 5th of April we had cut and removed nearly half of the lump down 
to 13 feet water, the boat was then shifted to the north side of it, and on the 
12th the dredger (drawing 8 feet water) passed over the top of the lump, 
operating with both sides and filling two hoppers at the same time. 

On the 17th of April, 1839, orders were received to stop dredging and lay 
the fleet up, the appropriation being expended. A few thousand dollars more 
would have removed this lump from the channel, as the smoothness of the 
sea at this season of the year admitted of nearly constant working—subse- 
quently the fleet was ordered to Mobile and there laid up. 

The principal difficulties encountered in our operations were, 1st, in placing 
the machinery from the want of correct knowledge of the bottom—for al- 
though several partial surveys had been made by different persons from 1820 
down, and inquiries from shipmasters and others supposed to be conversant 
with the actual state of the bars, yet their reports left the impression that 
the north east bar was soft mud and easily removed; as this proved to be 
incorrect, ihe consequence was that numerous alterations had to be made as 
experience pointed out. 

2nd. The operations being on the margin of the Gulf of Mexico, great loss 
of time was experienced from the prevalence of easterly gales, which blowing 
against the current of the river caused considerable sea, the depth of cutting 
being from 13 to 15 feet, the force of the sea had a great effect in deranging 
the machinery. 

3rd. In conveying the mud away from the dredger often considerable time 
was lost by the hoppers not discharging their load (100 cubic yards) owing 
to the mass becoming compact. 

A great loss of working time was also owing to the tow boat frequently 
getting aground and blundering in bringing the receiving vessels to, and tak- 
ing them from, the dredger, all these, coupled with the general inexperience 
attending works of this kind and magnitude, and being distant over 100 
miles from the nearest workshops, prevented a successful beginning; but the 
latter part of the operation, owing to the perfection arising from practice, 
was highly successful, and will bear a comparison with any other dredging 
operation. 

In connexion with the foregoing, I give you the mean of a number of ex- 
periments made with the engine at Mobile, during the month of June, 1839, 
these may be rclied on as correct, althongh differing from some of the theo- 
retical properties of expansion. 1 was unable to give higher speeds to the 
wheels on account of bringing home the anchors, the boat being moored in 
the stream. 

The horizontal cylinder is 19} inches in diameter, and 7 feet stroke, and 
works either by a whole stroke eccentric or à $ cam, the exhaust either way 
being the whole stroke. Each wheel is of the double form, 18 feet 7 inches 
in diameter; extreme length of the bucket 6 feet 10 inches; each section has 
12 buckets 2] inches deep. р 

The shaft has two fly wheels and couplings to admit of ће engine being 
worked independent of the wheels. 

The time for experimenting was chosen when there was little or no current, 
the engine being in perfect order, and working with little friction. 


* That there may be no doubt of this, 1 will state that cight buckets were 
raised per minute. 

8 x I x 60= 480 cubic yards, even measure. The buckets being kept heaped, 
600 yards is a safe estimate, 
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One pair of boilers were used, these being on the guard made the length 
of the steam pipe about 13 feet, it and the eslinder beiug covered so as to 
lessen the radiation of heat. At the time of the experiments the boat Lad a 
list to port, which made the immersion of the starboard luckets two and a 
half inches, and the larboard ones scven inches. The pressure in the hoilers 
beiog one and a half pounds tothe square inch, the throttle valve being open 
(during the experiments,) and the whole stroke on, just kept the engine in 
motion, being equal to the friction. 


Pressure inthe Steam as Revolutions | 
boiler, 1b. per applied. per minute. Remarks. É 
squace inch. 
6 Cam. TS n 
6 Eccentric. 185 5 
i 5 enr C if Engine alone 
| 5 Eccentric. 12 | 
44 7 Just move. Starboard wheel coupled. 
64 s к Larboard. 
104 Ж A Doth wheels, | 
13-5 т 2 o 
20-4 Cam. Just move. » 
214 т | 6 » 
214 Eccentric. | 95 | е 


lalso тегійе the experiments noted in tbis jourual, to prove that the 
water displaced by steamboat wheels did not come from before them. I 
strewed the surface of the water with chaff and tben set the wheels in 
motion, and fonnd that six inches in frout of the wheels the chaff floated 
undisturbed.— Franklin Journal. 


EXPLOSION OF A STEAM BOILER AT MANCHESTER. 


In the beginning of the month of October last. an awful oceurrence took 
place through the bursting of the boiler of a steam engine, at the factory of 
Messrs. Elee & Cottam. in Jersey Street, Manchester, which occasioned the 
death of nine individuals working at the factory. An inquest was held upon 
the bodies before James Chapman, Es3., the coroner for the borough cf Man- 
chestee, who has very kind!y furnished us with a eopy of the depositions, 
from whieh we now extract the most important part; the inquest was held 
on the 14th day of October last, and was adjourned until the Sth day of 
November, for the purpose of allowing competent parties to examine into 
the cause of the accident. 

Steward Sands was examined. He stated that he is a pattern maker, 
and had much experience in the working of steam engines, and has been 
in the employ of Messrs. Klee and Cottam fur the last nine months. The 
engine was a six horse power high pressure engine, and was an old one: 
the boiler was cylindrical. with egced (flat) ends Of wrought iron, three 
eighths of an inch in thickness, and stayed from end to end by an iron 
rod passing through it, and cottered at each end. He thought the boiler 
had been overweighted frum the quantity of machinery the engine had 
to move. The engine had not started, as he was going mto the yard, 
to any work ; but the safety valve attached to the Loilee wuuld be weighted 
for the machinery it had to put in motion during the day; this was too 
mucb, and caused tt to burst. On the first floor there were two grinding 
stones, seven lathes. a drilling machine, a smith's bellows, and a boring ap- 
paritas for heal stocks. On the second flour were one small grinding stone, 
six lathes, a planing machine four feet long, a centreing machine, and a 
wheel-eutting machine, Inthe third floor there was a roving or jack frame 
containing 72spindles. With the exception of the centring machine, all 
Һа! been at work up to six o'elock the previous afternoon. and had been 
turnel ly the engine, The roving frame, whieh started about a fortnight 
ago, w«crked only at intervals. 1t had been at work the day before the acci- 
dent from three In the afternoon until six, and it was intended to be worked 
with the others the following day. The boiler was 3ft. біп. in diameter, Lut 
he conl] not speak to its length, and was 1a good condition and. well calcu- 
Tate] tu work an engine of six horse power, but no more. The cylinder was 
eight in h lore, and two feet stroke. For this engine thirty pounds to the 
square inch was sufficieot, and from the quantity of turning that had to Le 
done, be thought the engine was overworked, ft wonld take three or four 
horses power mere to jerf rm the work the engine Imd 10 do. When the 
engine ts not overweighted, it gocs so freely that its motion is not heard, Lut 
when it [s overwelghted lt goes stiffly, and makes а loti] hisang no'se. Пс 
perceived, for the last three months, by those signs, that the engine was 
overwerghtel. Пе thinks it will take two horses power to drive the Jack 
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frame, He knew Elward Allen, the Ме tureman. IH» ts qui e sure the еп- 
gine and boiler were cverwe gated ! y about three or i-r horses power the 
evening betore the accident. Yesterday, aloat halt past three in the after- 
noon, l told Mr. Wee that the engine had been overworhed: he sud he 
thought not before the jack frame had been put on. Sands saii" Yos must 
know it was ovcrweizhte] ;" and Mr. V ce rep'ied, it was not окегае ей, 
but he thought the jaekframe was more than what it was ealemlated to work. 
John Lee, of Manchester. mehine maker, Was exam ned. lle s'ated thet 
he had much experience in engines and betters. Saw the premises imme- 
diately after the accident. and since the bo.ler was found, and hts examined 
it and the rans. in order to ascertain the eatise of the acetdent. Пе first 
thought that the boiler had been sh rt of water, and that Ly pumping е 
water upon the heated plates. it hid generated 6 ше elastic furee very sud- 
denly, so as to cause explosion: Lut on enq rv. he found that the eag ne 
had not started that amwrning Boilers cf*ener 1 ог! at sturting Шап after- 
wards. If there was too mach steam in the Leiler, or af it was overiwadel, if 
the pressure lad Leen gradually generated, and the valve was nut fas*, din- 
ger wonld not ensue; but f suddenly generaced, ог the valve fast, explosien 
would trke place; the valve was of sufficient size to carry off the steam in 
ease of over pressure. He thought from the first that the valve was not fast, 
because the first projectile force was given through the safety valve, whieh 
threw the blowpipe across the two yards. a distance of 160 feet, and forced 
the same six inches into the brick embankment, and from an еҳатіпайып of 
the valve since, he was of the same opinion. Me fuund tbe valve in good 
order, but the valve rod was bent in consequence of leinz thrown Піл the 
boiler at the time of the explasian. Не got the ecd straightened, touk otf the 
gland. and found inside a greasy substance, and the pachiog was in gecd 
order. From this he conclude] that the valve had not Leen negleeted. He 
thinks the boiler was sufficiently strong, the plates being thicker than those 
he had seen in boilers for a similar purp se. liis onion is that the stay 
rod was not suficient to covnterae! any sudden expansion of the steam, but 
itis such as is generally made and in use at the present бте. 1t would have 
been better had there been more stay r ds. He thought the link to whieh it 
had Leen attached to the hack end, being the опе first fund, was deteetive, 
the same having Leen bent the wrong way of the iron; had it been lent the 
right way, it is possible the explosion would not have taken place : the shill 
of the boiler he conceives to be as good now as when it first eame out of the 
miker's hands, He was of opinion that the plates had never been tel lut, 
It was nct possible f^r explosion to have taken j lice in ease of the plates 
Vecoming red hot, unless (?) cold water had teen poured upon them. м Ме 
could not have been the case in this instance. as the pemp had wet Leen 
worked that morning. the engine not having started. He cauld nut speak 
with certainty whether, if there hal nat been sufficient waver in the Miler, 
and the Loiler had become hentet, the efeet upon the water молй Le snch 
as to егеме explosion before the safety valve could Бе acted upon. It is the 
opinion of some that decomposition of water in a cluse vessel Ту hess ereates 
hydrogen, but that could not explode without an admixture of caygen, and 
not even then until it was ignited; were it possible lor this effect to take 
place, all the safety valves that could be afixed could not have prevented 
explosion. He could not risk an opinion as to what has leen the cause of 
the explosion in this case; it must have leen from sud len expansion, Litt 
how originating he could not tell, 1f such explosion had takes place at the 
stopping of the engine instead of the starting. he shoul! not have felt so 
much astonished, as engines are repeatedly stupped when the steam is up at 
the full pressure, which must throw the elastic force ins'antaneuusly into 
the boiler: but in doing this, he has never known explosion to take place. 
le does not think there is more danger in high pressure than in 10% yp ssare 
Loilers, provided they are properly attended ta, Leesuse, from elsersation, 
he conceives that the mvyority of explosions have been trum lot pressure 
boilers. He does not think that any add tcnal valve was necessary qm this 
case, but a second valve is certainly better. ПІ» has frequent'y еп on 
Messrs. Elee & Co.'s premises. and from what le has өгей, nl |] err peneral 
mode of coodueting lusiness, he does not think there із nny Lame attribut- 
able to them. Пе has measured the bower, 1018320. Hin. in drmeter Гу 
oft. Gin. long, being roun l, and having tlat ends. nnd was capable of working 
from 7 to 8 horses power. The apparatus attached te iudievang the pressure 
were, a safety valve at the top. with a lever attached to a Salter's Inlance, 
whieh indicated the pressure per inch hy figires engraved dn the lace of it, 
and a glass gauge in trent indicating the he ght of the steam (water) bar 
these, except the safety. valve, he has not экеп as they were cestroyel by the 
explosiun ; there were also two pipes with taps at the ens uiserted at the 
top of the boiler, the one fur steam, the other for water, if the beiler was 
short of water, the latter во Leng opened would allow the steam tu escap 
whieh would be n suthercnt indication that the bute wanted water. 
thinks these, if in godl order, were quite sutlicient, and from t quirtes he lias 
made, they were in good urder. 1f cold water had been thrown im aevngs* 
the steam whilst the water was boibng, the boiler wout have collapses 
There 1з no such nppearanee nbent it now. 1 ороп the plates when hot, it 
would create capeni.on (?contriet on) — there wee no suth appearances 
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about the boiler when pulled out of the canal; the back end of the hoiler is 
protruded about six inches, owing to the stay rod having given way; the 
stay rod has lately been found, from which he was satisfied that the boiler 
had flat ends. Sucha boiler is not so strong as one with egged ends, but 
still it was sufficient for a seven or eight horse power engine. 

George Branson, of Manchester. engineer, stated that he was on Messrs. 

ссе к Cottam's premises on the 8th of October, and observed the same so as 
10 be able to speak particularly to the whale of the machinery. He saw the 
boiler at the same time, and has seen it since the explosion. He thought it 
a good one, and he is still of the same opinion, and the body of it has not 
gone out of circle the eighth of an inch. He thinks the accident was not 
owing to pressure from steam. but the hydrogen and oxygen gases coming 
intu contact with the red hot plates of the boiler; if the water was boiled 
down lower than where the fire acts upon the boiler, the plates of the Loiler 
would then become red hot, and would change the water into hydrogen and 
oxygen, the iron would take up a portion of the oxygen, and the hydrogen 
would then be in the space of the boiler, and explosion would take place 
without the presence of atmospheric air from without. J come to this 
opinion, not from my own experiments, but from having seen the electric 
spark applied when the vessel bas been hermetically sealed, by means of a 
wire being passed into it, and in this case the heat from ihe fire would, in 
hke manner, pass through the tron plate, Lut it could not have passed if 
there had been water inside. He has known explosions to take place from 
low as well as high pressure boilers, where parties had professed to work 
with only four pounds to the square inch ; we very frequently work low pres- 
sure Loilers with only three pounds to the inch, but not where explosions 
have taken place. I think such a stay rod was sufficient for this boiler, and 
that there was no more than five and a half horses power on the engine 
when all the machinery was at work in the usual way; there were on the 
premises thirteen common lathes, which would take two and three-fifths 
horse power; two slide Jathes, half horse power; one large grindstone, which 
was worn down, one half horse power; two small ones, a third of a horse 
power; one upright drill, one fifth of a horse power; a planing machine four 
feet upon the bed, one fifth of a horse power ; a centring machine and cut- 
ting engine, a fifth of a horse power, because both could not be employed 
together; а roving frame with 72 spindles, a fifth of a horse power; and an 
eccentric machine for blowing a smith's bellows, a tenth of a horse power, or 
halfa man. Не has had much experience in fitting up mills for the last 14 
years, and he has always proceeded and disposed of the power in this ratio, 
If the gauges were defective, the water might get too low without the engi- 
neer observing 1t, but it was more likely to be owing to the negligence of the 
engineer, as he has often found them negligent, even when they have been 
short of water, and water could not be forced into the boiler, the steam being 
so high. The machine and tool work were all light. 

Robert Armstrong, of Salford, engineer, was examined. Не stated that he 
had examined the boiler since it was found, and should not like to have 
trusted it with a pressure of 40lb. to the square inch, but for the quantity of 
machinery to be turned, there was no occasion for any such weight ; he knew 
of many in the town egg-ended without stays, to work with 40lb. This 
might be worked with 301b. without danger; such a boiler was sufficient to 
work an engine of from 6 to 10 horse power. He considered the accident 
arose from the water getting too low, and too much steam rising too rapidly, 
the water rising over the heated plates, and being suddenly flushed into 
steam with great pressure; there are marks inside the boiler which show 
that the water had frequently Leen allowed to get too low, so as to allow the 
plates to get overbeated above the surface of the water, but could not speak 
positively to this having been the case in this instance; had it been so, and 
had the Lailer been ten times the strength it was, it would have exploded. 
All high pressure engines, from the mode in which they are fed with water, 
are liable to such accidents. This boiler was too little for 10, but jt would 
drive from 6 to 8 horse power very well. 

Thomas Banks, of Manchester, engineer, stated he did not make either the 
engine or the boiler. About 16 months ago he put a Salter's spring to the 
boiler and weighed 1t to forty pounds. Mr. Elce was very anxious to prevent 
accidents, and since this Мг, Elce has got a waterfloat, which he always con- 
sidered the most dangerous thing about boilers, more accidents baving hap- 
pened through them than anything ever appended to boilers, as 1 have proved 
from an experience of near fifty years; they are very useful if attended to, 
but the engineer must not depend upon them too long; they cause the engi- 
necr to be over confident. Two good gauge cocks, a Salter's spring, and a 
safety valve, which this boiler had, were sufficient in any case. He had no 
doubt if Mr. Elce had never got the waterfloat, the accident would never have 
happened ; he also put up a steam gauge. He thinks if the engine had Leen 
weighted for nine or ten horse power it would have broken down, but the 
boiler would have stood. He thinks the explosion was owing to the boiler 
being short of water, He has known of many explosions, all of which he 
attributed to the same cause. 

George Watson Buck, of Ardwick, and William Fairbairn, and Richard 
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Roberts, of Manchester, engineers, gave their evidence jointly ; they stated 
that they had examined Messrs. Elec and Co.’s premises, for the purpose of 
endeayouring to ascertain the origin of ihe bursting of their steam boiler, 
The engine was on the high pressure now condensing principle. and called a 
six horse power; the boiler was eylindrieal, measuring 3ft. ]03in. internal 
diameter, and 9ft. іп. long, with flat ends; each end was composed of two 
semicircular plates rivetted together in the centre, in the direction of its 
horizontal diameter; the ends being of this weak form were sustained or 
strengthened Ly a tie bar passed through the centre of the boiler, and con- 
nected by cotters or keys to staples or stay bar straps of iron rivetted to the 
centre of each end ; the part which first gave way, we think, on close examina- 
tion, was the staple to which the tie bar was keyed at the end next the fur- 
nace; that the key or cotter had Leen driven until its larger end was in con- 
tact with only one inch in length of the staple, and that the pressure of the 
steam was then sufficient to draw the cotter through the plate of which the 
staple was made ; the staple and the cotter indicate that this effect must have 
taken place after the tie bar was thus liberated, either end of the boiler might 
next give way, but it appeared that the opposite end being accidentally the 
weaker of the two, which it must have been, (probably from its being more 
subjected to the action of the hot air of the flue), then gave way, being torn 
asunder horizontally at the rivets; the two halves of the end then flew open 
like folding doors, and detached themselves from the boiler by breaking the 
angle iron to which they were rivetted ; at the same moment the cylindrical 
рагі of the Loiler, with its other end, was projected horizontally with prodi- 
gious force, its end came in contact with a heap of coals and the earth, which 
was scooped out to ihe depth of two feet, lying in its path, by which the 
other flat end ої the boiler was driven into the cylindrical part where it was 
afterwards found. This obstruction of the coal and brick wall against which 
it waslying. and also of the earth, changed the direction of the motion of 
the boiler, and deflected it into the canal where it was afterwards recovered. 
The boiler did not appear to have suffered injury in any other part from the 
explosion ; we observed that the safety valve was loaded by means of a verti- 
cal rod passing through a stuffing box, and this rod we were informed was 
acted upon by a lever and spring balance of Salter's construction, and that it 
was capable of being screwed down to a pressure of 451b. to the square inch, 
and no mare ; on examining the vertical rod attached to the valve, they were 
led to conclude that it appeared to have been set fast, or that it must have 
offered much resistance to the rise of the valve independently of the pressure 
of the lever, from the following considerations. If at the moment of the ex- 
plosion the pressure of the steam had exerted а force of only 451b. to the 
square inch, or the maximum according to the spring balance, the strain upon 
the tie bar would have been abaut 25,5001b, but the force exerted to draw 
the cotter through the staple, on the supposition that the metal was of average 
strength, must have been about 57,000 1h., which indicates that the expansive 
force of the steam must have amounted to not less than 1001, per square 
inch; this they believe was the real cause of the accident. but whether the 
valve was held dawn accidentally or intentionally. in all probability can never 
be known. They think that the ends of boilers of this description for high 
pressure steam should be convex instead of flat, and that the safety valve 
should be so constructed as to be acted upon by the weight or spring without 
the intervention of a stuffing box or any other obstruction, between it and 
the lever spring or weight acting upon it, and that although injudiciously 
loaded, the boiler would not give way for steam ata pressure of not more 
than 45 1. to the square inch, but that it would have been Letter had there 
been several stay rods or tie bars instead of one, and that no accident would 
have happened had the above precantions been adopted; that they could see 
nothing in connexion witb the death of the deceased for which any one could 
be chargeable with blame, except only that it was injudicious to depend upon 
one tie bar, and they have no reason to believe that there was an insufficiency 
of water; and that from 5 to 5i horse power would turn all the machinery 
except the jack frame, which we cannot speak to; the accident we attributed 
to the valve, which they consider did not act from some cause unknown, al- 
though it might be in good working condition. 


The Hannibal —The keel of a 90 gun ship, to be named the Hannibal, has 
keen laid 1n the same spot where the Trafalgar was built in Woolwich Dock- 
ard, and a number af workmen are actively employed in preparing the tim- 
er for her constauction. The Hannibal will be a splendid vessel on Sir Wil- 
liam Symond's plan, and have agreat breadth of beam, for which vessels 
designed Ly the present surveyors of the navy are distinguished. 
The following are the dimensions of the Hannibal :— 


ft. in. 
Length on ihe gun-deck .. ds v 5% dg 204 0 
Breadth extreme Go at do со PE ов 60 0 
Ditto for tonnage 05 eo on - o5 án ao 2 
Ditto moulded ба oc an T o9 со Sa 4 
Depth in hold уң 99 m ac an со 23 8 


1842.) 


INSTRUCTION IN DESIGN, AND SCHOOLS IN THE SEVENTEENTII 
AND ELGHUTEENTIL CENTURY. 


Саглт as the outery has been of late with regard to schools of design, 
the plan is hy no means new ty the metropolis. At the latter end of the 
seventeenth century, while what we may call the mechanical portion of art 
was still flourishing, the symptoms of decay were apparent; and a little later, 
the ecaeral introduction of composition ornaments cansed a rapid decline. 
The fonadation of the school of drawing in Christ's Hospital is perhaps the 
first instance of the recognition of design as an essential part of useful edu- 
cation; and it is surprising that it had not a more extensive influence. About 
the commencement of the eighteenth century, when Strype published his 
edition of Stow's Survey, the overthrow of the lower branches of art шау be 
considered as complete ; and we find Mr. B. Lens exerting himself to 
produce a better state of affairs. 1115 arguments, published hy Strype, arc 
qoite identical with those which have been lately urged; and it will perhaps 
afford some gratification to extract at length Strvpe's account of his school. 
(vol. 1. p. 173.) 

“ Another school for drawiag, limning, and painting, set up anno 1677, by 
one Mr. 13. Lens, now or Jate living in Fleet-street, an art exceedingly useful 
for all sorts of peaple, as for gentlemen that travel, * * and for tradesmen ; 
such as are concerned in building, as masons, carpenters, joiners, painters, 
and the like. The professor of this art teacheth on Tuesdays, Thursdays, 
and Saturdays, in the morning from 8 to 11, and on Mondays, Wednesdays, 
anil Fridays, in the evening, from 6 to 9; the price, а guinca entranec, and а 
guinea a month. * * 11е hath very well set forth the general usefulness of this 
art by a printed paper, which may deserve to he here inserted. 
Aristotle i» generally tahen for the art of drawing anything (Графіке) 
whatsoever, with the pen or pencil, and was reckoned among the chiefest of 
thosc his vaióevaara, or generons practices of youth, as rendering them so 
many ways scrviceahle to their country, and profitable to themselves. Of 
incredible service and advantage it would be to our smiths of all sorts, 
masans, hrichlayers, carpenters, joiners, carvers, turners, emliroiderers, tapes- 
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try-workers, silversmiths, jewellers, nay, to all our haadierafts in general. 
For, show most of the workmen ahovesaid a draugbt of what yon wonll 
have done, their want of shill in drawing renders it almost uscless to them. 
For example, should an engiacer invent a machine, aud draw it in all its 
parts, with its views per front and sides, the whole in perspective, a ground- 
plot thereof, with a seale annexed thereto; with what ditliculty do they 
work, амі the projector must be always by, or all will he marred: whereas, 
could our handicrafts and mechanics draw, a man might scad his work from 
n hnadred miles’ distance, drawn as abovesaid, and he satisfied it would he 
performed to his mind, and according to his directions. Пу what has been 
said, | would not have it thought that none of our handicrafts and mechanics 
сап draw, for some do, of ny knowledge, very well; which qualification hath 
made them the most excellent of all others, for the hest draughtsman will be 
the hest artist, in what art soever. The design of this school is to have a 
constant nursery or breed of youths proper for artificers, * * For proof of 
what hath heen said, discourse with the meanest of all our handicrafts, though 
he cannot draw, yet will endeavour to chalk ont, after his fashion, your 
meaning and bis; knowing by pure instinct, that all the rhetoric in the world 
cannot convince like a drawing. * * If parents sent their children to 
drawing, аз customarily they ilo to Tatin and writing, it heing altogether as 
useful to them, they wonld soon fiad the advantage themselves, and their 
children wonld reap thereby ; for a master would take a servant qualified with 
drawing with half the inoney, and he a gainer therehy, for the hoy жона 
come to work in half the time.” * = 

That Mr. Lens's intention was a good опе, there сап be по doubt; hut 
whether in making a charge of twelve guineas a year he made his school 
acceptable to the working classes, admits of great question. As being a 
labourer in the cause of public instriction, he is, nevertheless, entitled to 
much praise, although the time was so. unfavourable to a successful issne of 
his attempt. Mr. Lens was also a private teacher, and afterwards became 
drawing master in Clirist's Hospital. 
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OBSERVATIONS Грох THE COMPARATIVE ADVANTAGES AND 
INCONVENIENCES OF THE EMPLOYMENT OF IRON WIRE, 
OR BAR IRON. IN THE CONSTRUCTION OF SUSPENSION 
BRIMGES OF GREAT SPAN. 


By M. Le Braxe, Chief Engineer of Bridges and Roads. 
(Translated from the French.) © 


Casares of iron wire, and chains composed of bars of wrought iron, may 
be compared with reference to their economy and their durability. 

As regards economy. the question scarcely deserves discussion, and it is 
сазу to prove à priori that, in all possible eases, iron wire has the advantage 
over wrought iron. 

In fact, the Council of the Punts ef Chauseex has adopted the principle, 
that cables of iron wire should be submitted to a tension of 12 kilogrammes 
(263 1b.) per square millimetre (0016 square inches) of section; hut for bar 
iron, it was decided that the maximum of tension shall not exceed к hilo- 
grammes (17:6 lb. nearly). 

This principle is fouaded upon the comparative resistances of iron wire, 
No. 18, orilinarily employed in the construction of cables, and of iron bars 3 
to б centrimetres (1:2 to 2*1 inehes) in diameter. 

The natural conscquence of this principle is, that the seetion of a chain 
should be greater hy one half than that of a cable, for the same tension; 
this involves a proportional increase of its weight. In calles of iron wire no 
joints are used, or at most, but a single onc, as in the bridge of Argentat, 
and this joint made up of two small eyes, weighs but little—on the contrary, 
they are numerous. in chains, and where the system is rather complicated, as 
I shall prove it shonld he in bridges of great span, each one of these joints 
weighs at least 110 kilogrammes (309 Ib.). On the supposition that the 
suspension rods are 1-2 metre apart (17} inebes), as there is а joint for cach 
rod, there will he 233 lilogrammces (51 11b. nearly) for а bridge of 180 
metres (590 ft.) span. This additional weight, together with that of the 
bars themselves, which, as we have just seen, is onc half greater than that of 
the cables, produces an exeess of tension which must again be resisted, 
whenee there arises а new increase of section, and consequently of weight iu 
the chains. In applying these principles to individual cases, it is found that 
tbe weight of the unit of length of a system of chains exceeds double that of 
а system of cables.f Now, as the price of iron wire is once and a half that of 
har iron, it is plain that the use of iron wirc is more cconomical than that of 
wrought iron. 

1 have proved that the total tension is much greater when chains arc nsed, 
it follows that greater strength must be given to the moorings and to the 
intermediate piers, when the bridges have several openings or bays—a new 
cause of inercasc of expensc.? 

It appears to us to have been thus thoroughly proveil, that in regard to 
economy, the cables of iron wire are superior to ehains of wronght iron. 

Let us now compare the two systems in relation to their durability. 

The principal objections which have heen made to the employment of iron 
wires are the following : 

lst. They offer greater chances for тары! oxidation, 

2nd. The imperfection of the present process for manufacturing the cables 
iloes not allow us to give an equal tension ta all the wires, so that when the 
cables are raised to their places, the wires which are under most tension 
have to support many pounds in exeess-—while those under least. tension do 
not draw at all. 


— — M —ÀÀ 


* We are indebted for the translation ло the Americin Railroad Journal— 
sorror. 

і In the comparative proposals which | presented for the bridge of Roche 
Bernard, 1 showed that these weights are in Ше proportion of 1H to 25; in 
order to replace 11 hilogrammes (21 1b.) of tron wire, whieh at 1f. 50e. cast 
16 franes, 20 een, we must employ 24 bile grammes (55 lb.) of wrought iron 
with 25 francs. 

1n bridges of several bays the cables or chains shoukl Le е to the 
intermediate piers, in order to avoid the great changes of form which result 
from unequal loads upon the (wo bays, W the chains and cables ean. slide 
freely over the top of the piers. Because these piers have to resist only the 
difference of the traetions. produced by «Шегені additional loads рып the 
two bays, it would appear at frst sight a matter of Indifference whether the 
permanent loads winch are 1n equilibrin are greater or less; nevertheless it Is 
ain that the less these permanent loads nre, the letter the pers are an 
condition to resist the maximum lowl of one bay, the other bog destroyed | 
it is, then, not атм rtant that we diminish the permanent load as much as 
possible. 
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3rd. Cables form a system less rigid than chains of wrought iron do, so 
that the horizontal oscillations of the roadway are more considerable in the 
former than in the latter ease. 

I believe that T have not withheld any of the ohjections urged against the 
employment of iron wire, nor weakened those ] have presented. T shall now 
examine them in order. 

First objection.—They offer a much greater chance for oxidation. 

It is certain that if we expose to alternations of dryness and humidity a 
bar of iron and a certain number of isolated wires, the sum total of their 
individual sections being equal to that of the bar, the surface atiacked will 
be far greater in the wires, and in them the oxidation will be most rapid. 

In confining ourselves to this. geucral fact, without reference to any of the 
means employed by art for retarding this oxidation, it will be well to examine 
it even this inconvenience of the more rapid destruction of the cables, is not 
more than eounterbalaneed by the advantages which they present. 

It is very evident that if the cables remain only forty years without heing 
renewed, while the chains may last for sixty or one hundred years, we must 
ealeulate what will be the amount at the end of forty years of the sum saved 
by the use of iron wire instead of bar iron. 

To render this more plain, I will give an example. T suppose that a given 
suspension bridge requires 200,000 kilogrammes (441,096 Ib.) of iron, 
(which was nearly the quantity for the bridge of Roche Bernard). 


The expense of the system of suspensions . é 5 300,000 francs. 
According to note (1) to replace the iron wire there 

must be used 454,545 kilogrammes of wrought iron, 

which would cost . Ü B ` о а 5 454,545 


Saving in favour of iron wire, 154,545 francs. 


Now this sum put at interest, will amount at the end of twenty-three 
years, to 475,506 franes, and supposing that the cables mnst be entirely 
renewed at this time, there will still remain a surplus of 175,596 franes, 
which will be more than sufficient to produce at the end of another twenty- 
three years, a new capital equal to the eost of the system of suspension. 

In the ease which we have considered, cables of iron wire lasting bnt 
iwenty-three years will then be preferable to chains of indefinite duration. 

The supposition that isolated wires will last twenty-three years without 
the necessity of being renewed, is not withont foundation—and we shall 
prodnee a fact which strongly tends to confirm it. 

M. Mongolfier, jun., having learned that a grating of iron wire from the 
church of St. Martin's at Paris was about being taken down, after having 
remained forty years without any repair, had the curiosity to prove these 
wires, after haviog carefully ascertained their number, and he was convinced 
that they had lost but one-fifth of their entire strength.* 

This loss of strength is not sufficient to require a complete renewal of the 
system of cables. 

But the most determined opponents of the use of iron wire confess that 
eables do not afford such facilities for oxidation as detaehed wires. The 
greasy substance which eovers them affords a powerful preventive to rust ; 
their union preserves them in the interior, more or less, from moist air; the 
ligatures are a still further obstacle to its introduction; and finally, the eareful 
superintendence which should be given, are all reasonable motives for hoping 
that the effects of oxidation may be dimiuished in a remarkable mauner. 

It may be objected that experience has not fully confirmed the opinion, 
however probable it may be, that cables are less susceptible of the attacks of 
oxidation than iron wires. I confess that no one fact can as yet, incon- 
testably, prove the justice of this opinion, but there are several which we can 
produee, capable of giviog mueh strength to it. 

The bridge of Tournon has been in existence eleven years, but no very 
considerable trace of oxidation has manifested itself, at least, to my obser- 
vation, upon the surfaee of the cables; and if there existed any in the 
interior, it would not have failed to show itself by a brownish stain проп the 
outside of the paint whieh eovers them. 

A bridge of iron wire was built at Brest, in 1526; the eables, exposed to 
the salt air, which attacks iron with so much energy, should have undergone a 
remarkable deterioration in the space of three years. M. Trotte de la Roche, 
Chief Engineer, who, on account of the plans adopted for the port, was 
obliged to dismount it, took the pains, at the invitation of M. Inspeetor 


* The increase of oxidation is not as rapid as would he supposed from the 
first observations made—for the first layer of rust which covers the surface of 
a bar of iron, instead of favouring this oxidation, proves a coating which is 
an obstacle to it. 
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General Lamblardie, to prepare a process verbal of the state in which he 
found the eables. 

It appears from the process verbal, 1st. That the continuous ligature which 
covered the cables was slightly attacked, but that by the first seratch of the 
file, the oxidized portion was removed. 2nd. That the exterior wires of the 
eables showed slight traces of oxidation, but that the slightest seratch nf the 
Ше eaused them to disappear. (M. Trotte de la Roche supposes that the 
oxide was only deposited upon the wires of the eables, and that it eame from 
the ligatures.) 3rd. That the interior wires were perfectly untouched. 

Eight years is a short space of time, but if we consider that the effects of 
oxidation probably eontinue to decrease, we шау conchide that they are not 
so very rapid, and that the fears entertained npon this point are greatly 
exaggerated. 

An observation has been made, which is worthy of remark ; it is, that in 
chains the surface of the bars which is attacked by oxidation proves the 
portion of them offering the most resistance, while in a eable the interior 
portions have the same strength with the others. 

Second objection.—' The imperfection of the present process for manufac- 
turing the cables does not allow of an equal tension in all of the wires, so 
that when the cable is raised to its place, the wires under most tension are 
overstrained by many pounds, while those under the least tension do mot 
draw at all. 

This last objection is a serious one, and cannot be absolutely done away 
with, that is to say, it is impossible to prove that this defect does not deserve 
the most serious attention; but we can employ, in defence of iron wire 
negative arguments, or in other words we ean prove that it is not possible to 
resolve the problem of equal tension in a more perfect manner by the system’ 
of chains than by that of cables of iron wire. 

We must, in the first. place, distinguish carefully between bridges of large 
or small span ; in the latter, where the tension requires only a section of the 
chains equal to that of 4 to 8 bars of about 0-05 metres to 0:06 m. (2 to 
22 in.) in diameter,* (dimensions beyond which the quality of the iron be- 
zomes considerably deteriorated,) we can establish on each side of the bridge 
two or fonr separate chains in one or two layers, each chain heing made nf a 
single har only ; iu these two cases the problem of equal tension is perfecily 
resolved, and although in the second cach suspension rod hears upon twa 
chains which cannot have exaetly the same curvature, the holding plate of 
tbe rods will always hear upon the two chains, which will then support 
equally their share of the whole weight of the bridge. 

Dy establishing three or even four layers, we can form an excellent system 
of 16 chains, caeh made of a single bar; but ihese 16 chains present only a 
total section of less than 44,000 millimetres (97,041 1b.), corresponding to a 
tension of 352,000 kilogrammes, (776,329 1b.) that is to say, to bridges of 
medium span; but if we pass to bridges of such a span that the tension in- 
ereases to more than a million of kilogrammes, it will be necessary that the 
chains should be eomposed of 48 or even 64 bars, that is, 24 or even 32 bars 
on eaeh side. 

Let us consider the last hypothesis, which applies to the case of the bridge 
of Roche Bernard. 

It is impossible to employ the simple system of suspension rods resting 
upon a eouple of chains, of single bars, and arranged in layers, for we would 
then have 16 of these layers, one above the other, which, beside the incon- 
venience presented by a considerable height, wonld allow of the attachment 
of suspension rods only at every sixteen intervals upon the same chain. 

Mere then it is necessary to employ a more complicated system, namely іп 
form the chains of several bars fastened together by a single bolt—in this 
ease I would reduce the number of chains to eight, and form them of eight 
bars, fastened by oue bolt. 

We can double the number of chains, and so reduee to four the hars in 
each, by making each rod rest, by means of plates, upon two chains at once, 
but if the two chains forming the couple are not in the same plane, the upper 
plate of the rods will bear only upan one of the chains—for it must remain 
parallel to the plane of the four bars—and one half of the system will sup- 
port nothing ; this disposition is too faulty to he adopted—this is my apinion 
iu the hypothesis of eight bars to each chain and fastened by one holt. 

Whatever may he the manner of forming the eye at the end of the bar, 


* 1 reason on the supposition of the use of round iron, of which I nee} not 
prove the superiority over square iron, that is hammered again after being 
re-heated to a eherry red. 

1 T suppose it would not be desirable to employ more than four layers— 
this number is already considerable and troublesome in the passage over the 
towers and in the moorings. 
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either by welding it to the end itself, ог by bending over a portion. of the 
bar, it appears to me very ditlicult to prevent differences in length of at least 
a millimetre between the bars. 

Now if there is this difference between bars, 5 metres (16:1 feet) in length, 
the shortest must lengthen a millimetre, ог "0002 uf their length before the 
others draw. 

Bat we know that a tension of two kilogrammes per square millimetre of 
section produces upon a bar an clongation uf “0002 of its length. 

The bars then of which we are now speaking, are strained to the amount 
uf t kilogrammes (9 Ib.) (per sq. millimetre) before (һис beside them sutfer 
any tension; what will this amount to if the differeaees in length are more 
than one millinetre ? 

We sce then that the problem of equal tension is as difficult of resolution 
for a complicated system of chaias as for iron cables, for supposing that in 
the two systems, the cxeess of tension, either of one wire over auother, or of 
one bar over another, is the same, this excess will be a much smaller fraction 
of the absolute strength of wire than of bar iron; moreover, the manufacture 
of cables айога a greater hope of perfection than that of elains.* 

We see now that the second objection has по more weight than the first, 
to decide us in favour of wrought iron chains. 

Оп the other hand, there are objections against the employment of liar 
iron more dificult to remove, and which will give ndditioaal strength to the 
reasons which have induced me to yield the preference to iron cables. 

These objections are ns follow : 

Ist. The greater part of chaia bridges which have fallea have given way 
at the bolts which unite the links. Now it is extremely difficult to caleulnte 
the strength which should be given (о them, as we do nut perfectly under- 
stand the manner in which they resist the strain; if we compare them to 
hars placed upon fixed beariag points, and charged with a weight in the 


middle, and the resistance of which is derived from a formula Р-М = 


we find the dimensions very small, loo small indeed, according to many 
experiments. 

If we suppose them to resist as if drawa in the direction of their length, 
(and many constructors admit this hypothesis) we arrive at large sections, 
which greatly inerease the weight of the joint ; besides this, we have no сег- 
tain information as to the quality of the iron which they need; it should not 
be so soft as that of the chaias, һесапве no curvature is required; but still it 
should not be brittle. To avoid mistakes prejudicial to the durability of the 
work, it is wise to make them ratber too stroag than too weak; bnt as I 
have just said, nn iaerease of weight is the consequence of this precautioa. 

?nd. The making of tlie eye requires great attention ; it has been observed, 
that when the bolt is too little, during the proof, a rent takes place from the 
outside to the inside of the head of the eye; when the bolt is too large, the 
rent opens from tlie inside toward the outside. Now, as it is almost impos- 
sible that the work of man should be perfect, in order to avoid the incon- 
venience above-meationed, several constructors have proposed to swell out 
the hend of the eye, in order to give it greater strength ; but to do this we 
must re-disturb the partieles of iron by hammering after having heated it, an 
operation which 1 have already designated as faulty. 

3rd. During the oscillatory motions, which take place in all suspension 
bridges, the irons rub forcibly against each other at all the joints, and this 
iends to wear them in those parts which have the greatest strain. This 
inconvenience docs not exist ia wire cables, 

Ath. In the moorings we are compelled (о nse curved irons, which have of 
course been re-heated, and are most often squared; this new heating, nad 
the diticulty of proving them, obliges us to give a greater size, which involves 
another increase of expense. 

ath. In very cold weather iron becomes brittle; wire enveloped ia grease, 


* To make the bars as equal as possible, we сап indeed, after having bent 
and welded the ends, drill through all «f£. them which make up a link of the 
chain, when roll; but it is evident in this case, that to prevent the drihing 
from d.min shing the strength of the eye, we must citer give greater size to 
the bar in this part or flatten it, involving a heanng which ішізгез the quality 
of the tron. 

t There ure, for instanee, some red shear (hot short) irons which lose 
nothing by Leng wrought at a white heat, lat which are injured in ау 
when wrought at a less elevated temiperdtnre, Tat the werkman eannot con- 
fe Шеті сте to fila these conditions exaetly, whence it liigpens, n ipi us 
wheh base even Leen proved, that the re-forged portions become bad, пікі 
come juently, Ihat only the final proof can give evidence of this imper.ection ; 
buras we have Jus suid, it 15 very Gitlicult tu prove curved bars, 
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and nol im immediate euntact with the air, must be less brittle than naked 
bars of iran. 

Gui. Cables ia bridges of great span, сап be mach mure easily raised to 
their places than chains, Ja the proposal far the bridge of Roche Kersard, 1 
have calculated that the weight of a cable wonhl he 7,968 kilogrammes 
(17.673 1b), while each chain would weigh 31,196 (09,402 1.) ; a work 
equally ditticnlt, it may be said, has been executed at the Menai bridge ; but 
if this proves that it is not impossible, it docs nut prove that it is nut very 
difficult. 

M. Vieat has asserted, that wires before breakiag, suier а considerable 
elongation, which announces the rupture beforehand, and thus gives timc tu 
mahe the necessary repairs, while chains break instautancously. 

This advantage of iron wire has heen disputed, in the case of wires united 
in bandles by ligatures, and the interstices uf which are filled by grease. М. 
Frinot thinks that these bundles form a brittle system ; he doubtless wookd 
like to say, as brittle as bar iron. In support of his opinion he has cited the 
herse, a sort of skein of hempen thread, which bas must strength when its 
elements are free, and loses part of it as soon as the loose threads are bound 
together, and approximated to the condition of ropes. If this assertion із 
confirmed by experiments—and 1 have prepared some for this purposc— 
cables will in this point of view, be neither worse nor better than bar iron.* 

Third objection—Cables form a less rigid system thaa bars of wrought 
iron, so that the horizontal vibrations of the roadway are much greater in 
the former than in the latter. 

For equal curves and weights this is true, bul when we have once given 
the preference, even in poiat of durability, to wire over bar iron, (and 1 con- 
fess 1 have done so,) will we not gain more by iaereasing the rigidity, hy 
means of the greater weight of heavier timbers for the roadway, and. by 
diminishing the eurvature of the cables, or the tension which they should 
bear per square millimetre of section, than by substituting chains for cables ? 

These Jatter likewise admit of an arrangement which cannot be ndopted 
for chains. 1 refer to the cradle form; aud in this case the outside cables 
being in a plane, inclined from the vertical, have a tendeacy to draw the 
whole roadway towards them, and as this takes place on both sides, it follows 
that the roadway is kept ia its position better than it would be by means 
of stays. 

1 offer these reflections to the readers of the Aunales, as the result of per- 
fect conviction iu my own mind, after deliberate eonsideratiou, and ] сап 
indulge the hope that this conviction will be shared by at least a small 
number of my associates. I shall examfae in a subsequent article the advan- 
tages and inconveniences of n diminution of curvature, and the defects in the 
proof which chains and cables undergo, either before or after being placed. 


Suggestion for the Prevention of Fire in Churches—A correspondent of The 
Times, remarking upon the frequent occurrence of fires in churches, as well 
as other old buildings, in which the modern practice of warming by stuves 
has been introduced in buildings not originally constructed for that purpose, 
suggests that if the plan were adopted in all new churches, ani in such of the 
old as are capable ot it, of sinking a well near the great western duor of the 
church, and fixing a forcing pump thereto, tu the spout of which a short 
hose might be adopted, and which might also be so contrived ns to tit the 
hose of the parish engine, and be under the eare of the sexton, many very 
destructive mn might be prevented by the timely application of water thus 
easily supplied on the spot. as in most cases where a fire occurs it is small ut 
first breaking, out, anda few buckets well applied would be sufficient ta extin- 
guish it; while, as is well known, from the extreme ditfienlty whieh now 
aceurs 1m procuring water at these generally isolated buildings, the tire has 
made an alarmin progress before any supply of water can be made available. 
In some places, the rain water from the root might be e nducted into a tank, 
which would ansser the purpose equally well, and nivy be made very useful 
when repairs are being made, and for the purposes of. ablution, now so much 
А from the alisence of water in the churchyard. 


А 


* М. Lauraut recently attended to the work of the bridge cf Roche Rer- 
nard, and has given me some details in regart to the Merse, which ean explain 
the objection of М. Frinat. "The herse is made һу laying the threads in a 
circle, and if they are perfectly parallel and evenly stretched, the insule ones 
nre shorter than those outside; if ligatures are appl'el, anl the Merse qs 
drawn out, as it must be to hft or pull loads, We see thit the threads ef the 
bundle, which trod Шетпр circular are now strat lit, or even bent m opposite 
directions—the outside threals then must be thrust up tugether, while the 
inner ones, il. they do not streteli, must brah. Withiut the Fgatures there 
would be асар анов between Uns dengthenme ond shortening. so teat 
they өшу інугте the strength of the bundle ; but it is the change of form, 
anil not ths менге, жіге із the cause of the evil, and the Arrar, boun? or 
not bound, would have the жапе sue gth, tf 1t retained rts priniuve form, as 
is the case with cables ol wire, 
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LEVELLING. 


Str—At page 434 of your journal, 1 have just read W. Dewley's remarks 
on the subjeet of attaining the correct bisection of a levelling staff; and 
although 1 cannot agree with his plan of “ the holder moving it slowly and 
firmly to and fro, in the plane of the observer, the base of the staff acting in 
its seat as a hinge," because I belicve, by such means that the base of the 
staff would in some degree work itself into the ground (except an. universal 
joint was attached to the foot), which, if at a hack station, svould occasion a 
eertain error; probably of much greater amount than would be oceasioned by 
a reading from the statf when in an oblique position. The principle of adopt- 
ing the deast reading on the staff is of course correct, and is really well worth 
the attention of cvery person engaged in levelling operations. But I have 
always found, that with the most earcful holder, and on a calm day, ihe 
inevitable unsteadiness of hand was suffieient to enable one to practise this 
plan with certainty. Jn windy weather, the vibration of the staff always 
ensures the same resnlt, constantly passing and repassing the perpendicular. 
In conclnsion, Sir, allow me to state, that in my opinion, the simple plan 
detailed in W. Bewley’s letter is well worthy of your readers’ attention; and 
there is the reproach conveyed in the postscript to W. Stevenson’s letter, at 
page 26 of your Jasi number, unmerited. 

1 remain, Sir, 
Your obedient servant, 
Perer Bnuvr. 


Charlolte-s[reel, Bloomsbury, 
Jan. 13, 1842. 


LONG AND SNORT STEAM VOYAGES. 


Зің--А correspondent Z in your last nnmber appears to lean to the opi- 
nion of Dr. Lardner respecting the profit to be derived from long and short 
voyages by steam. — 1 think, however, he is not borne ont by the examples 
adduced. With respect ta the list of transatlantic killed and wounded, men- 
tioned by him, it is necessary to say a few words in explanation. 

* Sirius withdrawn."—The Sirins was a small vessel, and was never iu- 
tended to be kept permanently on the transatlantie station. She was char- 
tered fora voyage or two by the company owning the British Queen and 
President, while their ships were building, and though sailing from an Irish 
port. was, I believe, the most nnprofitable of all, and the soouest withdrawn, 

“Тіс Royal William "—was also a small vessel, chartered by another 
company nntil their own vessels were ready. 

“Great Liverpool transferred." The Liverpool was certainly uusuceessful. 
This arose partly from the circumstance of her return on the first voyage 
after being out some days, which created an unfavourable impression against 
her, and being an indifferent sea-boat, she never attracted many passengers. 
She has since been altered by giving her six fect more beam, and is now, I 
believe, a very superior vessel. 

“ United States or Oriental transferred.”—She was intended for the sta- 
tion, hut never made a voyage. 

" British Queen sold." The British Queen made an average profit on nine 
voyages of £1256 per voyage ; and before the opposition of the Cunard line, 
which is assisted by a Government contract, considerably more. 

* The President lost."—The President made an average profit of £1350 
per voyage while she ran. These two ships belonged to the same company, 
and would have paid a handsome dividend an their eost, had it not been for 
the Cunard* opposition, and the unfortunate loss of the President, which 
was insured for a fourth part of her value only. She therefore took to the 
bottom with her the £60,000 of the company's capital mentioned by Z, and 
swamped her owners. 

“Great Western and Great Iron Steamer for sale."—1 am unable to say 
whether these are for sale or по. The Company hare some dispntes whether 
they shall build their own ships or not ; and as the courts have decided 
against them, their building-yard is advertised for sale. The Great Western 
has regularly divided nine per cent. on her сөзі, besides laying by a consider- 
able reserve fund ; so she can searce be quoted as a proof of non-suecess 
with long voyages. Your correspondent says that a “recent meeting of the 
Peninsular and Oriental Company enables ns to state, that oriental steam 


"vg Я р: 

Yhe Cunard opposition is stated to have reduced the passage money 
20 per cent. and to have reduced the number of passengers from an average 
of 240 to an average of 165 per voyage. 
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voyaging has been highly successful ; and this result has респ attained with 
the same vessels, and by the same management, that were incapable of 
realizing anything but loss on the New York liuc." That the vessels are 
under the same management, is entircly a mistake; that they pay a good 
dividend (seven per cent), is quite true. But how? The Company's capital 
is £300,000, and they receive from Government £66,000 for conveying the 
mails to Lisbon, Gibraltar, and Alexandria. It is evident that withont this 
Government assistance, the Company's vessels, with their short voyages, 
would not be dividing £21,000 а year among the proprietors, but would, as 
Z says, be still realizing a most eousiderable loss. 1 think therefore, from 
what ] have said respecting the Great Western and these latter vessels, it 
will appear, that the length of the voyage is of far less consequence than the 
probability of a full ship to make it with. 
І haye the honour to be, Sir, 
Your obedient servant, 
AN AMATEUR, 


MODEL MAPPING. 


516—1 have perused with considerable interest your report of Mr. 
Sopwith’s paper on the eonstruetion and use of Geological Madels, for 
whieh he was awarded a Telford medal by the Institution of Civil 
Engineers,—and І trust vou will allow me to make a few remarks on 
the analogy his proposition bears to the опе I have. advanced in my 
little work of Model Mapping, in which 1 suggest, that in all cases 
where the owners of estates are desirous of informing themselves, of 
the material and nndersoils, as well as the surface and contents of 
their lands, Model Maps should be extended in their usefulness, so far 
as to portray geological formation. The mode 1 propose is to sink 
shafts in the model correspondingly with the borings taken on the 
ground, and into these sliafts to insert rods of the same length as the 
depth of the borings, coloured gevlogically, to vertical scale; each diffe- 
rence of colour agreeing precisely with the strata of subsoils, as reported 
by the borers. The rods would be made to fit neatly in the shafts, 
though easy of removal, and would assimilate in use to the Grocer's 
Cheese-tastcr, which, when withdrawn from the cheese, identifies its 
qualities. Of course, 1 would not be nnderstood to feel otherwise 
than that Mr. 528 method is superior for mining purposes, but as the 
one 1 suggest does not render a division of the model necessary, but 
conveys tothe observer the pure iuformatiou derived from the borings, 
I am induced to believe that landowners interested in geology, and not 
initiated iu civil engineering, would prefer it, as the simplest and 
least troublesome method, were their attention turned to the matter. 

Lam, Sir, 
Your obedient servant, 
J. BAILEY DENTON. 

9, Gray’s Inn, December 14, 1541. 


STUDY OF CIVIL ENGINEERING AND ARCHITECTURE. 


Sirn—Delieving you are ever ready to give publicity to any sugges- 
tions which may have utility for their object, 1 beg to oter the follow- 
ing considerations, whieh, should you deem of sullicient importance to 
claim a place in your Journal, you will kindly insert. А very few 
years since there was по place in existenee where the study of Civil 
Engineering or Architecture could be presecnted as a separate science. 
The student designed for cither of these professions was compelled to 
wander through an intricate maze, without guide or compass to direct 
him, and often, as is too well seen at the present time, entered upon 
his duties without having even laid the foundation of a seientihe 
education. There have been some attempts of late to fill up this 
chasm in the educational establishments of this country, by instituting 
departments in several of the Colleges and Universities, where the 
attention of students is exclusively devoted to subjects in relation 10 
these branches of study; as also hy the foundation of the College for 
Civil Engineers. Now these have, Lam aware, in part supplied this 
desideratum, but in part only. Who is it that derives any benefit 
from these existing Institutions? are they the few or the many ? most 
undonbtedly those only who have money in plenty, and the greatest 
portion of their time to devote exclusively to the acqnirement of 
knowledge. But there are still a considerable number who not having 
such advantages, enter prematurely into offices, and therefore engaged 
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throughout the day, cannot avail themselves of these opportunities, 
and are consequently left without the means of preparing themselves 
for such important callings. То what can be attributed the fact that 
in nine cases out of ten, pupils pass through the term of their article- 
ship without having advaneed in any material point? merely, that 
they commence and continue almost wholly in ignorance of any prin- 
ciples, and unable to apply even those they do know. Now it appears 
to me possible to remedy this evil in a great measure by the establish- 
ment of some place where the evenings only would be sct apart for 
tlie pursuit of the necessary qualifications, and unto which a library, 
museum, &e. might be attached, if practicable; thus affording to those 
so situated means of improvement which are at present not to be found. 
Could the attention of those in whose power it is to carry into ellect 
so desirable an undertaking, be roused to a sense of its importance, 
that the subject might be fairly considered, there is little doubt but 
that the result would he benelicial. 
l am, Sir, 
Your’s, respectfully, 
A STUDENT. 
December 15, 1811. 


ON COMPETITION. 


Sin—Your correspondents have descanted frequently and largely 
upon the abuses of competition, and I concur generally in their cen- 
sures upon existing practices. Without attempting bowever to dis- 
cuss the merits and demerits of the subject, I will give you a case 
which may furnish matter for further comments ; inasmuch as I believe 
it is ina great measure, if not entirely original, in respect to the 
conrse adopted. 

The Magistrates of Devonshire advertised for designs for a County 
Lunatic Asylum, offering a premium of £100, or the chance of being 
employed to erect the bnilding. About 20 designs were submitted ; 
and after the committee had repeatedly conned them over, they can- 
didly acknowledged their inability, without assistance and advice, to 
enter sutliciently into the consideration of all the numerous details, so 
as to be able to form a satisfactory judgment of their comparative 
merits. Accordingly they called in the aid of Mr. Hardwick, to ex- 
amine and report upon the designs, in order to furnish them with elear 
and tangible data upon which tbeir judgment inight be grounded. 

Mr. Hardwick having so long held the appointment of architect to 
Bethlehem Hospital, was therefore peenliarly fitted for the task ; and 
it appears that he adopted the following course. 

In reporting upon the whole collection of plans, after some cursory 
remarks upon the greater portion of them, which һе deemed not worthy 
of a detailed consideration, he selected seven or eight of the most 
eligible, and made a tabular analysis of their contents under nearly 
thirty ditlerent heads; by enumerating of their various parts, by cal- 
culating the small quantities superficial and cubical, and arranging 
them іп juxta position. ‘Thus presenting at one view a comparison of 
the whole in all tlie various relations that can be expressed by figures; 
accompanied also by remarks upon their comparative merits in other 
Tespects. 

The result was very curious and interesting; as for example, taking 
only tlic cubical contents and cost, the calculations of the competitors 
were found to range from 124. to Gd. per foot! 

No conclusive judgment was ргогоппее in favour of any particular 
plan, the selection being left entirely with the committee. 

Now it may be worth the consideration of your correspondents, 
whether the course described is not desirable in order to arrive at a 
fair and judicious decision—and if so, is it in the porer of any eom- 
mittee, however zealous and honourable, to fulfil such а task; or even 
if they had the ability, could they devote the necessary Zime for com- 
poring, analysing, calculating, &c? — Further, if they could, and would 
do so, is it uot better to be done by a professional пар, wlio 1s not only 
more competent, but also responsible fur the advice һе renders? fs 
not such an ordeal of the designs calculated to detect fallacy and de- 
lusion, and thus prevent an injudieious selection? and is it not at the 
same time а great cheek upon collusion and jobbing? for under such 
ап arrangement few committee inen will be so daring as to vote in de- 
tiance of the merits of the case, with the liability of their corruption 
or ignurance being so readily exposed, 
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MR. VIGNOLES' LECTURES ON CIVIL ENGINEERING, 
AT THE LONDON UNIVERSITY COLLEGE, 


(We are indebted to our cotemporary the " Mining Journal for an 
abstract of Mr. Vignoles’ very valuable lectures, now in the course of 
delivery at the London University College. They will be found to 
abound with information of the utmost importance, nut only tu the 
student, but also to the profession generally.) 


ON ARTIFICIAL FOUNDATIONS, 


Lecture T. 25th Nov. 1-01. After offering some comments on 
enginecring generally, the lecturer alluded in particular to that im- 
portant portion where the skill of the engineer was most required— 
viz. foundations. After some instructive remarks upon the subject, 
he said that for the foundation of bridges a network of timber had 
been used, and was found to be very good su long as it was under 
water; but if it were liable to become dry, and expused to the effects 
of the atmosphere, it was sure to fail. He recommended concrete as 
far superior to timber; lie had seen concrete forced into a quicksand, 
and no weight could afterwards force it ош. Brick earth and clay 
form excellent foundations—the whole of st. Paul's, except the north- 
east corner, was built upon such a foundation, of from four to five feet 
thick ; at the north-east corner, the architect Leing afraid to trust to 
the ground, it being rather softer than the other parts, had the сіну 
removed, aud a well of from twenty to thirty feet square sunk to а 
depth of about forty feet, where the hard bed was found; he then 
raised a solid mass of masonry to within ninc or ten feet of the surface 
—arches were turned, and the foundation finished at an enormous ex- 
pense; whereas, a few cubic vards of eoncrete would have answered 
equally well, if not better. АП must have noticed the hole that was 
filled up in laying the concrete foundation of the Royal Exchange 5 
there a few cubic yards of concrete did the work inore expeditionsly, 
and as well as the ingennity of the mason could have effected it; he 
alluded to some of the most remarkable instances of the prodigality of 
architeets in laying foundations, as the Barritre de l'Etoile (a trinm- 
phal arch at Paris), where the cost of the foundation far exceeded the 
amount of surface work ; and the viaduetof the Valley Flore, in which 
a mass of solid masonry, thirty feet thick, was erected, extending all 
across the valley. In these cases vonercte would have answered the 
purpose equally well, and at an enormous reduction in expense. Mr. 
Vignoles stated that the leading principles he wisbed to impress upon 
the minds of the students were—extension of base and equality of 
surface. He then, at some length, explained the different foundations 
that had been used for bridge building, and inentioned particularly 
Ranger's patent for curing defects where foundations have given way 
—viz., by using hot water to concrete applied in boxes, the hot water 
causing the concrete to expand. This was applied to the foundation 
of the Custom House when it had given way in consequence of a failure 
in the piling, which rendered necessary the application of an artiticial 
for a natural foundation. He then remarked upon the various methods 
now in vogue for keeping the piles of bridges dry while under repair, 
alluding to caissons, and Mr. Tierney Clark's method of putting in 
the foundaticn of the landing place at Gravesend by portable cotler- 
dams. The Professor concluded his instructive lecture, stating his 
wish to popularise the knowledge of engineering as a means of bene- 
litting the public at large. 

Lecrvre П. Wednesday, the Ist Dee, IS{1.—In the first lectnre 
Mr. MEE gave the general principles of the various deseriptions 
of foundations; in the present he proceeded to illustrate those princi- 
ples by diagrams. Не stated, that if à goud foundation were provided 
hy nature, the subsequent operations were simple, the main point 
being to imitate nature as closely as possible. Where the soil was 
bad, considerable skill was required ; for instance, in laying the found- 
ation for the pier ofa bridge, a wall, or a column, tlie. first peint was 
to give the base extensibility, іп proportion as the natural soil was 
weak, so in equal proportion must the size of the base be inereased— 
the pressure must also he equal; the soundness of the foundation not 
depending so much upon the amount of settlement as nponits equality. 
There were various ways of obtaining this—viz., by the use of con- 
crete alone, ог in conjunetion with timber, timber alone, or stone, or 
briek. — Maving so much insisted upon tlie necessity of an unifermity, 
it must be supposed that no portion of the artificial soil should eseape s 
where that was Оке shee? айта must be resorted to, Пе then, by 
means of diagrams, explained the nature of that method—it bemg by 
driving piles eluse together, all round the foundation ; the piles being 
(sty) tour inches thick, and as long as might be necessary. This 
method entirely prevented the escape of the soil in any manner but in 
a vertical direction, and ensured an uniform sinking, howeser bad the 
natural soil might have been. He then alluded to a very large chnn 
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ney, twenty-two feet square, where the natural soil was a shifting 
quicksand; concrete was put in in layers, ontil the bed was cight feet 
thick; onthis was placed a layer of flag-stones, five feet square: eight 
days after the work was completed, the whole sunk eighteen inches, 
without the least deviation from the perpendicular. Other modes 
lad been adopted, amongst which was the following:—A number of 
timber balks were laid across, and concrete placed in the spaces be- 
tween; then filled up with bricks; timbers were laid in a cross direc- 
tion, and the flat stones placed upon them. In this instance the wood 
was laid where no change of atmosphere could affect it. The nature 
and use of a coffer-dam was then explained, and the Professor, at some 
length, showed the danger of incautiously drawing the piles; the va- 
euity occasioned by their withdrawal being filled np by ihe surround- 
ing matter, greatly injured the stability of the foundation. In making 
one of the London bridges, a great disfigurement had occurred in con- 
sequence of the incautious withdrawal of the piles, one side of the 
pier having suuk one foot. 'The modern plan to prevent such acci- 
dents was to have a double cofler-dam—the piles of the ioner опе 
being eut off, and the outer piles might be withdrawn without danger. 
In laying foundations, he snpposed there was a layer of soft ground, of 
moderate depth, with a hard substrata; piles must be driven through 
tlie soft soil into the bard bed ; a very slight depth would be sufficient, 
but still, in most cases, sheet piling would be necessary. 

The Professor said that he was lately indebted to an officer of the 
Bengal Engineers for an acconnt of a very ingenious method, almost 
universally practised in laying the fonndations of bridges and temples 
in India. Tt would not answer here, labour being so dear; but there, 
where wood was very scarce, building materials in great plenty, and 
labour very cheap, it was the simplest and most effective that could 
be imagined. From the explanation, it appeared that the system was 
the same as piling, but, instead of nsing wood, small wells of brickwork 
were substituted. Take, for instance, the pier of a bridge; a small 
well of brickwork was constructed—say, six feet deep, seven feet in 
diameter, with a hole through it, three and a half feet in diameter ;* 
this is placed on tbe sandy bed where the foundation is to be made ; 
а workman gets into it, and nndermines the well from the inside, the 
earth being drawn up in buckets, additional layers are added to the 
top of the well until a sound bottom was reached ; and the singularity 
was, that there was not one or two of these little wells, but hundreds, 
and, in certain cases, to a depth of fifty-five feet: arches were then 
thrown across, and the superstructure raised, When the foundation 
was in the bed of a river, the excavation went on by the workmen 
diving through the water to the bottom of the well, and working there 
until obliged to come to the surface for air; for instance, through ten 
feet of water in the river and to the extent of forty feet of water in 
the well—one of the most extraordinary instances of perseverance 
upon record. English engineers had somewhat abridged the labour 
by substituting an oblong square of fifteen feet by four feet. with two 
elliptical holes for the workmen, so that, instead of three wells of six 
feet, they get one of fifteen feet—the principle being precisely the 
same. 

In France a number of bridges had been bnilt where the water was 
not rapid, upon a very simple foundation; a framework of timber 
being made, furnished with short piles at the corner, and laid in the 
bed of the river, and the superstructnre raised upon it by means of a 
wooden diving-bell. The ег perduc was another way, but соп only 
be used in still water; a quantity of stones were thrown in until a 
fonndation was obtained ; where there was any curreot this fonndation 
was snre to give way, as in Plymouth Breakwater and Kingston Har- 
bonr. He then alluded to the case of one of the London docks, where 
the wall, being made with too great a curve, from the want of pile 
sheeting, the soil gaye way—the engineer adding fresh matter uotil 
the toe of the wall actually appeared (to the аты. of all) above 
the surface on the other side. He then gave examples of several ori- 
ginal methods of preparing tor the formation of foundations in Italy 
and Ireland by means of baskets of stones, &c. 

CONCRETE. 

The Professor next explained the nature of concrete, and gave 
directions for its formation—viz., one part of lime, twice that quantity 
of sand, and twice as much broken stone, or gravel, as there was sand. 

The goodness of the concrete depended upon the quality of the 
line. іп making concrete, it must be borne in mind that the materials 
were far more bulky separate than when mixed; for instance, to make 
a cubic yard of conercte, which contained twenty-seven cubic feet, it 
would be necessary to have thirty-four cubic feet of materials, besides 
the water. The three ingredients should be mixed dry, aud the water 
E iu slaking, the conerete will expand about one-thirtieth in 

ulk. 

The great expense of cofler-dams, and of piers generally, had lately 
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.led to a very peculiar construction of bridges by piling 
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only, as, for 
instance, in iron bridges, no masonry being used. The Professor 
stated, that he had built seven or eight bridges ороп that system; 
the piles were driven in aod the iron work erected upon the wood. It 
had been tried to substitute cast-iron for piles instead of wood, but 
they had not suceeeded, the iron being very liable to break. He also 
alluded to a beantiful arrangement for fixing branches to piles by means 
of a sliding collar, but which it is impossible to explain without dia- 
grams. A French work, above 200 years old, was produced, with 
some very curious engravings of the modes then in use for securing 
foundations, and which proved that we are using the same means at 
present, and that many of our so-called new processes were in use at 
that time. He then conchided by stating, that, at his next lecture, he 
should bring forward some more general rules respecting foundations, 
and after that proceed to,consider the best method of securing slopes 
of carth, now so generally in use. 

LECTURE 3. Wednesday, Sth Dec., 1511.— Mr. Vignoles explained 
that at his former lectures he had applied the term “concrete” too 
generally, and would now explain the difference between * beron ” and 
*conerete." Beton was formed of the usual quantity of saod and 
gravel, broken stones, &c., but, iostead of using the ordinary stone 
lime, hydranlic lime was applied. He then stated that beton is nsed 
exclusively under water, concrete only where water does not get in; 
beton never sets until it is under water, while concrete will not set 
except itis dry. Тһе lime nsed for beton must be first slaked, while 
for concrete it slakes in the process of mixing. Beton sets best when 
let down gently in cases, and concrete when scattered from an emi- 
nence. Beton takes months to become hard, while concrete hardeus 
ina few minutes. The both are in purport essentially the same—to 
form an artificial stone or rock—the one for works under water, and 
the other for those on land. He then alluded to the knowledge of the 
ancients of beton and concrete, and read extracts from the werks of 
sundry authors, from Josephus to the present time, proving that asser- 
tion. The use of piles was also very ancient, the foundation of a brick 
pyramid in Egypt having been constructed on that principle. After 
impressing upon the minds of the students the great importance of a 
good foundation, and the efficacy of concrete for attaining that end, he 
concluded, by stating that his next lecture would be again on the sub- 
ject of foundations, and after that he would proceed to lecture upon 
slopes of earth, and explain the causes of the late accidents upon the 
different railways, pointing out where the errors of judgment had 
occurred. 

Lecture 4. Wednesday, 15th Dec. 1811.—Mr. Vignoles commenced 
by explaining the mode in which piles were driven in, and produced 
a model of a pile-driving machine (from the mnseum of the college), 
by means of which he shawed the method in which steam power was 
applied to that machine for expediting the work—stating, however, 
that, far from that application being a novelty, he had used it himsell 
twelve or fourteen years ago. 

ROCK FOUNDATIONS. 

Having treated in his former lectures upon foundations in natural 
soils, or various kinds of artificial bascs, he would now notice such as 
were of the composite order, being partly on rock, and partly requiring 
artificial means to render them sutficiently sound for the required pur- 
pose. It often bappeus that, in making a bridge, there may be rock 
on both sides of the river, and the first pier may rest upon rock, while 
the second and third may have an insecure foundation, in consequence 
of a“ pot-hole? (as it is called) of sand unexpectedly being discovered 
in the very spot where these piers are to be erected; the only plan 
to get over this difficulty is to cut the edge of the hole in steps; 
sheet-pile it a short space from the wall of the hole, and fill up the 
intervening space between the piling and the hole with beton, or some 
other substance, and thus form a continuation of the rock itself. Dif- 
culties also present themselves in solid rock foundations ; for instance, 
in such an erection as tbat at the Devil's Bridge; the ravine over 
which the bridge is to be thrown may have been formed by the run- 
ning of water—tlie strata, accordinglv, runs with the nsual inclination 
on both sides. 1f foundations for the piers of the bridge were not 
sunk deep enough into the rock, the press of the water filtering 
through the fissures of the strata have such force that, notwithstanding 
the resistance of the arch, he had known instances of the pier being 
actually pushed outwards. The only method of avoiding this was to 
sink the pier so low into the rocks, and, by means of steps, secure it 
so firmly, that the force of the water must break the pier—not force it 
outwards—before it could destroy the bridge. The Professor, before 
going into the question of rock foundations, begged to state, that, in 
these lectures, he only laid down the general principles of foundations ; 
he could not go into the details of tlie business, and the circumstances 
of stone foundations were so varied, that it was only by a life of labour 
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and experience that the best method could he arrived ats he wished 
that each student should, in his private study, well consider, aud, by 
reading, test the correctness of the principles which he laid down for 
their guidance. А whole year's lecture, repeated every day, wonld 
he no more than sufficient to draw the attention of the student to im- 
portant points—the details could oniy be gained by practical experience. 
In preparing the foundation of lighthouses, the whole resources of the 
engineer must be called into action. А lighthouse must be built in 
such a manner that it must aetually grow from the rock; there are in- 
stances where lighthouses have fallen ina body. Не could inention 
one in Ireland, the foundation of which was a solid rock; he saw a 
party who witnessed its fall, and who informed him that it fell in a 
solid mass, tearing away a portion of the rock with it. The fault was, 
that the foundation was not sunk deep enough into the rock. Пе 
then alluded to the celebrated Pharos (of Pharos) of Alexander, which 
was justly reckoned one of the seven wonders of the world; it was 
bnilt about 253 years B.C., and received its name from the island on 
whieh it was built; it was 550 feet high, and the base was 150 feet 
square, and could be seen at a distance of 40 English miles. Josephus, 
and many other authors, had given descriptions of it, which pretty 
well agreed; and what was most extraordinary, tliat the very same 
iom making the foundation was practised then as now. The 
stones were dovetailed together, dowelled, and rin with lead, so as to 
firmly secure them intheir places. The cost of the building amounted 
to no less a sum than 200,000/. of our money, and it lasted above 16 
centuries; no diminution in its height occurred nati} after a 1000 
years from its erection, at which time abont one-third of its height 
was wasted away by time, and it was only within about 400 years that 
the whole is snpposed to have been destroyed, and that only by means 
of an earthquake. He then remarked, that it was very seldom that 
the name of an engineer was handed down for 2U00 years, but all ac- 
counts agreed that Sosastros was the name of the engineer who erected 
this wonder of the world. ‘The celebrated Corduan, or, as it is gene- 
rally called, Cordovan Lighthouse, at the mouth of the Garron, is 
built upon the same principles as the Pharos; this Nene is, how- 
ever, circular, but the masonry is not calenlated fer durability, it being 
built of freestone. The expense of this lighthouse was enormous, as 
must be supposed, when miilions of frances were expended upon orna- 
ment, which was the more absurd, when it was considered that it 
stood upon a barren rock, in the middle of the sea. He could not help 
quoting a line of Pope— 
"Tis only usefulness that sanctifies expense. 

This is a sentiment that he wished to impress upon the minds of all 
his students, for it was a great fault of modern engineers to expend 
great sums upon ornament, which could be far hetter employed upon 
aetual necessaries. Пе then turned to the Eddystone Lighthouse, and 
related the histories and fates of the two lighthouses preceding the 
one now standing, which was erected by the genius of Smeaton, and 
strongly recommended his pupils to read the account published of that 
great work. The Eddystone rock is peculiarly interesting to the en- 
gineer; it is found first at about one mile deep in the ocean, and then 
rises gradually about one foot in ten, util it reaches near the level of 
the sea, when а sudden crop makes its appearance, and rises above 
surface. [rom the peculiar formation of this rock, there is always a 
heavy ran upon it, which renders it so very dangerous, ‘The learned 
Professor, after explaming at some length the process of the erection 
of tliis celebrated lighthouse, concluded his lecture. 


ON EARTH WORK. 


Lecture 5. Wednesday, 22nd December, 1541.— The Professor com- 
menced by stating that earthwork, taken in the present extended sense 
of the word, was but little known to the ancients. ‘The gigantic ope- 
rations in earthwork of modern times correspond with the viaducts of 
the aneients. Our earthwork may be confined to excavation, cutting, 
and embankment, or getting and filling, as ordinarily denominated by 
contractors. Не then went through the whole process, giving the 
scientific and common names of each description of work. Woth 
respect to the works of the ancients, in the canal made by Cyrus, the 
Phænicians were th» only workmen who cut the canal with slopes—all 
the rest employed ent straight down, and, in consequence, the former 
stood, while the latter fell іп. The River lo, in Italy, was a curious 
instance of embankment; this river i$ situated in a Very flat country, 
and makes an annual depesit of a calcareous matter, which, hardening, 
raises the bed of the river in a slight degree every усаг. ‘The ancient 
inhabitants, to prevent their country from heing inundated, were ob- 
liged to raise a small embankment on each side of the river perhaps 
two or three feet high—which, having served. fur sume years the de- 
sired purpose, and the bed of the river. having became: higher froin 
the deposit, the embankments required to have. still more added to 
them, until, after the lapse of centuries, the bed of the river, from (he 


constant deposit of calcareous matter, and the consequent neeessary 
additions to the embankments, to the height of thirty feet, is now 
several feet above the level cf the surrounding country. "l'his work 
looks like one of our mo lera gigantic works, but it beirs по compari- 
son to the labonrs of th» present day, it being but a work performed 
froin year to year, in small portions at a time, while ours have been 
formed at one operation. From ull his researches, he, therefore, came 
to this conclusion, that, until late years, earthwork was but little known; 
he could make the same reinirk with respect to cutting. This work 
was trst treated. systematically by military engineers in fortifications 
on the continent after the invention of cannon; authors of that period 
lay down many curious rules for forming ramparts. Various useful 
caleulations are given to determine the best mole of making the mat- 
ter taken from the ditch exactly su'licient to form the rampart, in order 
that there should be none either to procure or carry away. The next 
isin the construction of canals; the same rales were followed as in 
the construetion of ramparts. In road-making the same calculations 
were made ; the whole aim of the engineer being to make the imagi- 
nary line, called the “balaucing line," so perfect, that the earth re- 
moved from the eminences should fill up the hollows in the irregulari- 
ties of the country thrangh which the road was to be made. The 
cause of these fine calculations was the difficulty and expense of earry- 
ing away the superfluous earth to another place. ‘The absence of 
great undertakings on the continent is attributable to the want of our 
modern appliances to get rid of the superabundant matter. іп the 
contracts seat in oy foreigners for works abroad, it is amusing to see 
the finical exactness with which the contractors calculate the expense 
of removine the first 100 yards, then the next 25 yards, and so on in- 
creasing until they get to 300) yards, beyond which the price is enor- 
mous. It is only within the last three years that they seemed to have 
the slightest idea of the plans iu nse in England for facilitating this 
work; it is certainly not mare than 30 years ago that we commenced 
ufing the tramroad. First of all the only plan was to remove the 
earth in barrows, then the clumsy three-wheel cart was introduced, 
after that tramroads, and now edge-rails, with the apalication of a 
locomotive, so that 30 years has changed the load from 24 enbie yards 
to nearly 10). 

Before railroads came into general use, deep cuttings were executed, 
and one remarkable instance Telford has left behind him in the Bir- 
mingham Canal, which is remarkable for boldness of idea and success 
of execution. Near Market Drayton there is an embankinent, began 
15 or 16 years ago, and which is as yet hardly finished, so great has 
been the slipping and so difficult the remedy. This work is a re- 
markable instance of combined bad effects of a bad mixture; the slopes 
have flitted down until nearly in the proportion of 1H to t, and it is 
now more like a large hill than an embankment. There is an instance 
of a deep eutting, by Dodd, ut the Highgate Archway; it was in- 
tended, first uf all, to make a tunnel, but, from the constant slipping of 
the earth, it was obliged to be made into an open cutting. ‘The pre- 
sent bold mode of cutting down large hills and filling np deep valleys, 
in the formation of railways, is due to George Stephenson, and. in the 
construction of large cuttings and embankments for canals to Telford, 
whilst Dodd made the largest cuttings for roads. On the Holyhead- 
road the failure of the embankments and cuttings in the London clay 
will teach a good lesson to the young students. ‘The point to be con- 
sidered is, which, of masonry, aqueducts, tunnelling, embankments, or 
cuttings, would be the cheapest mode of doing the work proposed, 
At the present time earthwork is the cheapest, for modern practice 
has rednced it to a price рег cubic yard. In the contracts for the 
Paris and Rouen Railway, the contraets sent in by the French engineers 
were invariably 2 or 4 times the amount of those sent in by English 
contractors—thus, notwithstanding the expense of transporting the 
workmen into Trance, the whole of that work is in the hands of En- 
glishmen. 

The engineer, to form a just calculation, must well study the eharar- 
ter und mechanical properties of the soil and the necessary slopes. 
Experience alone can teach these points. ‘There nre many varieties 
of the London clay, which, when cut down to a certain depth, on ex- 

osure to the atmosphere are sure to shp; "mother cause is, the great 
Ww with which the embankments, Nc, are formed. When the water 
does not penetrate, this clay is very lord, but after exposure it felts 
away, like tallow, and the only remedy is to get rid of the Water by 
draining. When a stip takes pliee, the toe of the embankment bulges 
forward; in the first iustanee, the surface should be well drained a 
short distance from the edge the drain to be рие, m order thet 
the water should uot penetrat; borings should: be made horizontally" 
and the water tapped; when expeese and time are no objeets, the 
whole should be ent in steps, and drained by means ef wattles,so that, 
ifa slip takes place, it is enly parted. The foree with whieh the toe 
ef the embankment bulges out is soeh that a wall of masonry would 


TO O LLLA Жы 


60 THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


be of по nse, as it would be pushed out; the most effectual preventive, 
or remedy, is wattling and bush drains, When time will allow, it is 
better to make the embankments in layers, and between each layer of 
earth putting iu a course of brushwood, clippings of ledges, or wat- 
tlings. When embankments are obliged to be poured out hastily, 
allow thein to take their natural slope, and if it slips let it remain, for 
however much it may be attempted to reduce it to its former shape, 
it will still again slip and regain its position. A good praetice to 
provide against slips is to forma slight abutment of earth, a short dis- 
tance from the toe of the slope, so that it should stay the slip if it 
takes place ; this plan is more particularly available when the work is 
obliged to be erected ona natural slope—for instance, on the side of a 
hill. The Professor, then, for the information of the younger students, 
explained, by diagrams, the nature of slopes, and the meaning of the 
expression “two feet to one," &е., and concluded by recommending 
that, in forming slopes, the engiueer should run some risk of slips, in 
order to save the great expense of removing more earth than is actually 
necessary—the cost of repairing these slips being but little in com- 
parison. Не likened the work to an insnrance on life—the risk to be 
run being caleulated upon by precedents. ‘The principle is to get the 
greatest extent of work finished at the least possible expense, and 
many of the great slips that have taken place might lave been pre- 
vented, or speedily enred, had the plans he laid down been better fol- 
lowed. 

LECTURE 6. Wednesday, the 29th Dee. 1841. —Professor Vignoles 
stated that, before continuing the subject of earthworks, he wished to 
set right an erroneous impression with the publie, in consequence of 
an expression he made use of at his last lecture; he had then recom- 
mended that “the engineer should rau some risk of slips, in order to 
save the great expense of removing more earth than was actually 
necessary —ihe eost of repairing those slips being but trifling in com- 
parison." He need not say that he so expressed himself, but it was 
always on the supposition that no risk was to be run where there was 
the remotest probability of danger. He mentioned this beeanse of the 
circumstance of the slip on the Great Western Railway, which was 
attended with sueh fatal results, and happening only a few hours after 
he had made thatstatement. From all that had been stated, it appeared 
that the slip itself was but very ineonsiderable; the eutting where it 
took place was 57 fect deep, the slope two to one, and the width 
of the road 40 feet; the slip took place about half way up the bank. 
A number of smaller slips had occurred, and tiles were used for drain- 
ing instead of bushes, &v., to cure them—still the mode of curing 
them was the same as he advoeated—by drainage. As he had before 
stated, the slip itsell was very incensiderable, bat, by having nothing 
to cheek if, the earth fell upon the rails. A doubt seemed to exist 
whether the coneussion produced in the air by the passing of the 
former train had not brought it down, for the accident happened in 
the interval between the passing of the two trains—the first one 
having proceeded uninjured, whilst the latter was attended with snch 
fatal eousequenees. If the preeaution had been taken, when it was 
first observed that a slip was likely to oeeur, to put up a fence of 
hurdles to eheek its advanee to the rails, doubtless the aeeident would 
not have happened. The manner of the slip showed that it was 
caused solely bv the infiltration of water, probably a considerable way 
hack from the edge of the eutting, or, perhaps the water had lound 
its way in by the ditch along the top; the water which had thus got 
into the soil having expanded during the frost, the sudden change of 
the weather brought down the earth. The Professor then, by means 
of a diagram, explained the nature of the cutting, from which it 
appeared that the *top lift" was deposited in spoil bank ; at the top 
of the cutting a drain had also been eut, but he was of opinion that 
such drains were injurious, when the soil was at all precarious. The 
spoil bauk was not the oceasion of the slip, since it did not take place 
at the top, but bulged out in the middle. Although this slip was very 
small, trom the fatal effects which attended it, it was the more 
necessary to gnard against the recurrence of the likes there were but 
a few [eet of earth ou the rails, yet the effeet was the same as if so 
many planks had been placed upon Шет. The Croydon slip arose 
from the same cause, bnt, though so much larger, no aceident oeeurred. 
In the late accident there were but thirty or forty waggon loads of 
earth, and all was right again in a few hours, while in the Croydon 
slip 3,000 or 1,000 езіле yards of earth fell; the soil in both instances 
consisted of the London clay, with pot-holes of sand. It was elear 
that the accident was not to be set down as one of entting, similar 
slips having tahen place upon cuttings not more than twelve or four- 
teen feet deep. He must impress upon the minds of the students 
that it was not the length or depth of the eutting which regulated the 
slopes, bnt the soil and practicability of drainage ; unfortunately it was 
impossible to know exactly how these matters might stand, experience 
alone could teach them. Пе had dwelt long upon this subject, but he 
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wished it to be understood that it was well-judged economy he advo- 
cated, not such as жопа, in the least degree, tend to produee such 
fatal effects as iu the case previously alluded to. 

The balancing of the line was equally necessary for railroads as for 
eanalsor common roads; it should be the engineer'saim tliat the quantity 
of earth from the cuttings should be as near as possible sullicient for the 
embankments; compared with former times, the mode of transit was 
so mneh facilitated, that where some years baek it was necessary that 
the balance line shonld be limited to the hillto be cut through, and the 
valley to be filled up, now the line might extend two or three miles. 
It was essential in balaneing that the engineer should be aware of the 
different degrees of compressibility of the matter; it was known of 
sand that it would occupy the same cubic contents in the embank- 
ment as it did in the hill, and one yard or 100 yards of gravel would 
be still the same, but in elays it was very different, they occupying 
less space in the embankment than they did in the hill, in their original 
position; 100 yards of clay would not make 100 yards of embankment, 
the average amount of compressibility being not less than 10 per 
cent., or even, upon oecasions, as much as 15 per cent. He had known 
occasions when 100 yards ent froma hill had only made 55 yards of 
embankinent, but, upon an average, it would require 110 yards of clay 
to make 100 yards of embankment. Rock enttings, on the contrary, 
expanded, beeause the solid rock could never again be restored to the 
same degree of density; the difference would vary much, according 
to the size of the fragments, but where the pieces were large, 100 
yards would make 120 yards of embankments.* Chalk, again, would 
be rather npon the excess, though much depended upon its quality. In 
rock euttings you might make them nearly perpendicular, but in chalk 
much diseassiont has arisen as to what was the proper slope, some 
eugineers having even recommended that it should overhang the road, 
but he contended that it should slope, to carry off the water; he had 
found a slope of one quarter to one generally sufficient. Roek chalk 
would stand perpendicular, while several of the softer descriptions 
would require a slope of one-half to one, or even two to one. 

The Professor then proceeded to speak of the correct mode of com- 
puting the quantity of earth in a cutting or embankment, and made a 
section of a hill half a mile long, to be eut down, the true cubic con- 
tents of a portion of whieh was 992,000 cubic yards, computed 
aeeording to the prismoidal formula; but the ordinary method by 
which contractors would ealeulate the contents of the hill, by mean 
heights, would only show 310,000 eubie yards—that is to say, there 
would he a differenee of 22,000 eubie yards against the eontractor, the 
consequence of which had beer, that the person eontraeting to eut 
down suel a hill, at so mueh per yard, would lose, from his bad method 
of ealeulation, above .£1,000. Another method was also in use— 
ealeulating by the mean area; which system, instead of 332,000 eubic 
yards, would show 376,000 cubie yards, being an excess in favour of 
the contractor of 44,000 eubie yards. Many contractors had realised 
large fortunes by mean areas, and sustained serious losses by mean 
heights. Having thus shewn the erroneous methods of caleulation in 
use, he then, at some leugth, explained the prismoidal formula, 
accompanying his instructions with many diagrams, without which any 
attempt at explanation on our part would be useless. ‘The learned 
Professor concluded his lecture by strongly recommending a close 
study of mathematies to the junior (all) students, as the greatest assist- 
ant to the labours of the civil engineer. 


Embellishments of London-We have heard it stated, and we believe on 
good grounds, that a great and striking improvement is about to be made in 
the appearanee of Piecadilly, consequent upon the removal of the ranger's 
house in the Green Park, which will be demolished early in ihe spring. This 
tasteful suggestion, we have heard, was made by the Premier, and is to con- 
sist of a noble terrace and public walk, from the gate into the Palace-gardens 
at Hyde Park corner, to the junetion of the houses at the lower end of the 
basin, The form of the grouod on this line is particularly favourable to ріс- 
turesque elfect im laying out and planting, and to architectural beauty of 
design in the esplanade, Fountains and statues, 100, are likely to be intro- 
duced, to add to the grandenr of the plan. give encouragement to the arts, 
and eombine the whole with the palatial residence of the Sovereign, by 
carrying it, perhaps. further on hereaft r, along the line opposite to Giros- 
venor-place, The magnificent equestrian statue of Wellington, now easting 
by Wyatt, will surmount the areh facing Apsley house ; and wes ee no reason 
why it should not be balanced at the other termination by a statue of Sir 
Robert Pecl, together with his name to the work, the idea of which, as we 
have mentioned, is understood to have emanated from him. At all events it 
will be a splendid embellishment of this principal street in entering the 
caiptal from the west.—Literary Gazette. 


E ue E eee 
* These remarks strongly corrohorate those of an American engineer, 


inserled in the Journal of December last.—lv. C. E. & A. Jovrnat. 
i See the evidence on the Brighton Railway before the House ot Lords. 
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IRVING'S TILE MACHINE, 


Ix the last number of the Journal, page 5, we gave a plan and deseription of this machine, whieh was not properly understood from the want 
of the annexed perspective view of the apparatus, which we have since had drawn. 


THE INDUSTRIAL STATE OF BELGIUM.* 


Tue Belgians, besides a soil made fertile by their own exertions, 
possess in their mines of coal and iron the elements of a great manu- 
facturing power ; and we have already found them, by their produetious 
of cotton and woollen cloths and hardware, formidable rivals in many 
foreign markets. Once the tame oeeupants of the battle-field of 
Europe, they have now in this age of peace availed themselves of 
their frontier position, to harass the trade of the surrounding countries; 
often, it must be acknowledged, by expedients not the most justifiable. 
The only charaeteristies which the Belgian tribes possess іп conimon, 
the only features of a national organization, are of a very unpromisin 
nature; but it takes time to make a nation, and give itthe high-soule 
character of a great community. We do not complain of the Belgians 


for employing English workmen to beat us out of the market, for that | 


is rather a good aceessory of a disposition to enterprise; but we fear 
that the spirit of piraey, which breaks out in their literary under- 
takings, is too deeply-rooted, and that its demoralizing influence will 
long affect them. We tind the Belgian journals ever holding forth to 
public attention some promised wonder of native growth; but we do 
not find, on after-inquiry, that these visions and speculations are ever 
brought to any tangible form. ‘The spirit of imitation is a good one ; 
but that of piracy is so demoralizing in its influence on the mind, that 
we cannot augur well of future suecess to Belgian enterprise. It will 
take many years before the Gaseons of the north can be sobered down 
to the business-like pursuits of a steady people; and until that takes 
place, England has little to fear from their rivalry. These are remarks 
which are not unnaturally suggested to us, when we read the próem of 
a new Belgian periodical, devoted to the industrial arts. * Belgium,” 
says the author, “occupies, without fear of contradiction, a first-rate 
position among manufacturing nations, as the brilliant exhibition of 
its productions demonstrates to every eye." This is an introduetion 
so truly Belgian, that we sliall be prepared for any future escapade of 
our new eontemporary. 

Until the present time, it appears that, with two exceptions of works 
produced by the editor of the one now founded, no periodieal devoted 
to the mechanical seiences has yet been attempted in Belgium. We 
are rather surprised at this, but we hope that the effort now made may 
be successful. Belgium, it is known, lias at Brussels a very fine mu- 
seum of the industrial arts, which is thrown open to the public, and is 
a favourite Sunday walk of the working classes. The Director of this 
museum is M. Jobard, a gentleman to whom Belgium is much 
indebted for his exertions. ‘The state of school instruction is very 
good; but the point in whieh the Belgians are mainly deficient is in a 
workmanlike etiaraeter, which is not to be created in a moment. The 
number of patents issued in Belgium is pretty large, but they form no 
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criterion, either of the progress of the arts, or of the ingenuity of the 
Belgian people. We find that the numbers are :— 


1830 . o 5 1536 . : E. 6 

1531 . е 5 15 15897 . Я . 134 
WEB 5 25 5 all) WER 0000 250 l 
1595. 0 - 1539 . . 269 | 

1584 . о о 3 1540 . А 325 
1802-2022 69 ] 
The small number in early years is to be accounted for by the effset | 
1 


of the revolution, and the embarrassments of the country. 


THE “SLIDING SCALE.” 

Sin—Being fond of the combination of utility and simplicity, 1 send 
you an idea of a “Sliding Scale," not for dei. in the House of 
Commons, 1 assure yon ; but to be submitted, throngli your journal, to 
the judgment of the hononrable professions of the civil engineer and 
Architect, for their universal adoption. The sliding scale I propose 
is to be drawn on a separate strip of paper, and substituted in lieu of 
or in addition to the present one usually put on plans, maps, sections, 
&c. It may be in length proportioned to the size of the plan, and 
about half an inch in width, of the same paper, and kept always 
with it, by being slid through two or three euts made with a penknife 
at right angles to the roll of the paper. There it lies, and is available 
at а moment’s notice, for examining the plans as to details, additions, 
alterations, and so forth. About five minutes extra eare im drawing 
this scale makes it au invaluable attachment to any plan. The expe- 
rience of almost all persons conversant with these matters must suggest 
cases of occasional great inconvenience arising from not having a pair 
of compasses, plotting-scale, or even rule, aye, or pencil at hand, at 
the moment when most wanted, say in а field, on a scatluld, when 
exhibiting designs to direetors, noblemen, gentlemen, Xc by your 
having put on hastily yuur No. 1 coat, to be punctual to appointment, 
leaving all your conveniencies in the pocket of your worbing one, snug 
in your study. In some instances very unusual sizes for plans may 
have to be adopted ; and here, too, the sliding seale becomes useful 
Trusting ta the valuable assistance of your vote, in my endeavour to 
pass the above suggestion, on its announcement in your February 
number, 

Believe me, Sir, 
Your obedient sers int, 
W. Вежа. 

Dublin, Jan. 19, 1842. 

Р.5. By way of addendum, in reference to the ast letter on his 
vernier reading-staff (staves, I doubt,) of Mr. 1. Stevenson, and his 
few parting words,—l am sorry, for his sake, my estimate of his 
improring qualifications was so just. 
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REPORT ON THE GAS FURNACES USED IN THE IRON 
WORKS OF WASSERALFINGEN, BY M. H. SCHOENBERG. 
(Translated for the С. E. and A. Journal, from the Bulletin du 
Musée de U Industrie. ) 


Oxz of the most important modern improvements in the manu- 
facture of iron we owe to M. Fabre Dufaure, Mining Counsellor, 
Director of the iron works at Wasseralfingen in Wurtemburg, who 
has succeeded in collecting from the chimney the gases which are 
formed in blast furnaces, which constitute the flame which eseapes, 
and to use them as fuel in the refining, puddling, and balling furnaces. 

The use of the furnace flame for several purposes, as warming the 
air used for the blast, roasting lime and ore, making coke, and heating 
steam engine boilers, has been known these seven or eight years. It 
has not, however, been hitherto practicable to produce a higher tem- 
perature than red heat, which was a limit to its application; while by M. 
F. Dufaure's process any degree of heat required may be obtained. The 
principal distinction of this method is in the mode by which the gas is 
burned, by the introduction of atmospheric air supplied by bellows, 
and in the ingenious construction of the furnaces and fire- places. 

At Wasseralfingen there are now three furnaces in use worked by 
gas, but the refining furnace is supplied from the southern blast fur- 
naee alone, which is done by simply introducing a tnbe to a eertain 
depth in the fire-place of the blast furnace. It appears that about a 
sixth or a fifth of the gas evolved is eollected by this method; and, 
notwithstanding this subtraction, no diminution is observed in the 
power of the flame which escapes. In the refining fnrnaee there are 
thus prodnced 175 metrical quintals of fine metal, partly with a radi- 
ated crystallization, and partly with a ball-like structure, but all of a 
silver white. The gas refining is so complete, that the iron is pro- 
duced highly deearburetted, and freed from all impurities; among 
others, from phosphorus and sulphur. The waste, which in соттор 
English refining is never less than from 9 to 10 per cent., is not more 
here, when the furnace is in good order, than I to 2 per cent.; and by 
this process a greater quantity of fine metal is obtained than if pig 
iron had been used. itis to be further observed, that the pig iron 
passed through the furnace here eonsists only of eastings, which, as is 
well known, have often a good deal of sand mixed with ther. 

The operation is so well arranged, and proceeds with such uni- 
formity, that it rarely meets with those casualties eommon in the usual 
process of refiniog, while the cost of manna! labour is also less. 

The results of puddling by gas are not less satisfactory. The 
puddliug furcaee at Wasseralfingen is supplied with gas from the 
northern blast furnaee, into the fire-plaee of whieh are plunged two 
suetion pipes, by whieh enougl gas is collected, to work a puddling 
furnace and а refiniug furnace; but the power of the water-wheel 
whieh works the blast apparatus not beiog great enough, these works 
ean only be supplied alternately. The temperature of the puddling 
furnace is, from the nature of the process, higher than that of one fed 
with wood, cual, or turf; the flame also is clearer, and transparent, so 
that the workmen сап easily watch the operation, and earry it on regu- 
Tarly. Іп each of these operations the fürnaee is eharged with 12 or 2 
metrical quintais of fine metal, previously heated to a red heat by 
another furnace; and at the end of an hour and three-quarters, or twu 
hours, the effect is produced. The waste of five metal in this process 
is very small, the inean being only from I to 2 per eent. The quality 
ofthe iron is excelle:t. А feature peculiar to gas-puddling is that 
the formation of slag and its reduction goes on simultaneously, so it 
is never thrown away. The produce of the puddling furnace is 125 
metrical quintals per week. 

The operation of refining in the gas furnace has, like the pre- 
ceding, considerable advantages; but the results have not yet been so 
important as іп the preceding cases, and the quantity «f. waste is still 
considerable. The draught of the furnace is good, and the temperature 
sufficiently raised ; so that, unless an accident occur, the produce is 
150 metrical quintals per week. 

From wliat has been already said, it will be seen that the results of 
the gas furnaces at Wasseralfingen are most satisfactory. Even with 
castings and rubbish, bar iron of excellent quality is produced, with a 
waste of not more than from 12 to 15 per cent., and without any con- 
sumption of eostly fuel, or rather, by making use of a eombustible 
matter, which hitherto has nat been turned to account. 

Belgium is the only country in which M. Fabre Dufaure's proeess 
has not been introduced, while in other places it lias been extensively 
used. In England, at Messrs. Hill's works, at Merthyr Tydvil; in 
Germany, at the iron works of the King of bavaria, Grand Duke of 
Baden, Princes of Furstenbarg and Sigmaringen, Duke of Anhalt, the 
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Saxon Iron Company, Count Einsiedel in Prussia, &e.; in France, at 
Lucelle ; in Hungary, at the works of Count Andreasky and M. Inglo; 
in Russia, at those of the Prince de Bukna and Count Malzon; in 
Sweden, at Mr. Ekmann’s; and in Italy, at the works of Dorgo, on the 
Lago di Como. 

At one of the last meetings of the French Institute, M. Dumas read 
a letter from M. Grouvelle, giving some further particulars not con- 
tained in M. Schoenberg’s report, as to the process used by M. de 
Fabre Dufaure in the iron works of Wasseralfingen. The practice 
is to carry into the refining furnace the pig iron delivered from the 
high furnaces, and not cold iron, as is usually done. The object is to 
save the caloric employed in the fusion. The puddling furnace pro- 
duces 10,000 kilos, or about 93 tons of iron per week. At this time a 
third blast furnace is being constructed, and steam engines are being 
put up, to work the gas plan on a large scale. М. Fabre Dufaure’s 
first experiments began in 1537, and took place on refining cast iron; 
and the processes used by him at Wasseralfingen were kept seeret 
until the present time, by desire of the King of Wurtemburg, who 
was unwilling that they should be known immediately iu other 
countries. 

After making this communication, M. Dumas reminded the aeademy 
that he had received about two months ago specimens of iron obtained 
in France by gas puddling in blast furnaces, by means of the process 
adopted at the iron works of Treveray, by the proprietors, Messrs. 
D'Andelarre and Lisa, and by the engineers, Messrs. Thomas and 
Laurens. He added, that the puddling furnace set up at Treveray 
has worked very well, and bas already sent produee iato market. In 
this furnace is refined iron, which is produced in the same way 
as by the common puddling furnace used in Champagne. The gas 
of a single blast furnace producing 5 ewt. of iron рег day is enough 
to feed it; a result which proves that all the cast iron produced may 
be converted into bar without farther fuel, while such a result cannot 
be deduced from the work at Wasseralfingen, where the quantity of 
iron produeed evén at present is much smaller than the quentity of 
east iron afforded hy the two blast furnaces at those works. M. Dumas 
states the advantage of the Treveray gas plan to be an improvement 
in the quality of the iron, which has all the properties of charcoal 
iron, a considerable diminution of waste, and a great saving of fuel. 
it is to be further observed, that no effeet is produced on the blast of 
the furnaces from the shafts in which the gas is eollected. M. Dumas 
remarked to the academy a passage in M. D'Audelarre's letter, that 
the idea of nsing combustible gases for the same purposes as other 
fuel had been long since suggested by M. Thenard, in his public 
lectures ; and the importance of these processes, which promise much, 
lies principally in the apparatus, which has enabled them to be suc- 
cesslully used. 


THE ROYAL EXCHANGE. 


We bad hoped that the silly, nonsensical fuss of “ first-stone- 
laying" was nearly gone out of fashion. The ceremony of the kind 
which has just taken place at Cornhill must have been a somewhat 
expensive one; and so far perhaps may augur well, as an indication 
that no eost will be grudged in decorating and finishing up the new 
Royal Exchange, not forgetting sculpture to the pediment of the por- 
tico. Still, the money which has been so idly squandered away, might 
have been laid out with some little degree of reason, had it been 
applied to the erection of a temporary model, formed of timber and 
canvass, of the portico itself, executed on the intended seale, as has 
been sometimes done in France. А full-sized model of that façade of 
the Exchange—which might have been allowed to remain until that 
part of the structure shall be actually commenced—would have enabled 
us to judge what effeet the portico will have проп the Bauk, and other 
buildings in its immediate vicinity. It would have been beiter still, 
had the money expended upona mere brief and unmeaning ceremony, 
been appropriated as the nucleus of a fund towards a new facade to 
Guildhall, siuce nothing ean be more detestable than the present one. 


Engineers’ Convention.—1t is announced that the Chevalier de Weebeking, 
ihe engincer of the railways between Munich and Augsburg, Fürih and 
Nureniburgh, is about to iue a circular, inviting all ihe celebrated railway 
engineers to assemb'e at Munich, in the course of the present усаг, for the 
purpose of mutually communicating 1furmation on the construction ant 
working of railways. We very much doubt the utility of such a mecting. 
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Domestic Architecture: conteinmg Principles of Designing Publie 
Buldings, Private Dicelling-houses, «с. c. By Richard Brown, 
Professor of Architecture. 4to. Part 1—13. 


Tuere are occasions on which to show lenity would argue either 
stupidity or dishonesty, rather than mercy; and most assuredly the 
present is one of them, for scarcely ever have we met with а more 
egregious specimen of arrant book-making, of quackery and charla- 
tanry, than this publication. Of quackery and impudence the very 
title itself bears evidence, the author there assuming to himself the style 
of “Professor of Architecture!’ Undoubtedly any man may call 
himself "Professor" of anything, if it so pleases him; yet, as custom 
does not warrant the use of the term as signifying no more than one 
who follows any particular trule or calling, the self-assumption of it 
is so far from conferring any respectability, that it is rather a sign of 
vulgar-mindedness, and low paltry artifice. Absurd at the very best, 
tins kind of self-bestowed professorship becomes doubly or trebly so 
in the case of Mr. Richard Brown, since he might with equal propriety 
have signed himself Professor of Poetry. Whether he has any quali- 
fieatious for setting up in the latter character, we know not; but we 
do know that lie possesses none whatever for that of a professor of the 
other art, it being very plain that, instead of being at all capable of 
instructing others in architecture, he is most profoundly ignorant of it, 
even of its first rudiments, and the commonest principles of taste, and 
that he needs to go to school, though we question whether it would 
be to any purpose. 

The work is altogether a very flagrant instance of “ Catch-penny.” 
— Why then, it will be said, bestow any notice on it? why drag it 
froin its obscnrity ? why not pass it by with silent contempt ?—Because 
it is, in our opinion, a very fit subject for сахра п. The treating 
offenders of the kind merely with contempt, is nuthing else than grant- 
ing them impunity. What саге they for contempt, who know them- 
selves to be contemptible pretenders, and who are ntterly indifferent 
to public opinion, that is, to the opinion of the intelligent, provided 
they ean but impose upon the ignorant and eredulous, and obtain their 
favour and patronage? Exposure they may dread, contempt they 
ooly mock at. We do not say that even exposure does much good, 
as far as correcting the offenders themselves goes ; still it is attended 
with salutary effect, opening the eyes of the public, by putting them on 
their guard against productions of the kind, and by making others shy 
of risking similar castigation. Were publications of the kind merely 
worthless, they might be allowed to pass without very strict inquiry : 
but they are, on the contrary, positively misehievous, since they not 
ooly do not promote good taste, but diffuse the very worst, amongst 
workmen and mechanics. It is to trash of this hind, published iier 
the name of collections of ** Designs," that we шау ascribe those abor- 
tions and monstrosities in brick and mortar, which spring up in various 
parts of the country. Instead of promoting the advancement of the 
art, they positively retard it; and instead of being at all creditable to 
any one concerned in them, they cast a sort of slur upon the whole 
profession, and tend to bring the very study of arehitecture into 
contempt. 

It certainly is most mortifying to reflect upon the humiliating light 
in which foreigners must looh upon the present state of the art in this 
country, if they judge of it,—as they are most likely to do,—from such 
poblications as (Ше present one and some others; more especially, if 
to their appearance be added the non-appearance of architectural 
works of a higher order, of whieli there certainly has been а great 
dearth of late, far more so than used to be the case when the profession 
was by no means so numerous as at the present day. Whatever may 
Le the cause of this—whether it be partly owing to a very increased 
demand in this country for foreign architectural works, іп preference 
to those of our own production—we pretend not to judge. Such is 
the fact; and it is one that has Leen stated by other writers, not 
withont some degree of bitterness. Let the remote eause be what it 
may, there ean be little doubt that the immediate one is the want of 
cacogragement among us for works of the same class as are continually 
issuing trom the publishiog houses of France and (vermany. Hardly 
is the profession any more lucrative on the continent than in this 
country, else that circumstance might be taken as a sofficient explana- 
tion of the matter; yet, such not sse the cuse, we must leave onr 
readers to account for it 1n the best way they can,—satisfactorily, if 
they ean; althongh it is anything but satisfactory in itself. 

At all events, it 1s deplorable enough that, while very inadequate 
encouragement is given to works whch would be realy creditable 
both to the art and tu the protession, there should be any at all tur the 
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egregious а specimen. Ав for the literary portion, it consists either of 
mere scissors-and-paste work, or of che most irrelevant, far-fetched rig- 
inarole, that can well be imagined, and a great deal of what, if not 
actually absurd in itself, becomes absurd, when lugged in fur the nonce, 
as we here find it, without having any sort of connexion with the 
subject or the occasion, What, in the name of common sense, liis the 
mention of antediluvian architecture, ur meagre, schoolboy sletches of 
the history of Egyptiin and other still less kuown early styles of ao- 
tiquity, to do with modern Domestic Architecture," —more especially 
in а volume of designs for ordinary villas, or rather, of villanous 
designs of most extraordinary ugliness? Very far more disereet 
would it have been, to have omitted the mention of styles altogether, 
since the less people understand about them, the more likely they will 
be to tolerate those samples of them which the Professor here exhibits, 
and which most convincingly prove that he has not the very slightest 
knowledge of any ons style whatever, his designs being actual bur- 
lesques upon the different styles they purport to exemplify. Evi lent 
it is also that he cannot yet copy the Grecian orders, fur the three 
figures pretending to represent thein are only monstrous caricatures. 
In fact, the drawing of all the plates is most atrociously bad, «o bid as 
to be the only consolatory circumstance of all. Had the plates them- 
selves been tolerably well drawn and engraved,—had they been, in 
young-lady phrase, “exceedingly pretty,”—we should hive beeu 
almost in despair; but, as guud luck would have it, they are so 
wretched in every respect, as to display the designs in unmitigated 
ugliness; cousequently, the mischievousness of the work is su far 
neutralized. The designs now show themselves at. the first glince to 
be utter trash; whereas, had they been flittered by the engraver,— 
had they been managed with a little taste and adroitness on his part, 
—the ignorance, the blunders, and the barbarous ideas they display, 
might perhaps have passed nndetected by the elass of persons among 
whom the Professor, or his publisher, looks for customers. As it ds, 
no опе, we feel morally assured, that is. по опе who is not a candidate 
for Bedlam or some county asylum, will be ambitions of building for 
himself in the Brownean Florentine, Tudor, Flemish, Stuart, or any 
other style whatever, according to the learned Professor's notions of 
it. But, hold! the suspicion has just come across us, that, after all, 
the Professor is neither more пог less than а wicked, prankish wag, 
who, in order to discover how far gullibility will go, has here mi- 
liciously put forth a series of hoaxing, farcical caricatures, as examples 
of the respective styles, and perliaps as а covert satire on the aff»eta- 
tion of imitating all sorts of outlandish styles, and that in the mast 
barbirous manner. Certainly such must be his intention in re ard to 
the specimen he has given us of the Grecian style, which partakes far 
less of Greece than it does of my grandmotlier: therefore, as the 
character of Greeian architecture is now tolerably well understoul, he 
would hardly have ventured проп such an example, except as an 
obvious burlesque. in his design for an “ Anglo-Greeian Musenm,’” 
he makes a scurvy hit at Soane, caricaturing his arehiteetural eccen- 
tricities most unmercifully ; and, among other freaks, placing Tonic 
columns with the baluster side of their capitals outwards! ‘The section 
of the building, in which this Anglo-Grecian peculiarity manifests 
itself, is further remarkable for the scientific construction of the roof, 
and for showing Dorie columns with chamber-pot-shaped capitals 
supporting arches, another Anglo-Greeian pee 1-е said 
columns being very little higher than the hant arail ef the stairease. 
Lest the drift of the satire should by any possibility be misunderstaod, 
this plate is entitled **3oanean Museum, section and component parts,” 
the list being little better than the serawls an idle boy would make 
upon his slate. м 

If he сһоовев to avail himself of it, we give the ingenious V'rofessor 
the full benelit of onr suspicion; but if he rejects it, we must set him 
down as one of the greatest ignoramuses that ever ventured before 
the publie. It is really astonishing that a person who shows himself 
so thoronghly incumpetent in every respect, ~o utterly destitute of 
every qnalification, should have the etfrontery to offer to the publie a 
parcel of disgracefully miserable drawings,—so exevrably vile, that it 
is incomprehensible how any respectihle, or how any publisher at АТ, 
could be induced to toueh them. ttis әзіне that the litter party 
may have been imposed upon, and, owing to his own ignoraree cf the 
subject, has been led to that wlieh, as a respectable aud f.ur-deahing 
pe Mene he otherwise would have rejected with scorn, awl net lent 
himself in any way to such a piece of impudent quackery. 

However deyou! of merit thoy may have been іп themselves, we 
have generally heen able hitherto to pick up a servieeahle lea or 
hint, fram jirodnetious of the hind, Nut so, hawever, from Professor 
Brown's: his desigus are as dull as they are hideous; they Шет 
nothing whates «r that ean, by any posibility, be shaped to any pure 
pose. H's plans are арои 4s absurd as lis elevations; certainly most 


Ke 
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clumsy, and without any sort of study or contrivance ; while, as to the 
few sections he has given, they are perfectly ridiculous; nor do they 
always correspond with the ground plans. If there be still a degree 
of worseness. a “lower depth within the lowest deep” of vileness, it is 
manifested in the details, or “component parts” of the accumulated 
deformity here presented to us. 

That we are severe, we do not deny; but we cannot possibly be too 
severe, on the present oceasion, for we hold this publication to be 
thoronghly disgraceful to all concerned in it, and nothing less than a 
positive insult to the architectural profession, and a libel upon the 
architectural taste of the conntry, in the middle of the nineteenth cen- 
tury. Far better architectural designs than those of this Professor 
may any day be seen at almost any confectioner's shop-window. They 
are in fact so supremely wretched, that it is utterly impossible to 
convey any idea of their preposterousness, by words alone; and were 
it not that it actually is published, we should say that no one in his 
senses would publish such execrable trash. Н is matter of doubt with 
us after all, whether the Professor be really in his senses, for his draw- 
ings manifest as much insanity as did those of Messrs. Baddock and 
Buckland for the Houses of Parliament, which some of our readers 
will perhaps recollect, and which certainly struck with amazement 
ali who beheld them. How far it is a proof of sanity, or the contrary, 
on the part of the Professor, that he intends to give his own portrait 
in the concluding number of his work, we leave our readers to decide. 
Probably he may be, or may fancy himself to be, a perfect Adonis ; 
but unless his own face be very much better than his fagades, he must 
be a perfect searecrow. 


London Bridge, Drawn by В. Albano, M. Inst. C. E. and M. В.І. N., 
and engraved by Lowry. London: Weale, 1842. 


We have received a magnificent engraving of London Bridge, from 
the drawing of Mr. Alhano, executed hy Lowry in his best style, 
being one of the finest delineations of an engineering work which 
has yet appeared. This print, from a plate 3 ft. 6 in. by 2 ft., possesses 
an accuracy and fidelity which are the best qualities of such a work ; 
while as a production of art it is truly splendid. As the engraving 
depends for its importanee on the bridge itself, we think it better to 
give some account, from Mr. Albano's notes, of the dimensions of this 
triumphant mouument of Sir Joba Rennie's skill. 

The drawing was presented by Mr. Albano to the Institution of 
Civil Engineers; it was made with great care and aceuracy, from 
dimensions taken by him during the progress of the works. 


Ceutre arch 151 ft. 9 in. chord, 37 ft. 10 in. rise. 

Piers on the side of centre arch each 24 ft. in width at springing. 

Arches on either side of centre 140 ft. chord, 37 ft. rise. 

Piers of land arches each 22 feet in width at springing. 

Land arches on each side 130 feet chord, 33 ft. 10 in. rise. 

Total length of bridge from face to face of abutments 783 ft. 9in. 

Width of water way at spring of arches 091 ft. 9 in. 

High water Trinity datum 8 ft. 4 in. above spring. 

Low water Trinity datum 10 ft. 1 in. below spring. 

Length of bridge from end to end of abutments 1005 feet. 

Width of bridge from cut to cut 56 feet. 

Width of carriage road 35 ft., of each foot path 9 ft. 

Greatest depth of foundations 23 ft. 7 in. below low water datum. 

Total number of piles, forming the coffer-dam 7708. 

Total number of piles, 20 ft. long, under piers and abutments, 2092, 

Quantity of granite and stone used in constructing the bridge and abut- 
ments, 120,000 tons, 

First pile driven 15th March, 1824. First stone laid 15th June, 1825. 

First arch keyed 4th August, 1827. Last arch 19 Nov. 1828. 

Bridge completed and opened 1st August, 1831. 

Cost of the bridge £542,150. 

Cost of the bridge and approaches, including alteration and removal of old 
bridge, £1,401,234. 


Examples of Inlaid Gothic Tiles. London: Nichols and Son, 1842. 


Tis work comes very acceptably at а period when so mueh attention is 
directed to the details of architectural ornament.  Eucaustie tiles are to be 
met with extensively in our cathedrals and ancient churches; although it is 
only of late years that they have been re-introduced. Мг. Пагхеу Eginton 
was, we helieve, tlie first to use them in 1837, in the repair of Stratford-on- 
Avon Church, and they have since been used at Wilmcote Chapel, near 
Stratford; St. Michael's, Worcester; St. James's, Malvern; the Temple and 
St. Mary's, Stafford. 
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The little volume before us contains engravings of twenty-four specimens 
of tiles, the size of the originals in Winchester Cathedral, Romsey Abbey 
Church, St. Cross, Winchester, Warblingam Church, and Worcester Cathe- 
drat. These illustrations are nearly all from Hampshire, so that as the mode of 
engraving is cheap, we hope to see similar works for other districts. 

The editor of this volume has done considerable service by leading the way 
in the illustrations of such an interesting subject. 


A Familiar Explanation of the Nature and Importance of Assurances upon 
Lives. By Lewis Pocock, F.S.A. London: Smith and Elder, 1842, 


To professional men, more than to any other class of persons, the import- 
ance of life assurances is strikingly great. Too often, although in the receipt 
of large sums of money annually, they are led, by the necessity of maintain- 
ing an appearance in society, to expend their whole income, so that, in the 
event of death, their families would be left entirely unprovided for: whereas, 
by appropriating a portion of their revenue to assure the payment of a 
certain sum of money to their relatives, after their death, all solicitude is 
removed, and, in the words of the intelligent author of the book before us, 
“ a safe termination to an uncertain cvent is secured.” 

Sirange to say, the principle of life assnranees is but little understood, 
their advantages but slightly appreciated. It is the object of Mr. Pocock's 
book to set the whole matter in a clear and familiar point of view, to explain 
the different systems of assurance now in use, and the rontine required for 
effecting a policy. It likewise contains the principles, terms, and tables, of 
seventy London assurance offices, and forms altogether a perfect vade mecum 
for those wishing to understand, or desirous to avail themselves of the many 
advantages arising ont of this very important species of assurance. We 
hope, as much for the sake of the public as of the author of this useful little 
book, that it will have a large circulation. 


We have from Мұ. Ferdinard Pelzer, 4 Practical Guide to Pianoforte Play- 
ing, of which we ourselves do not profess to he judges. notwithstanding the 
injunction of Vitruvius as to the intimate union of architecture and music. 
We have referred Mr. Pelzer's work to the female department, and are told 
that it is calculated to be useful to the young student. 


ON THE DECORATED BUILDINGS OF LONDON. 


Wire so much attention is being devoted to the introduction of the other 
arts into public buildings, it may he of advantage to the advocates of decora- 
tion to have a list, although an imperfect one, of those buildings in the 
Metropolis in which it has been already applied. Theatres and places of 
amusement it will be unnecessary to enumerate, so that we shall turn our at- 
tentiou to other edifices. 

St. James's Palace has painted ceilings in most of the state rooms and 
staircases. 

The ceiling of Whitehall Chapel, painted by Rubens, represents the apo- 
theosis of James I. 

The grand stair-case and ceilings of the principal rooms of Kensington Pa- 
lace were painted by Kent. 

The Painted Iall of Greenwich Hospital was executed by Sir James Thorn- 
hill, and the ceiling of the Upper Hall is also painted, representing Queen 
Anne and Prince George of Denmark, surrounded by various allegorieat 
figures. The Chapel bas been ornamented by the pencils of West and others. 

The British Museum, now about to be pulled down, is too well known to 
require any description. The artists employed have been Charles de la Fosse, 
Jacques Rousseau, and Rigand. 

The dome of St. Paul's was ornamented by Sir James Thornhill with paint- 
ings illustrative of the life of St. Panl. 

The Roman Catholic Cathedral of St. Mary, in Moorfields, is painted 
ihroughout. 

The Duke of Beaufort’s Попѕе was recently painted by Mr. Latilla and Mr. 
Owen Jones; descriptions of it will be found in the Journal. 

The Iall of the Society of Arts is indebted to the pencil of Barry. 

The Library of the Royal Academy has a painted ceiling by Angelica 
Kauffman. 

The ceiling of the Library in the Soane Museum was executed by lloward 
the Academician. 

The Reform Club is one of the most brilliant modern specimeus, the whole 
of the decorations of which have been executed from the directions ot the 
architect Darry. 

The Hall of the Drapers' Company, iu Throgmorton Street, is well arrauged. 

The stair-case of St. Bartholomew's Hóspital, painted by llogarth, at his 
own expense, represents the Good Samaritan and the Pool of Bethesda. 

Many private houses have painted ceilings. That in Buckingham Stre 
where Peter the Great resided, the llouse of the Westminster Discou 
Company, the Linnean Society’s House iu Soho Square, е. 


_ 
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COMPETITION. DESIGNS. 


Mr. Eptron—BDy inserting the following account of а competition Job, in 
your widely circulating journal, yon will enable me to tulil my promise to 
the perpetrators of ії. and contribute something to the general tide of indig- 
nation against the system as now practised. 

In June last the Comuissioners appointed under an Improvement Aet, ad- 
vertised for designs fora Ршар Roomat Low Harrawgate, and stat d, amongst 
other particulars, that no premium wonld he given, hut that the architect 
produeing the most approved design would he employed to carry it into eve- 
cution. This bait drew designs tram ahout twelve architects, all, like myself 
doubtless, expecting they would have fair play in return for their expenditure 
of time and talent. The designs were sent in, and the Cotumissioners met on 
the 16th of August followiog; the mecting was then adjoi rned to the 20th ; 
and again to the Gth of September for tival decision. Deirg ut Harrowgate 
on the eve of the last. named day, 1 was astomished to learn from several of 
th’ Commissioners, that Mr. Strutt, one of the competitors, and a native and 
resident at llarrowgate, had prepared ано/Лет design, introducing a prominent 
{бите of my own design (a dome) which had been privately handed ronnd 
amongst the Commissioners, preparatory to its being introduced at the 
meeting for the final decision. Though | strongly remonstrated against this 
most dishonourahle proceeding, the drawing was actually brought into the 
Commissioners’ Room by one of the body, but the Reverend Chairman, to- 
gether with some others, would not sanctio it to he produced. On dividing, 
my design was rejected, and Мг. Strutt’s chosen by a majority of five; aiter 
which I received the following note from the ehairman. 


“Шіл Harrowgate. Sepleinber б, 1511. 


^ Sirn—Being of opinion that the plan for the [farrowgate Pump Кооп has 
been decided not upon meril, but hy favour, | heg t» inform you that I have 
withdrawn my name from the list of Commissioners in consequence, It will 
not he unsatisfactory for you to know that I gave my vote in favour of your 
design, as in my judgment the best offered to the acceptance of the Commis- 
siopers, at the estimated cost prescribed in the instructions given by them. 

“Т remain, Sir, your obedient servant, 
“ To Mr. Mallinson, Architect, Thos, KeNNton.” 
Brighouse.” 


And which was afterwards endorsed hy two others of the Commissioners— 
“Mr. Charlesworth expresses his perfect concurrence with the above re- 
marks oí Mr. Keanion.” 
“1 also beg to give my testimony to the foregoing, and have withdrawn my 
name from the list of Commissiouers in consequence. 
J С, Parry." 


Captain Тасі гау (who was prevented from indisposition from attending 
the meeting) and Mr. Dearlove subsequently withdrew their names for the 
same reasons. 1 understand the Chairman also addressed notes to ай the ex- 
cluded competitors, stating his opinion of the transaction. 

The Rump probably alarmed at this serious defaleation from its numbers 
and respectability) then attempted a compromise, antl proposed that 1 should 
he joint architect with Mr. Strutt. To this I stated my readiness to accede, 
provided they would revoke their precious decision, and give the award to 
me. This being objected to, after freely expressing шу opinion of their con- 
duct, 1 took my leave, not without the hopes expressed, after a long interval 
(for reason» therein stated. in the following :— 


“То the Commissioners appointed under the ]arrowgate Improvement Act. 
“ GENTLEMEN—I have hitherto been silent on the subject of the architec- 
tural campctition for the Pump Room, llarrowgate, hoping that due retleetion, 
and the secession of five of the most intluential members of your commission, 
would have led vou to reverse the partial and must unjust decision, by which 
a majority of vour body rejected my design. 

“The letting of the works and laying of the stone have heen managed with 
а secrecy so untsnal in such cases, that ] have seen no notice of either in any 
public print. Your advertisement for а loan, a few weeks ago, led me to 
make inquiries, which have informed me of the eormmeneement of the build- 
ing. and the consequent futility of my expectations. 

* P'resumine you to he not indifferent to the good npinion of your fellow- 
townsmen, and wishful to pass for шеп of character and honesty. you are 
опти! to disprove the charge made against you in the note addressed to me 
by the Chairman and other retiring Commissioners, a copy of which Т here- 
wath enclose, It is due to my"elf and the other competitors, as well as to the 
profession generally, that the particulars of this unprecedented transaction 
Should be wade as public as possible. |, therefore, ash you for copies of the 
design first sent in by Mr. Strutt, which you selected as the best ; also of the 


one now he'ng carried into execution (which T presume to be the amended one 
sought to he sahist.tuted. in place of the first one, before the competition was 
decided 9, in order that I may publish them together with toy own design, 
and thus afford the pabhe an opportunity of judging hetween ns. I need not 
adsl that ynne refusal to comply with this request will be a tacit admission of 
the correctness of the charge. 
* | remain, Gentlemen, your very humble servant, 
“ Brighouar, near [lalifai, ? Јлмеч MALLINSON, 
December, 27th, 181)." 


This produced the following reply— 
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“Commitee Loom, [larri ecgate, Deo, 27, 18601. 


“бін--І am requested Ly the Commissioners, in reply to your letter ap- 
plying for copies of Mr. Sirutt’s plans for the Pump loom at Low llarrowgate 
to inform you that they cannot comply with your request; and, that they do 
not consider you have any right to ash for them. 

“Таш, Sir, yours obedientiv, 
* S. Powrre, Jun.” 


Being thos for the present deprived of the benefit of the comparison, | am 
compelled in some degree to be hoth plaintif and judge. Bat havng seen 
all the designs, 1 сап conscientiously atlirin, that, with perhaps one exception, 
the approved design was the most unsuitable for the situation. Several 
designs of merit were cast aside, almost withowt examination, for the whole 
and sole reason, that their estimated cost exceeded. the stipulated som of 
€),500, and yet this approved dsign was estimated to cost only £1,900!!! 
What the amended design may be ] know not, but I intend to send you a 
sketch of it when completed, also uf the original onc, of which 1 have a sketch 
from recollection, made immediately after seeing it, together with my own, 
that yon may judge of the correctness of my assertions; meantime, 

I remain, Mr. Editor, your very obedieut servant. 
James MaLiinson, 


P.S. One of your correspondents suggests. that in such cases the names 
and occupatious of the parties should be given. I consider his suggestian a 
good one, and give them, first apologising to my supporters for placing their 
names in a company they have so long repudiated. 


Fon. 


Reverend Thos. Kennion, Incumbent of High Warrowgate Chureli. 
John Green Paley, Esq.. Magistrate. 

Charles Charlesworth, Esq., Gentleman. 

Mr. Jobn Deatlove, lunkeeper. 

Mr. Nicholas Carter, Wine Merchant. 

Mr. Thomas Gordon, Proprietor of the Cheltenham Pump Room. 


AGAINST. 


Mr. Jonathan Benn, Retired Innkeeper. 
Mr. Thomas Ilall, Innkeeper. 

Mr. George Ifobkinson, Milkman and Boarding llousekeeper. 
Mr. George Knowles, Plumber. 

Mr. George Morely, Baker and Grocer. 
Mr. George Пагрег, Innkeeper. 

Mr. Richard Stauning, Innkeeper. 

Mr. Joseph Waite, Druggist. 

Mr. Richard Whineup, Porter Dealer. 
Mr. Christopher Wright, Coach Builder. 
Mr. J. 1. Walker, Wine Merebant. 


RAILWAY WHEELS. 


Mn. Piurrs. of Deptford Green. Engineer. has obtained n patent for im- 
provements in the construction of riilway wheels, the clject of which is to 
supersede the process of * shrinking en," which he proposes to do in the 
follwing manner :— 

A bar of wrought iron is prepared, by rolling in the usual manner. with 
an outer tlange on one edge, and an inner flange in the centre of the lar: 
this bar is bent into n circular form. and then welded. Sixteen wrought iron 
spokes are prepared, with an extende} end or palm, which may Le drawn ot 
by hammering. or welded on; the inner end of each spoke is jagged or për- 
forated, in order that the cast metal may embrace and hold it fast. Eight of 
these spokes are then laid in a mon'd, and one portion of the Loss or nave ef 
iron cast upon thier inner ends? the other eight spokes have the correspend- 
ing portion of the boss ur nave cast upon them. The two parts ef the nave 
аге then brought together, and secured by screw bol s. atl the enlarged ends 
or palms of the spokes strongly secured to the alternate sides of the inner 
flange by screw bolts, or by rivetting. Another method cinsists Й pancing 
all the spokes in their respective postions nround the wheel, aad casting the 
Doss or nave in one piece, the palms of the spokes being afterwards nvetted 
to the inner tlange. 


AsoruYye patent has Leen granted to William Losh, leq, cf Live 
Benton, Northumberland, tur improvements of railway wheels, by the аруа - 
cation of wood, felt, rope, or ether such like Пеле er ytel ang materi, 
Һм сеп the inner Gre and the rmg or felloe, or beanngs produced by 
the prolongations of the bars of iron emph yel to imnke the wrought iron 
spobés. with er withort the intervention of a ring of. malleeble iren between 
such bearings and such ЙомМе or yields material; by which means 
wrought iren railway wheels will be fe lathe to be prejihetally acted өп 
Гу the vibration to Which such wheels are Lable when іп vse, than i (су 
Were composed of iron alone The wheels to which these improvements are 
appl cable, me these melðded in the puentec’s former. patent, of August, 

S30. 
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SUPPLY OF PARIS WITH WATER. 


An Englishman of the name of Miles has addressed a memorial to the 
Freneh authorities, on the subjeet of a proposed supply of water to Paris. 
Some of the statistical facts put forward may interest our readers. The city 
of Paris, he observes, possesses very peculiar advantages for such an under- 
taking. In London, the quantity of water consumed daily is 168,826 cubie 
metres (French) far 191,066 houses. In Paris there are about 40,000 houses, 
which is little more than one-fifth of thosc in London. The expense of 
pumping by steara-engines this quantity of water from the level of the 
Thames at London, to an elevation equal to the Canal de l'Ourcq, above the 
Seine, would eost £69,000 per year, the whole of which would be saved by a 
supply from the Cana] de l'Oureg. The houses in London may be calculated 
at six persons each, making a population, in 191,066 houses, of 1,146,396 
inhabitants. The 40,000 houses in Paris contain 909,126 inhabitants, equal 
to 22 or 23 to each house, or of four families of six persons each. The length 
of the pipes required for Paris will not exceed a fourth part that of London, 
and their dimensions will be less, on aecount of the desceut of the water 
affording a greater velocity. The exaet length of pipes required cannot be 
stated without a plan and section of all the streets—it is probable that the 
length required would measure about 170 English miles. 1f this quantity of 
iron pipes were delivered at £20 sterling per ton, it would amonnt to the 
О .,.,.2....... es xs es Oo ee ek eae А 2... £480,000 

apparatns of cocks, &c., for ser- 

RICE ЕУ ТОО ALCUUAt е ооо ОИНАЕ 120,000 


Makiog a total of ...... £600,000 
Supposing 10 per eent. interest, the sum to be paid annually would be 
£60,000. At present, it is allowed that Paris pays annually for the purehase 
of water, not exeeediog 50 litres per day for each house, £160,000; sa that, 
upon the present rental, а saving would take place of £100,000 per year, 
and the inhabitants would receive the most abundant supply of water. М. 
Girard estimates the quantity of water supplied by the Canal de l'Oureq at 
200,820 eubie metres per day. Supposing this caleulation to be exact, it will 
be necessary, first, to deduet all the water neeessary for the supply of the 
present publie fountains and markets; and seeondly, what is consumed by 
the locks оп the Canals St. Martin and St. Denis, whieh may be ealeulated 
at 1,054 cubie metres for the passage ofa barge, or of 105,400 cubie metres 
for the passage of 50 barges on the two eanals. The quantity of water con- 
sumed daily in each house in London, in 1810, before the establishment of 
the new water companies, did not execed 50 gallons, bnt since that period 
the consumption has reached 200 gallons (?) per house per day. This includes 
manufactures, baths, ke. If asimilar increase in the consumption should 
take place in Paris, the quantity required would be 140,000 cubie metres per 
day, for the use of the 909,126 inhabitants. London pays annually for water 
the sum of £284,188, averaging about 395, (58) per house for six persons; 
consequently, if Paris were called upon to pay £60,000 per year, it would 
average about eight shillings for every family of six persons for an equal 
supply. When plans and sections of the streets shall be made. the engineer- 
in-ehief will be able to construet a system of perfeet drainage, parallel to tbe 
water-pipes, and of the same inclination.—.4/Aena:m. 


THE PALMIPEDE. 


We have a long aecount in the Morning Post of a newly-invented loco- 
motive power. (the invention of the Marquis de Jouffruy,) said to be applicable 
to steamers, from which we select the following extracts, deseribing this 
wonderful invention; but to our dull comprehension it appears to be a 
** mauntain in labour” :— 

“The scientific world will readily appreciate the justness of the prin- 
ciples, according to which the Marquis de om constructed his machinery, 
and applied it with complete success, as we can asssert, to a sehooner of about 
120 tans (French) burden, rigged as usual, like a sailing vessel. Her measure- 
ment is as follows :— 

“ Twenty metres 15 (62 feet French) from stem to stern. and 5 metres 20 
(16 feet French) beam; drawing when laden two metres forward, and twa 
metres 57 abaft; the area of the parallelogram of the portion immersed 
amid-ships. 11 metres square, although. on account of the build of the ship's 
bottom, this area is really but seven metres square. She carries a steam- 
engine. mean pressure, ane 20 to 40 harse-power, ad libitum. 

“ {hafi the vessel, on deck, is а platform four metres long, moving borizon- 
tally оп a vertical axis fixed in the stern-post. one half of the said platform 
being without the vessel, and the other half within. the latter sustains the 
two oscillating cylinders of the steam-engine, the piston-stems of which 
communicate the movement, in a direct manner, іо an iron arm fixed to the 
platform outside the vessel. This arm is composed of five cranks, two of 
which receive the extremity of the pistons, the threc others, articulated by 
means ol double cranks to the levers, serving as a fulerum in the fluid. Three 
conples of these levers are suspended from pivots at the exterior extremity of 
the platform ; these act ong to the course of the vessel, and carry articu- 
lated palms, three in number, which reach to the levcl of the keel, each 
presenting to the fluid, at the moment ot pressure, a surface of two metres 
square. After each impulse forwards, these palms close of themselves to 
return, and open again only to give the next impulsc. 
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** The cranks of the pistons being fixed according іо two planes, cach at a 
right angle with the other. the moving force is nearly equally distributed 
during one evalntion of the articulated arm; but, by the arrangement of the 
double cranks which commnuicate to the articulated palms, each of these 
exercises Иѕ pressure upon the fluid during only one-third of the evolution, 
and the maximum of this pressure takes place in a very short space nf time 
the remaining two-thirds of the evolution are taken np in the return and in 
the opening of the palms. 

“Although the technicality of the above description may render a con- 
ception of the new invention rather difficult at first sight, its effects may be 
easily conceived by imigining the backward and furward motion of two 
webbed palms, propelling a vessel forwards, one palm opening and moving 
parallel to her course, whilst the other, having performed iis functions, 
closes by the pressure of the fluid acting on the articulations, and returns to 
its place in a direction opposite to the vessel’s course. agam to advance when 
its companion is on the point of returning, having inits turn performed its 
office. 


ACADEMY OF SCIENCES. 


Dec, 20.—Announeement was made of the completion of the great Geolo- 
gical Map of France, by Messrs. Dufresnoy aud Elie de Beaumont. It was 
commenced in 1823, under the direetion of the late M. Brochant de Villiers; 
eleven years were occupied in geological researches in Joco, and the other 
seven years in the elassification of materials, in drawing, engraving. &c. The 
map, divided into several sheets, is now published, with a volume of descrip- 
tive letter-press. 

A report was read on the works undertaken by Dr. Fontan and M. Fran- 
çois, engineer, for improving the thermal sources at the Bagnères de Luchon, 
in the Pyrénées, By driving horizontal galleries into the roek, near the old 
mouths of the sources, they had sueeeeded, not only in obtaining water in 
great quantity, but also of greater heat. Some of the old springs have dried 
up in eonsequenee, but the general improvement of the springs was very 
great, and it Пай been accomplished at a eost of only 30,000fr. The works 
lasted two years. 

A series of observations and questions was addressed to the Academy, from 
the Minister of Marine, on the natural history of the silk-worm, with propa- 
gating the growth of silk in the West Indies. M. Perottet had been sent 
ont to examine into the best means of promoting this object. This gentle- 
шап had remarked that silk-worms’ eggs carried to the West Indies from 
France, and kept in those hot countries for seven or eight years, could not be 
hatched until the end of eight or nine months, notwithstanding the high 
temperature, and then only at long and irregular intervals; but when the 
same eggs were put in an ice-house for four or five months, they were hatehed 
within ien days from their being exposed to the eireunambient atmosphere, 
and nearly all at once. Direetions for the proper treatment of worms under 
these circumstances were demanded of the Aeademy. The subject was refer- 
red to the Section of Rural Economy. 

The greater part of this day's sitting was oecupied with the reading of me- 
dical and anatomical papers. 


THE RIVER CLYDE NAVIGATION. 


In the “ Glasgow Argus.” of the 6th nlt. we find an address presented to 
the Owners of the Steam Boaison the River Clyde, to the Trustees : wherein 
is mentioned that the steamers on the River Clyde carrying passengers have 
competed most successfully with the New Railway runnirg parallel with the 
Clyde, from Glasgow to Greenock, The following is an abstract of the ad- 
dress. 

Сектікмех--Тһе first season since the opening of the Greenock Railway 
having terminated, we beg to apne your honourable Board of the сопрата- 
tively great and almost unlooked-for suceess which has attended the River 
traffic during the summer months, notwithstanding the formidable oppositiun 
we have had to encounter, in our novel and confessedly powertul competitor. 
=» е We beg specially to express our gratitude for the invaluable 
boon eonferred on us, in anthorising the river steamers to arrive at and de- 
part from the New Wharfs, adjoining the Glasgow Bridge, and which we 
have no hesitation in stating has been the means of entirely saving our River 
trade! 2:9 — * Seeing the resolution by which this grand measure has 
heen effected was passed nnanimously at your Board, we feel that it would 
be almost invidious to particularize any individual as being more serviceable 
than another in carrying that resolution into practice. Yet. while we know 
that we are deeply indebted to every member of the Trust individually, we 
cannot close this address without adverting in marked terms to the great ex- 
ertions and personal sacrifice made by James Hutchison, lsq., as contributing 
in a very eminent degree to the suecess of the new arrangements. The almost 
daily attendance of this gentleman at the new wharfs tor a considerable 
period about the time of their opening. striking evinced the warm interest he 
felt in the objcet for which they were erected. We would beg most respect- 
fully also to notice the unremitting diligence, and skilful co-operation of 
your invaluable river engineer, Mr. Bald. Theeare and attention with which 
he studied the working of his plan in all its bearings,—carried into effect 
whatever suggestings he judged likely to be useful, and in every possible way 
devoted his time and his talents tu the furtherance of this new undertaking, 


1849. 


are above all prise, and will not soan be forgotten by any of oar number. 
р Е ы it is not for us to hazard any opinion a$ to the egregious tolly 
of laying a line of rails along the margin of such а nob'e and magnificent 
river as the Clyde. We only know that, with your continued co-operation 
and support, we have nothing whatever to dread from any sueh uncalled-for 
competition. On the eontrary—eonfident of sueeess as heretoforc—we сап 
now fearlessly bid defianee to this new rival conveyaneé, with all its boasted 
advantates, and have na doubt that the Clyde, in every hraneh of its traffic, 
shail still as powerfully as ever contribute to the prosperity of Glasgow ! 


MISCELLANEA. 


Lake cf Como.—In the Fro della Borsa of Milan, there is an account of an 
experimental trip. made en the 15th Novemter last, of the iron steam boat 
Sirene, e. nstructed for and under the snperintendenceof Mr B. Altano, C.E.. of 
Landon, for the navigation af the Lake of Como. She is 105 tons burden, 
and was built in Mngland by Messrs. Ditehburn & Mair. and fitte | with a 
paik of beam engines uf only 16 horses power cach, by Messrs. Rennie. The 
following account is taken from the report of М, Caronti ef Como (agent to 
the steam Boat Company) to the directors at Milan. After a minute exami- 
nation of the boat and engines by M. Albano, who made the required ar- 
rangements for a trial, the boat lett the Olmo and arrived at the poit of the 
town of Torno, a distance of 5 miles, in 24 minutes, and in 5 minutes more 
it гелеһей the Pliniana with a strong head wind, and returned direet from 
the point of Tomo to the port ot Como in 20 minutes. At the first experi- 
mental trip made on the 117 of October last, with the directors and a party 
on board of аһате 100 persons, the boat perfurmed then a journey from 
Сото to Domaso, a distance of more than 20 miles. in 2 hrs. 9 min., anil 
from Domaso to Сото in 2 hrs. 35 min., the engines making trom 37 to 39 
strokes per minute, and the Loat remaining very steady іп the water. With 
soclr small power this boat lias done wonders, апі] it will prove a great de- 
sideratom to the travellers оп the Lake, who have teen used to travelling by 
the old steam barge, running at а speed of only t miles per hour. 

[reland.—A Presbyterian ehureh has Leen erected at Portaferry. on the 
site of the former edifice, from the designs. and onder the immediate super- 
intendence of Mr. Millar, architect. The difficulty of the site (being a eee 
of sloping grennd, at least 10 feet in 100) with which he had to contend, Las, 
in this instance, been ch nged into a positive and original beauty. such as 
does not exist in any publie building that we are acquainted with in the three 
Kingdoms. The first story, or body of the house, as it is usually termed, із 
enntained in a stylubate, eleven feet high. or massive pyramiliea! basement, 
off which rises the eolamnar edifice. ‘The lower portion of the building is en- 
tered from the south end, through a vestibule on the same. or lower level, on 
which this stvlobate rests. On the north end. the stylobate returns east and 
west, form ng an elevate! terrace level with the baek gallery entrance. and а 
higher part of the street, thus giving space large enough fora carriage to turn 
With ease. at the north propylaum, whieh presents a front of six elegantly 

rop: rtionrd and massive Dorie columns. ‘The intercolimniations of the 
р centre ones, and returns to their antw. аге filed up to about one thirl 
of their beizht with thin freestone slabs of large superficial extent, reaching 
from column ta column; the remaining two-thirds being fillel with glaz d 
cast metal sashes of an execedingly light deseription; thus giving, by this 
simple. though unique expedient, the peat advantage of seeing the columns, 
internally as externally, which, by their undecorated finish, give the whole 
edifice the effeet and proportion of simple, yet classic beauty. In a parallel 
line to these, at nine Ii farther back. stan lonic eolumns in ante, sustain- 
ing a vast beam, forming a marginal line to the ceiling of the house, which із 
richly eoffcred ; the four angular eotlers being filled with omamental venti- 
lating centres of elaborate workmanship, and chaste design. At the south 
end a similar screen extends trom column to column, separating the vestry 
from the tody of the ehureli, against which is placed the pulpit. in form of 
the ancient rostrum. supported on massive scroll trusses, projecting from the 
wall, and finished in Sienna marble, sa as to harmonize with the galleries 
and its anta in eolour, it being part and parcel of the general design, 
conneeting them from right to left. 

The style of architecture whieh Мг Маг bas adopted for the very pecu- 
liar site, is that which prevailed in Greece during the arehitectural age of 
Pericles ; its dimensions are safficien'ly large to nee an impression of 
grandeur and soblimity, which is not disturbel hy any division of parts; 
and whether viewed closely, or fram the opposite shores of 3tringford, there 
is nothing. obtrusive to divert the minl uf the spectator from contemplatiny: 
the unity. аз well as the majesty of miss and outlines—circumstances which 
form the first and most remarkable eharaeteristics of the great prototypes 
erected during the purer age of Grecian art, on which the arehiteet has evi- 
dently founded his studies; thus stamping his works, where they have been 
esiried owt under his own суе, with perfectian anl harmonious beauty, with- 
«ut stooping ts the faetitious aid or adventitious embellishment. We wonld 
fain hope that such buildings as this. erveted trom the designs of a profes- 
sional min, may serve ns a stimulant in directing publie attention to thts tuo 
much negleered sut jeet, and partiealarly in roasing the selt-estecm of mem- 
Мега of all relygicus estiblishments — The Dowupatrick Recorder. 

King's Colleze.— Mr. Паз, on Tuesday, the 25h ult, dehverel his 
introductery есімге on the prnciplesand practice of architecture, in which 
he dwelt аст upon the impértaree о attending to construction, nnd 
concluded by dilerins some adsice tothe architect on making cempet.tion 
designs. 

Wortrich—On the 2гі Ст “ту, the mser рэз. Mr Oliver Lang, 
uf Wootw ch deekyard. Mr. Joly Fivelern, ot Chatham dockyard, Mr James 
Atkins, of Sheerness dockvar!. Mc. Wily r* BE Ке, of l'ortsaieuth dockyard, 
Mr. liomes E. Пам Ко, cf улна cothyard, and Mr, Roberas, lite ot 
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Devonp rt dockyard, assemble! а” Woolwieh doekyard to deo de ороп the 
plans which it would be most desirable to adhere (сп fture, asa fixed prin- 
eile for building vessels бог Her Mavesty’s navy. ‘This reso'ution on the 
part of the Admiralty will prevent all chanees of differ: n^c. wf opinion on 
such mat ers, and prevent the possi ility of the work ot ore master ship- 
wright be og altered ог condemned when the vessel is sent to any ¢ ther 
deekyard than the one where she was ecnstructed fer repair. wlich has 
sometimes been the case on former ocewsiuns. Опе fixel princiole ef ship- 
boiling at all Her Majesty's dockyanls will be attended with very benoferal 
results to the service, and it would be adsmntageons were the niester shp- 
wrights to meet annually. or eftencr. to tabe into. considaration such ds- 
eoverics as might be made owing to the present wivanced state of зонт бс 
know ledge. 


French Line of Steam Ships to New York —France as the United States are 
to be more пелгіу allied Бұла hne of steim-rs ТІ» Courrier dus Etats Unis 
says that M. D'Autigny. captain im the French ravy, rently arrive at 
New York. hat heen sent hither hy the Minissecof Marine, fr the spseial 
purpose of investigating the actual еса: of steam yastzation in the 
United States, and of sin tying the improvements that bive heen awl M. 
D'Autigny is of өртеп, that the clove of 1*1? may be Wintel as the time 
at which a first line of forr s eam-picke’s, Letween llavre and New York, 
may he putin operation Vessels it is said, are alre1! y in a ferar | «Ше of 
progress. of the war model, Lui so eoostruet«d as to serve zmirablv.in fime 
of penec, for the transport of goo 1з and the conveyence of passengers. They 
Will be commanded by officers ot the nivy, as the Косів vessels are, Their 
eapacity ts to Le about 1200 tons, and their power 500 borg’. M. D'A ibigny 
will set out, in а few days, for the south, whose principal rivers and seaports 
he vill examine. He lias given minute attention ta the steam frizates Nis- 
souri and Mississf].pi, at the Navy yard on Leng (ап. Nie York рар г. 


The Steam Engine —M. Deleuze has lately made a discovery among the 
manuscripts · f Lennardo da Vine, carrying back a hnowledze ni the steam- 
engine ta at least the [5th century. Пе has published. m the. frtiste, a notee 
on the life of Leonarda da Vinci. to which he adds a fae s mile. of a pue 
fram one of his mannseripts. and on which are five sketches with the pen, 
representing the details of the apparatus ofa steam-gun. with an explanatory 
note upon what he dostznates undec the name of the * Arehitennerre, and 
of which note the folluwinz is : translation :—'* Invention of Arelimeles — 
The Archi'onnerre is a machine of fine copper, whieh throws bals witha 
loud report and great foree. 1t is uselin the following manner —ene- thira 
of this instrument contains a large quantity of eharesal fre. When the 
water is well heated, a screw at the top of the vessel. which centaios the 
water, must be made quite tight. Оп elosing the seres aove, all the water 
will eseape below, will descend into the heated portion of the instrument, and 
Le immediately eonverted into a vapour so abundant and pcwerfà] rhat it is 
wonderful to see its fury and hear the noise it produces. This myeline will 
carry a ball of a talent іп weight.” Tt is werthy of remark, that Leonardo 
da Vinci, баг from elaiming the merit of this inventyin for himself, er the 
men of his time, attributes it to Arcbimeles.—Goligmiui « Mosenger. 

The Milan and Monza Raiheay—We have seen a тере from Mr. Seott, the 
locumotive engineer of the railway, to Mr. Albano. С... who 15 superin- 
tendimg the eunstruction of the loecmotive engines in the country Гг the 
аі охе railway, stating “that no enzine. that he ly 1 yet 2 en at all ap- 
proached the loeoMotise engine ** Lambro," in any respre’ whatever; inthe 
economy of fuel, in her immense driging power, лпі ап the exe Непсу and 
the solidity of her framing, and working gear." "llus enzine was built by 
Messrs. G and 1. Kennie, under the directions of Mr. Albano. She has 
eylinders 13 in. diameter; 18 in. stroke; Sft. Gin. dr ving wheels; weight 22 
tons; steam pressure 50 lb.; average velocity 35 miles per heur; weight 
drawn 143 tons. She ecmmenced running on the 2f h June last. The fol- 
lowing account shows the very small quantity of fuel eonsumed each 
journey :— 


June 24, 1811. 110 miles, eoke consume! 


5612 It., or-101b. per mile. 
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Palmer's Patent Flectrotint.—We lave just seen some a printed from 
plates prepared by a process ter which Mr. Palmer, of Newgate-street, has 
taken out a patent. The p oofs which we have seen area doz's head. by 
Mr. T. Sampson; a study of a head by Wilkie, by Mr T. Sampson ; a fisher- 
man, sketehed by the same artist; anl a fruit рісее by Mr. б. Lance. This 
method of prepaing eopier plates and obtaining printel сарығ is calli d 
** eleetrotint ; " and the tul'owing description of itin the words of the 1n- 
ventor himself, will best explain its nature and capaliites of apy heaton. 
** "Ihe name оГ" Ilectrotint ^ is given in distinetion from '* Flectruty pe’ to 
thisinvention, the latter being гімені from engraved plates, Wheres the 
elee rotint. plates are deposited, by the elewrotyje process. upos paintings 
made by artists upon a white metillie surface, with a compos non resembling 
black paint. ln the winte portions of the design the surface із lett uncovered, 
anl the ermposition used sparingly іп the midale Unis; but where dark or 
black portions occur, it is lad on thickly and roaghly.—The elertrotint q lates 
will of course be covere | with indentations corresponding with the prcj*e'rous 
of the composition, Which will receive the erining tok m preportion tu iheir 
depth, and eonvey it in printing to the payer. The Seve plan i reverse to 
apply to print nj from raved surfices, uch оч noo lth s Awe th bk 
Mirtace is chosen, and a white eempos tien ігі en sitlos oft bruh. Кс. All 
those por iors whore the blak an ta eos ma e t apir th h (be com- 
position wid. in. the eleetr-irt plate, proti sutime 10. reese che mhk 
trum the printing voller, and ti m fer "preti v 0 Par |t wil Ge etn 
thatartists, by за Ботен tits method en Стабс te rhe copser draws- 
Pates, and thence to [ i er eoptés tes ch rrue ef fi revo po nb anyles 
of han’ Lng, ard, ax (t were, iet i deably йсй et the spit a their 
ongital e mposions, Ihe 18r pri* rs we have sein are exerc ingly buau- 
ulul; they ace clear an | (там, ші free frim that aj ear tee 0 sot m 
the shidows by whch lithographic. prints, Nc, are oceWouslly dsfigured, 
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The new invention is yet in its very infancy, but from what it has already 
developed of its powers, it may be safely foretold that it is likely to attain a 
speedy and a lasting maturity in the history of the fine arts.— Times. 

Preservative for Water colour Drawings aud Eugravings.—Mr. Spilsbury, of 
Pall Mall, has invented a solution for washing over water colour drawings 
and engravings, which preserves them from the action of the atmosphere, 
and at the same time allows them to be washed the same as an oil painting, 
a great desideratum ; it is deserving of a trial by those who wish to preserve 
their engravings, without going to the expense of plate glass. 

Ede’s Portable Chemical Laboratories.—Vhey are very compact cabinets, 
fitted with a great variety of tests and re-agents, glass tubes, blow pipes, 
and other appendages necesssary for performing numerous experiments. 


OBITUARY, 


Diep, on Thnrsday, the 13th ult., at his residence, near Plymonth, J. Foul- 
ston, Esq., M. 1. B. A., aged 69. Th edeath of Mr. Foulston cannot fail to excite 
a melancholy interest, in these towns and their neighbourhood, with which 
his name as an architect is almost as much connected as that of Wren with 
the city of London. Before his arrival among us, we had been for centuries 
in darksome ірподапсе, as to the meaning and merits of architecture. The 
success of Mr. Fonlston, in his competition for the Royal Hotel and Theatre, 
fortunately established him as our resident architect ; and his subsequent 
labours for тапу years were directed to the improvement and adornment of 
the three towns, naturally promotiug that advance of the public taste, which 
is now manifesting itself in a general feeling for the “ beautiful." The sim- 
ple magnificence of our Hotel exterior, majesty of the Portico to the Devon- 
port Town Hall, and the classic elegance of the Athenwum, and Plymouth 
Lihrary, bear amplc testimony to the distinguished merit of Mr. Foulston, as 
a disciple of the Grecian school; while his abillty and taste in treating the 
other varieties of design are shown in the Gothic Chapel of St. Paul, Stone- 
house, and the Egyptian aud Moorish buildings of Ker-street, Devonport. 
The monumental column in the latter town is also a pure and striking 
example of the architect's feeling for Greek simplicity. And we would 
suggest that this cspecially shonld be individualized as his monument, by an 
inscription to his honour, ent on a brass or marble slab, and let into one of 
the panels of thc pedestal. Mr. Foulston was buried in St. Andrew’s New 
Cemetery, on Tuesday. the 18th ult.— Plymouth Paper. 


LIST OP NEW PATENTS. 


GRANTED IN ENGLAND FROM 24тн DECEMBER, 1841, то 27TH 
JANUARY, 1842. 


Six Months allowed for Enrolment. 


WirLiaw Ropinson KETTLE, of Waterloo-street, Birmingham, Warwick, 
accountant, BENJAMIN WAKEFIELD, of Ryland-street, North, Birmingham, 
civil engineer, and Wittiam Сповнкн, of Cumberland-street, Birmingham, 
aforesaid, screw manufacturer, for “ап improved bolt for building, and other 
purposes.” —Sealed 24th December. 

Montacu Macponoen, of St. Alban’s-place, Middlesex, gent., for “ im- 
provements in spindles, flyers, and bobbins, for spinning, twisting and reeling 
ай sorts of fibrous or textile substances, ond in the application or adaptation 
of either, or all of them, to machinery for the same purposes.” (A communi- 
cation.)—Jan. 6. 

Epwarp Harr, of Dartford, civil cugineer, for “ап improved steam 
boiler."—Jau. 11. 

SaMuxr Hearne Le Perit, of St. Pancras-place, St. Pancras-road, for 
“ certain improvements in the manufacture and supply of gas? (А commn- 
nication.)—Jan. 11. 

James CHESTERMAN, of Sheffield, mechanist, aud Јонх Borrom, also of 
Sheftield, aforesaid, mechanist, for “certain inprovements in tapes for mea- 
suring, and in the bores for containing the same.” —Jan. 11. 

CHARLES Wye WILLIAMS, of Liverpool, gent., for * improvements in the 
construction of furnaces, and effecting combustion of the inflammable gases 
From coal?’ — Jan. 11. 

Јонх TRESAHAR JEFFREE, of Blackwall, engineer, for ‘ improvements in 
tifting and forcing water and other fluids, parts of which improvements оте 
applicable to steam engines."—Jan. 11. 

Ricuanp Dovon CnaTrERTON, of Derby, gent., for “ improvements in 
propeiling.”—Jan. 11. 

James Ions, of Newcastle-npon-Tyne, gent., for ** improvements in smelt- 
ing copper ores."—Jan. 13. 

Jurivs Borprer, of Austin Friars, merchant, for “improvements in pre- 
poring skins and hides, and in converting them into leather” —Jan. 13. 

Caren BEDELLs, of Leicester, mannfacturer, and JosepH BEDELLs, of 


(Fes. 


the same place, assistant to the said Caren DEDELLs, for “ improvements in 
the manufacture of clastic fabrics, and articles of elastic fabrics."—Jan. 13. 

Joseru Baryes, of Church, near Accrington, Lancashire, manufacturing 
chemist, for “certain improvements in the working of steam enyines.’— 
Jan. 13. 

llexnnry Waterton, of Winsford Lodge, Chester, Esq., for “ improvements 
in the manufacture Of salt."—Jan. 13. 

Тонх JEREMIAH Rupery. of Birmingham, umbrella and parasol furniture 
manufacturer, for ** improvements in the manufacture of a certain part of 
umbrella and parasol furniture."— Jan. 13. 

Moses Poore, of Lincoln's-inn, gent., for * improvements in the construc- 
tion of locks.’ (А commnnication.)—Jan. 15. 

Јонх THACKERAY, of Nottingham, lace thread manufacturer, for “ im- 
provements in the process of preparing and gassing thread or yarn.—Jan. 15. 

THomas Lamnerr, of Regent’s-park, musical instruemnt maker, for “ im- 
provements in the action of cabinet piano-fortes."—Jau. 15, 

Epwarp PALMER, of; Newgate-street, philosophical instrument maker, for 
“improvements in producing, printing, and embossing surfaces."—4Jan. 15. 

James Core, of Youl's-place, Old Kent-road, brush manufacturer, for 
“improvements in the construction of brushes."— Jan. 15. 

Совхе1луѕ Wann, of Great Tichfield-street, musical instrument maker, 
for “improvements in flutes.”—Jan. 18. 

WiniLiAM TixDALL, of Cornhill, ship owner, for “а new oud improved 
method of extroctiny or manufacturing from a certain vegetable substance, 
certain materials, applicable to the purposes of affording light and other uses.” 
—Jan. 19. 

ANTOINE MERTENS, of the London Coffee-house, publisher, for “ improve- 
ments in covering surfaces with wood.” (A communication.)—Jan. 22. 

Winiiaw Baker, of Grosvenor-street, Grosvenor-square, surgeon, for 
“‹ improvements in the manufacture of boots and shoes.”—Jan. 27. 

Joux James DBaccaLv, of Sheffield, seal engraver, for “ improvements in 
making melallic dies and plates for stamping, pressing, or cinbossing.”— 
Jan. 27. 

AwpREW Kurtz, of Liverpool, manufactnring chemist, for “ Фаргоге- 
ments in the manufacture of artificial fuel” —Jan. 27. 

Francis Manston, of Aston, in the county of Salop, Esq., for ‘‘ improve- 
ments in apparatus for making calculations.’’—Jan. 27. 

SauvEL Mason, of Northampton, merchaut, for ** improvements in clogs, 
—part of which improvements is applicable to shoes and boots.’ —Jan, 27. 

Соттілев Восстив, of the New-road, Shepherd’s Bush, Gent., for “ im- 
provements in gas, and on the methods in use, or burners for the combustion 
of gas.” —Jan. 27. 

WiLLiAM and Јонх Gattoway, and Joser Нате, of Manchester, 
engineers, for improvements in machinery for cutting, punching, and com- 
pressing metals."— Jan. 27. 

Pierre JounxET, of Dean-street, Soho, engineer, for “ improvements in 
steam engines.” (A commnnication.)— Jan. 27. 

Пехну Bensamuy, of St. Mary-at-llill. fish factor, and Henry GRAFTON, 
of Chancery-lane, machinist, for “¿improvements in preserving animal and 
vegetable matters.” —Jan. 27. 


TO CORRESPONDENTS. 


The American Pilerdriving machine —We neglected to mention in our last 
number, that this machine had been patented in this country, as well as on. the 
Continent, by Col. Cowdin and others. We have received twa communications on 
the subject of the table on the force of falling bodies, questioning the accuracy of 
the formule upon which the calculations were made. These communications we 
have deferred until next mouth, in order that we may in the mean time make some 
practical experiments on the force of falling bodies, which appears up to the present 
time to haae been neglected by all our mechanical writers. 


Bunnett’s Patent Railway Breaks and other improvements —We had intended 
to have giver drawings and descriptions of these in the present number, but we 
have been prevented, in consequence of the wood engraver not being able to get the 
cuts finished in time. 

J. M. on Architectural Precedent will appear next month. 

We shall be glad io hear again from “ Oliver Twist.” 

Sandstone.— We will notice his communication in the next Journal. 79 

Communications are requested to be addressed to ~ Тһе Editor of the Civil 
Engineer and Arcbitect's Journal,” No. 11, Parliament Strect, Westminster. 

Books for Review must be sent early іп the month, communications on or before 
the 200 (if with drawings, earlier), and advertisements on or before the 25th. 
instant, 


Vols. 1, 11, 1H, and 1V, may be had, bound in cloth, price £1 each Volume 


ERRATA. 


Та Mr. Weale’s advertisement of last month, the price of Buchanan's Mill 
work was printed 22. 5s. instead of 22. 10s. 

On the Use of Gold for Decoratioo, page 7, line 7 from bottom, for finely 
paid, read firmly fixed. 


MAPLIN SAND LIGHTHOUSE. 
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THE MAPLIN LIGHTHOUSE. 
ENGINEERS, Messrs. Wacker & BURGES. 
(Waith an Engraving, Plate ПІ.) 


In the second volume of the Journal, page 33, we announced the 
commencement of this lighthouse, and at page 132 of our last volnme, 
we had the pleasnre to notice its completion. We then gave some 
aecount of its constrnetion, to which we must now refer our readers. 
"lie lighthouse, since its completion in October, 1540, lias stood the 
lest of several severe gales, and is at this day as firm as when first 
ereeted. Conpling this with the equal success of the Fleetwood 
lighthouse, it is in our opinion an indubitable proof of the ntility of the 
screw pile system, and of the resources which it presents to the en- 
«лпеег in the construction of lighthouses on sands, in the place of 
tloating beacous as now adopted, which are so apt to drive from their 
wuorings in stormy weather, aud which Шеп produce such disastrous 
consequences. 

The annexed engraving is a correct view of the lighthouse, and 
clearly shows its coustruction. 


PEN AND PENCIL SKETCHES IN POITIERS AND 
A 
ANGOULEME: WITII SOME REMARKS ON EARLY 
ARCHITECTURE. 


By GEoncE Gopwix Jux, F.R.S., &c. 


Chapter 1. 


Porriens, the Limonum of the Romans, and present capital of the 
department of Vienne, is nearly two hundred miles from Paris, on the 
road to Bordeaux. It is memorable as the field of three of the most 
important battles recorded in the annals of France ; by two of which, 
at all events, the progress of society was materially affected.* The 
Gauls, the Romans, the Vandals, the Visigoths, the Franks, the Nor- 
mans, and the English, have alternately held dominion here, and have 
left their impress on the scil, or in the customs of the people. To 
the passing traveller, Poitiers, ill-built and mean in appearance, seems 
hardly to offer sufficient inducement for a stay, giviog no evidence at 
first sight of the many singularly interesting remains of ancient skill 
which it possesses. It is in all respects ап old town,—a bye-gone 
thing,—and takes one back to times when society had not educated 
itself into so many wants as now, and men cared little for their own 
habitation, but raised magnificeat temples to God. To the antiquary, 
the architect, the stndent іп history,—in fact to all inqnirers,—l'oitiers 
will aflurd a harvest of information, and be fruitful of suggestions: 
moreover, being situated on a hill, at the coifluence of two rivera, it 
commands some pretty country, and becomes in itself a picturesque 
object, when viewed from a distance. 

The Ganls have lelt but one inonnment in the neighbourhood of 
Poitiers. 10 is called there the pierre levie, and із considered by 
archizolugists to be either a tomb or a Druidical altar. It is said to be 
а block of caleareons stone, 22 ft. 3 iu. long, 15 ft. wide, and 9 ft. 9in. 
iu mean thickness. In form it із а lengthened oval, pointing south- 
eust and nerth-east, raised 3ft. 4 in. from the gronnd at one end only, 
the support at the north-eastern end, if there ever were one, having 
been removed.t It is hardly necessary to remark, that many mar- 
velluns stories are told touching the origin of this stone; but with 
these we may not meddle, 

‘The remains of an amphitheatre at Poitiers, sufficiently large to 
accommodate more thin twenty thonsand persons, show clearly the 


® Jn ihe зім century Alane, korg of the Visigoths, was defeated here by 
Clovis; in Ше гы Ш century the Saracens. under Abd-el-rahman, were 
vinqui hed by Charles Misi. and in the fourteenth eentury Edward the 
Mack Prince gained here his preat renown, 

ro Mémoires de Ja Soméié des Autiquaires de l'Ouest," 


No. 9t.—Voc, V.—Mancu, 1842, 


importance of the town in the Roman times. It is supposed to have 
been built in the third century, and considerably exceeded in size butli 
that of Pompeii and of Nismes. The varions ranges of steps, divided 
by corridors and staireases, are still to be traced, as well as а large 
arclied vanlt, 18 or 20 feet wide, and 60 or 70 feet long, (formed оѓ 
rougli flat pieces of stone, and mortar, now like a rock,) which inclining 
rapidly, opens from the outside isto the arena, and afforded entrance 
to the wild beasts, or the little more civilized gladiators. 

The most ancient, and at the same time most interesting building 
in Poitiers is known as the temple of St. Jean. The origin and date 
uf this very curious structure have aflorded matter for many disqui- 
sitions, and have been the cause of much controversy amongst the 
French antiqnaries. Some believe it to have been a Roman temple, 
others a tomb crected at the end of the third or beginning of the 
fourth centnry, in memory of Varenilla, a Roman lady, to whom the 
city voted a statue and public monument; while a third set of writers, 
amongst whom is Ше Abbé Leboeuf, consider that it was, even origi- 
nally, а Christian church, in the erection of which the materials of 
some pagan temple were used. From the discovery of an octagon 
excavation beneath the pavement of the edifice, strengthened by tra- 
dition, it is further snpposed that it served аз а baptistery as well as a 
chapel. M. де Canmont, who inclines to this opinion, considers the 
peculiar form of the building is accounted for by its double destination. 
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The accompanying sketch, fig. 1, shows the plan of what is supposed 
to be the original building, in form a long square, measuring about 34 
ft. by 42 ft, with an absis at the north-east end, raised oae step above 
the main apartment, and measuring about 16 ft. by Is ft. lu tlie 
opposite wall are three lofty arched entrances, beyond which is a 
vestibule of more modern, although still ancient, construction, being 
probably of the eleventh or twelfth century. The floor of the building 
is several fect below the street level. 

Sketch No. 2 represents the general appearance of the north- 
east елі of the building, and although slight, will emable the 
reader more easily to comprehend the description, The walls, 
about 45 ft. in height, are divided into two stories, the upper- 
most of which contains two arched openings, with small columns 
at the angles, nnd a triangular-headed space between, and the 
lower story, the entrance to the absis. The columns in the lower 
story are vf coloured! marble, and were evidently brought from some 
other building, being mostly different from one another in size and 


L 


70 THE CIVIL ENGINEER 


Fig. 2. 


height. The sculptured capitals, which are greatly injured and 
defaced, indeed, for the most part destroyed, vary in design, and are 
ill-fitted te the shafts. The capitals of the small columns ia the win- 
dows are formed of comparatively large flat leaves. The upper story 
of the two side walls is similar in arrangement to that represented by 
the sketch, with the exception, that in the latter the triangular-headed 
opening is wider than it is in the two side walls: in the one case it is 
about six feet, in the other about three feet six inches. The arches 
of the windows, (now only circular lights, having apparently been 
blocked up at some remote регіой,) and the arched eutrance to the 
absis, are formed of stones about fifteen inches long and three inches 
wide. 

The walls of this building have been covered with paintings or 
mosaics, many of which still remain. Around the upper part is 
painted a fret, with birds and other devices on a white panel, in each 
compartment. Тһе colonrs in the fret are blue, red, white, and 
vellow, and have an antique appearance. Over the windows a zigzag 
line is either drawn in white, or inlaid; and beneath the openings are 
ornamental scrolls, or other decorations, in colours. On the walls various 
figures of large size are painted, some few of which have names 
against them, formed by letters placed one over the other in an 
upright liue: the prevailing colour of the whole is red. The trian- 
gular-headed compartment over the absis contains a painted figure of 
Christ, within а vescica piscis, of which mysterious form and its con- 
stant recurrence in works of the middle ages, I shall hereafter take 
occasion to speak. 

The soffit of the inner arch leading to the absis is painted; and on 
the domical ceiling of the absis appears a very large seated figure of 
Christ or of the Almighty, within a pointed quatre-foil. This has 
been lately drawn by M. Seguin, for the * Comité Historique des 
Arts et Monumens," and is described in one of their Bulletins to be 
probably of the thirteenth century : sume other figures which surround 
it appear to be umore ancient. 

In the absis there is a series of arches and small columns, with 
capitals closely resembling those of the Corinthian order; one of these 
is quite so, and the shaft of this displays a slight swell or en/asis, as 
is also found in the larger columns at the entrance. Some writers 
have considered that this portion of the building, like the vestibule, 
is less ancient than the body of the structure; but this has been 
warmly combatted, on the ground that the materials composing it and 
the style employed correspond throughout both. М. Magnon de La- 
lande is of opinion that the north-west wall, originally similar to that 
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represented by sketch 2, was altered to its present state when the 
building was converted into a baptistery, and that the absis in question 
was constructed at this same time, with the materials of the old wall.* 


The exterior of one side of the ancient part of the building, both 
being similar, is represented by sketch No. З. Тһе upper part of the 
gable, originally inlaid with glazed bricks or coloured marble in 
patterns, has been rudely repaired, but still displays a portion of its 


early adornments. The triangular pediments, as well as the square 
compartment with a triangular head, contain flat rosettes, formed like- 
wise of glazed or encrusted brick. The semicircular opening in the 
lower arcade presents a small Greek cross, (by accident not repre- 
sented in the sketch,) and serves almost to identify the original 
convection of the building with the Christian religion. Тһе 
series of corbels below the gable originally bore a cornice, now 
destroyed. Beneath these, ranges of tiles or thin bricks are seen, 
alternating with the stones composing tbe remainder of the front, 
The pilasters, with their capitals and bases, project but slightly from 
the face of the wall, and, together with the small entablature which 
they bear, display very rude workmanship. 

On first entering this building, or viewing attentively Its exterior, 
one cannot avoid regarding it as a type of those edifices which we 
term Saxon and Norman; a most interesting link in that chain which 
connects the stupendous monuments of Egypt, and the glories of 
Athens, with the cathedrals of Strasburg, Cologne, or York. In most 
of those architectural remains in England which are acknowledged to 
be Saxon, as, for example, the towers of Earls Bartan church, North- 
amptonshire, of St. Peter's church, Barton-upon-Humber, and of 
Barneck church, Northamptonshire, triangular-headed openings, or 
straight-lined arches if they may be so called, occur; and they are also to 


* ** Mémoires de la Société Royale des Antiquaires de France.” Tom, xiv. 
M. Caumont is of opinion there was a similar absis, or small chapel, at the 
north-west end. before the alteration : this woull render the plan of the 
building cruciform. The same writer is disposed to think the small columns 
in the windows and the absis areof less ancient workmanship than the Jarger 
columns, but that they were worked out ot some similar eo'umns, as they 
ате of the same marble, ‘ Cours d'Antiquités." Tom. iv. 


1549.1 


be found delineated оп some Saxon MSS., by writers of that period. А 
striking example of these arches may be seen on the entrance to the old 
monastery at Lorsch, between Darmstadt and Heidelberg, attributed 
to tlie end of the eighth century. This pedimental form was often 
used in Rome for decoration,* when architectural skill and knowledge 
were declining there, as indeed it was greatly at Constantinople. In 
the baths of Diocletian, at Roine, columns piled one upon another on 
either side of window-opevings are thus surmounted; and it may 
likewise be found оп таоу sarcophagi in the catacombs of that same 
city. 

Again, in the Saxon buildings of which we have spoken, small 
columns are found swelling in the eentre, perhaps a rude remembrance 
of the classic enfasis; at other times banded in the centre, and so 
forming a sort of baluster. In more than one of them, too, the Greek 
cross in circular panels, or over the heads of windows, forms a pro- 
minent ornament. 

The temple of St. John has experienced many vicissitudes, and has 
been used at different times as a bell-foundry, a kitchen, and a manu- 
factory. Standing very much in tlie way of some proposed improve- 
ment in the line of streets, it would have been taken down іп 1552, 
had not the “Société des Antiquaires de l'Ouest" vigorously inter- 
fered, and ultimately succeeded in purchasing the venerable fabrie, 
which is now occupied by them as an architectural museum. Had 
the soeiety effected no other good than this, they would merit the 
gratitude of all adioirers of ancient art; beyond this, however, they 
have done much to elucidate the early history of Poitou and the 
neighbonring departments, and to induce the preservation of monuments 
of antiquity-t The destruction of the bnilding in question, whieh is 
almost unique, would be a most serious loss, as it enuld never be 
replaced or compensated for. 

The present cathedral of Poitiers, called 5/. Pierre, was commenced 
in the year 1151, by Henry 11. of England, who held Poitou in right of 
his wife Eleanor of Aquitaine,} but was not completed until 1379. Of 
the original foundation of the eathedral little seems known. Та 1015 
the structure which oecupied the site of the present ehurch was burnt, 
and being rebuilt soon afterwards, was again destroyed. 

St. Pierre is a cruciform church, of great width as compared with 
its length, divided into three aisles, and presenting in its western 
front, seven steps below the street level, three evtranee doorways, 
(over which are a large rose window and two pointed-headed win- 
dows,) flanked on either side by an ugly squat tower. In the mouldings 
around the door-heads are four series of figures ; and in the tympanum 
of the centre opening are sculptured groups, representing Christ sur- 
rounded by angels sitting in judgment, the resurrection of the dead, 
and the separation of the good from the bad,—the latter being thrown 
into the open mouth of a monster. Inthe heads of the side doors 
are represented the death of the Virgin, and St. Peter receiving the 
keys of Heaven. The whole of this front, with the exception, perhaps, 
of the lowest story ofthe towers, is pointed ; indeed, very little of the 
early eirenlar work is anywhere apparent, exeepting an attached arcade 
withinside against the north and south walls and in the transepts, and 
some windows at the east end of the building, the capitals of the 
columns in which latter are exceedingly eurious, being formed of the 
gures of men in a variety of distarted positions.§ There is some 
little stained glass in the church: the easternmost window displays a 
figure of Christ within a генсіса piscis. 


* Io earlur times, when the principles. of the arch were Jittle if at ad 
understood, this form was used constructively. as in the pyramids of Mexicu 
and уре; but to this application we need not refer. 

1 This Society tnects In Poitiers every Thursday during the Session: M. de 
Сегре is the secretary. 

1 Poitou was confiscated to Philip Augustus in the reign of King John 
(1203); came again info the hands of the Inglish in 1360; and ultimately 
reverted to France in 1370. 

& A French writer, speaking of thia church, observes. “ En Ctudiant les 
fenétres, depuis eclles du cheur construites à la fin du douxiéme siecle, jusqu'à 
celles du. portail. qui. datent Ме іа fin du trezzéme, on peut suivre. ІЛ trans- 
ition du Roman au Gothique. qui sopérait alors, transition. bien. marquée 
dans la forme des fenétris, dans lee meneaux, dans Jes cintres et les ogives 
qui Jes décorent ; ce qui est une nouvelle preuve de l'usage. dans lequel. on 
était autrefols, lors de ces constructions fort longues. de commencer par 
l'abside et de finir par le portail. "— Poitiers: par M. E. V. Foucart. 
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The interior of this building, although wide and lofty,* has little 
beanty, and lias been much disfigured by modern repairs and additions, 
—the Antiquaries de l'Ouest. may here usefully exert their influence, 
as oeeasions offer. | cannot avoid mentioning, that the walls of this 
building both inside and out present on the face of them large numbers 
of masons’ marks, amongst which is the fsh, and other apparently 
religious emblems. Several precisely similar marks the writer bas 
found on buildings of much later date in England. 


BUNNETT'S PATENT RAILWAY BREAKS, &c. 


Ма. Воххетт, of the firm of Messrs. Bunnett and Corpe of Dept- 
fard, has taken out a patent for several important improvements, for 
the better control of railway trains, and the prevention of accidents. 
They are simple, cheap, and applicable to tlie present locomotive 
engines and carriages ; and, if adopted, such a perfect command over 
the train will be obtained, that it may be stopped within so short a 
distance as effectnally to prevent trains coming into collision with each 
other, or with obstruetions of any kind whatever. 

The improvements are as follow :— 

I.—A powerful engine break acting upon the upper half of the dri- 
ving wheels, and also simultaneously on the trailing, or the leading- 
wheels, and occupying the place of, and forming, the wheel-guards. 

I[.—Self-acting spring-breaks for carriages and tenders, attached to 
the buffers, and acting on every wheel in the train, partially or alto- 
gether retarding it, as the necessity of the case may be. 

Ш.-А very simple and powerful manual break for carriages, Ke. 
This, and the above breaks, are formed of an elastic material, tbereby 
avoiding the disagreeable jar and noise now so generally complained 
of. 

1V.—A simple and efficient mode of increasing the adhesion of the 
driving-wheels of the engine to the rails, by instantaneously throw ing 
the whole weight upon them. 

V.—Spring axle-guides, capable of adjustment, allowing sufficient 
play in the boxes for the axles to adapt themselves to any curves, or 
to irregularities of the road. 

VL—A means of communication between the guards and engine- 
driver, by an alarm bell on the engine, which is struck by a spring 
lever, acted upon from any carriage in the train. 

VIL—A method of shutting off the steam on the instant that the 
engine-driver takes his hand off the regulating-handle, thereby pre- 
venting accidents that might possibly oceur from drowsiness, fits, 
sudden illness, &c. 

In illustration of the value of an efficiert system of breaks, we need 
only subjoin a portion of tlie evidence of no less an authority than Mr. 
tieorge Stephenson, as given by him before a select committee of the 
House of Commons. 

Question 1317. You have, of course, devoted much attention (о 
the means of preventing accidents upon railways?—A. T have. 

Q. 1320. You have paid much attention to the subject of breaks !— 
A. Ihave. 

Q. 1321. Do you consider them an important element of safety in 
railway travelling !I—4A. Certainly; the most important of anything 
that can be contrived far the safety of railway travelling. I believe, 
that if self-acting breaks were put upon every carriage, searcely 
any accident could take place. 


* The height of the nave is stated to be 96 feet, that of the side-nisle« 
£0 feet. 

1 То this very curious subject, —tlie masons’ marks of the middle ages,— 
to which the writer's notice was first given three or Гонг years ago. he has 
lately directed the attert on of the Society of Antiquanies and ihe Institute 
of Architects, with the view of obtaining a large collection of the marks for 
exainination and comparison, The “ Comité Historique des ,frtset Monumens“ 
of Paris have recently invited communications on the зшілесі, 
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Q. 1322. What do you mean by self-acting breaks ?— л. When- 
ever the power is taken otf the engine by the engine-driver, it imme- 
diately ceases to proceed so fasts all the carriages immediately run 
towards the engine, with the impetus put into them before the engine 
was retarded. Every carriage, as it approaches the next carriage, 
shall apply the breaks itself. Every carriage is brought into the state 
of a sledge; the rolling motion of the whecls ceases; am! suppusing 
that an engine was running on with twelve or fourteen coaches, and 
that every coach had a breaksman (that is, twelve coaches and twelve 
breaksmen), and the whole of them upon the look-out to see if any- 
thing went wrong in the engine, to apply the breaks immediately, I 
conceive that the ae!f-acting principle 18 fifty limes belir, 


DESCRIPTION OF DRAWINGS. 


Fig. 1 shows а mode of applying breaks to the engine: a is a strong 
iron carriage for the breaks laying tlat against the side framings, bear- 
ing on and attached to the centre cf the springs, and supported also 
by sliding freely through a plate or staple bolted to the side frame, to 
allow for the play of the springs; b is a vertical shaft, on the bottom 
ef which is a worm, taking into а worm-wheel, keyed on a horizontal 
shaft, which passes across beneath the fuot-plate; on the same shaft 
are keyed two pinions e, working into two racked sectors or levers d; 
on bringing the levers to the position shown, the break-bands are 
brought down on the tops of the wheels on both sides of the engine; 
on giving the brindle a contrary motion, the break-bands are lifted into 
the position shown by the dotte | lines. Any elastic substance, or 
woot segments in ап iron box, may be bulted to the undersi le of the 
break-bands, if thought desirable. 

Attached to the fire-box of the engine is a bell /, on which, by an 
irrangement of spriug-levers, а sharp bluw, or several blows, can be 
insta taneonsly struck bv the guards from any carriage in the train, a 
simple and etlectus] mode of communication with the chain g running 
along the tops of all the carriages. 

Fig. 2 is a side elevation of a railway carriage frame. At one end 
is а sc /-аейінд break, proposed to be applied to all the wheels; a is 
а connecting-to] attached to the buffers; b is a bell-erank, the axis of 
which із attached to the side frame of the carriage; c is а strong belt 
of leather, plaited чар and wire rope, or any suitable material, to 
the underside of which, if necessary, plates of metal may be rivetted; 
d is a curved spring, to the end of which, and to the bell-crank ^, the 
belt c is fastened; upon the buffer being driven іп, Ше bell-erank 0 is 
moved in the direction of the dotted line, and the belt e is brought 
down on the peripliery of the wheel, with a force proportionate to the 
strength of the spring d, which, on the buler resuming its position, 
takes tbe pressure of the belt c off the wheels. 

The cther end of Fig. 2 shows a Manual break: € is a vertical 
shaft, on the bottom of whieh is a worm, wurking into a worm-wheel 
on a horizontal shaft /, and giving motion to a pair of bevil-wheels g, 
one of whieh is attached to a short vertical shaft, carrying a pinion A, 
Which takes into two racks i3’, kept in gear by friction-rollers at the 
back ; the ends of the racks are prolonged, and attached to the centres 
of two bars passing across the carriage, and carrying at each end the 
bows КД” fitted with elastie bunds, on boxes fitted with segments of 
wood or otherwise, 

Fig. 3 is an elevation of a railway earriage frame, showing another 
form of self-acting break; аа аге strong iron rods attached to the 
centres of two cross-bers b b, which are fixed at each end to the back 
of Ше buffers; the other ends of the rods a а аге forked, and pass 
over а spring с c, the ends of the springs impinge against bars d d, 
pissing across tlie carriage, on the ends of which are fixed boxes fitted 
with segments nf wood, or with bows, &c. similar to А k in Fig. 25 f 
is a curved stay in the plane of action to the centres of tlie wheels, on 
which are formed guides for the ends of the bars d 4; the springs c c, 
and the bars d d'', are shown in section; the rods a а are capable of 
adjustment in the length, so as to bring the breaks into. action when 
the butfers shall have been driven in to any point desired; the action 
of the breaks on all the wheels is simultaneous, and the fore» equal to 
the «trength of the springs сс”. 
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It will be perceived, that one advantage in these breaks is the 
absence of concussion on their heing applied, as they are governed by 
the butfers. More or less force is applied, as more or less cccasion 
exists for the same. Should the strength of the butler springs be at 
any time insufficient to admit of the baching of a train, thereis a ready 
mode of preventing the action of the breaks upon the wheels. 


SLUICE GATES. 


Description cf the Bear Trap Slice Gites of the Lehigh Descending 
Nutrgution. By Ettwoop. Moris, Ciril Engineer. 
(From the American Franklin Ji urnal. ) 


Tue publie are indebted to the inventive genius of Josiah White, 
Esq., President of the Lehigh Coal and Navigation Company, for the 
admirable hydrostatic contrivance which has receive! the singular 
name of Dear Trap. 

These sluice gates were devised in the year 1-15 by the “ Letigh 
Navigation Company," for the purpose of improving the Lehigh river 
by means of wing-'lams, Xc, so as to form а descending navigation 
suitable for the transportation cf coal from the Anthracite mines, wear 
Mauch Chank, to the city of Philadel, hia. 

This work was commenced upon the 10th of August, 1-15, and lid 
not originally contemplate the use of sluice gates as a prim ry expe- 
dient; the residents upon the margin of the Lehigh river having 
pointed out “a certain mark in a rock at the Lausanne landing," as 
the low-water level of the stream, the Company were inlace] to 
believe that there would always be a sufficiency of water for their 
purposes, if it were “confined by wing-dains in its passage over the 
ripples, or shoals, from pool to pool," and under this impression the 
work was begun; but in the autumn of 1515 “the water in the river 
fell hy an unparalleled drought, as was believed, fully twelve inches 
below the mark whieh has been mentioned as shown by the inhabi- 
tants to be the lowest point to which the river ever sunk. Here was 
a difficulty totally unanticipated, and one which required a тегу essen- 
па! alteration in the plan, Nature did not furnish enough water by 
the regnlar flow of the river, to keep the chanoelsat the proper depth, 
owing to the very great fall in the river and the consequent rapidity 
of its motion. H became necessary to accumulate water бу artifictud 
means, and to let it off at stated periods, and let the boats pass down 
with the long wave thus formed, which filled ap the channels, This 
was effected by constructing dams in the neighbourhood of Manch 
Chunk, in which were placed sluice gates of a peeuliar construction, 
invented for the purpose by Josiah White, one of the managers, by 
means of which the water could be retained in the poo! above, until 
required for use. When the dam became full, aud the water had run 
over it long enough far the river below the dam to acquire the depth 
of the ordinary flow of the river, the sluice gates were let down, and 
the boats, whieh were lying in the puols above, passed down with the 
artificial flood.” 

It was to meet the exigency created by the discovery aboye-men- 
tioned, that Мг, White contrived the beautiful sluice gate, which we 
are abont to describe, and upon the successful operation of which the 
whole enterprise very much depended, 

At that day the scene of the Company's operations was almost a 
perfect wilderness, and the carpenters having been set at work to 
frame a sluice gate for trial, it beeame an object. of great curiosity to 
the settlers ; who being far more familiar with the implemeyts ase | in 
the chase and. capture of the beasts of the forest, than with the hy- 
draulic works of a flash navigation, either in jest, or from same fü ied 
resemblance of the sluice gate toa Boar Trap, quickly gave to it this 
coguomen, which it ever since has borne. 
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Fig. 1, Plan. 


(Максн, 
1 J 


Fig. 2, Section. 


REFERENCES. 


A, Upper leaf of sluice. В, C, D, Water chambers. Е, Е, Wickets. б, Cribwork. Н, Pool of dam. I, Plank floor. J, Fingers of timber. W L, Water line, 


The Bear Trap Sluice Gate, whieh is exhibited in plan and section 
in the annexed diagrams, consists of two leaves or shutters, reelining 
against each other so as to present a triangular vertical section, and 
contain beneath them a space capable of being filled with water from 
the superior level, and emptied thereof at will; the contained angle at 
the vertes, when the gates are up, being rather more than 100°, in 
order that the leaves may slide easily, one over the other, which they 
evidently would not do if the vertical angle of the uplifted gate were 
either a right or an acute angle; this sluice gate is raised and depressed 
by hydrostatic pressure, applied and removed upon the principle of 
that well known philosophical instrument ealled the Hydrostatic Bel- 
lows; in its usual form, as applied upon the Lehigh, 2 will not work in 
Жай water, but requires the action of а bead more than sufficient to 
evereome the weight and friction of the gates, to enable it to he 
manceuvred with facility.* 

By an inspection of the diagrams it will be pereeived that the leaves 


* Mr. English, formerly a contractor upon some of the works of the 
Lehigh navigation, having for many years observed the action of the Bear 
"Trap 3luice Gates, has eonceived the idea of rendering them applieable as the 
upper gates of Lift Locks, by plaeing a large air vessel under the lower leaf, 
which by its buoyaney enables the gates to rise in dead water: and he has 
exhibited at the Franklin Instimte a working model of a lock having the 
Gear Trap Gates, with his attaehed air vessel applied as upper gates; and. 
though liable to some objectians, there is reason to believe that for the upper, 
if not for both, gates of Lift Locks only, they will prove to be a valuable 
improvement, though it is evident that the same object may be attained by 
the application of countcr weights, but not perhaps as well as by an air vessel 


of the gate are hinged horizontally with hollow quoin joints, at some 
distance above the floor: the hinge of the upper leaf being higher than 
that of the lower, by something more than its thiekness, so that even 
when the gate is down there is a vacant space into which the aper- 
ture opens from the well C, because the height of the hinge of the 
lower leaf is fixed at about tlie same level as the tops of tlie openings 
eommunicating with the well. 

Cateh bloeks on the under side of the upper leaf A determine the 
height to which the rise of the gate is limited ; the well C is con- 


stantly in communieation with the vacancy beneath the gate; the 
water chamber B, is constantly open to the water from the upper level, 
whilst that of the lower level flows freely into the ehamber D; it will 
be observed that both these chambers communicate by suitable wiekets 
E, F, with the well C; now it will be evident from inspection that if the 
wickets F, between C and D are shnt, whilst the wickets E between 
C and B are opened, the water from the upper level will enter beneath 
the leaves with the upward hydrostatic pressure due to the head, and 
the gate will consequently rise. Now, on the other hand, if the wickets 
E are closed, whilst those at F are opened, the downward and lateral 
hydrostatic pressure of the water in the upper level, acting then проп 
the top surface A of the upper leaf, will force down the gate; and thus 
by simply putting the vacancy beneath the leaves of the sluice gate, 
in communication separately with the upper and lower levels alters 
nately, the gate is elevated, depressed, or arrested at any stage of its 
movement, by hydrostatic pressure alone; the only manual labour or 
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attention needed for the highest and widest gates, being that which 
is requisite to manœuvre the wickets E or F, a duty for which a mere 
hoy would be physically competent. 

The sluice gates used ороп the Lehigh descendiog navigation, as 
there is no necessity of making them perfectly water-tight, are allowed 
a play on each side of half an inch or more, which effectual'y prevents 
lateral friction; they are generally twenty-four feet wide, formed by 
spiking together three successive layers of thick plank, and the lower 
leaf is strengthened by bolting upon its back a few heavy beams, (as 
may be seen in the sketch annexed,) which rest their extremities 
against suitable stops when tbe gate is up. 

Where the water, violently descending the sluice, leaves the plat- 
form, it usually excavates the bed of the stream and forms deep water, 
the sudden entrance into wbich, of boats shooting down the sluice, 
would prove very injurious to, or even destroy them, if it were not 
for the ingenious device called fingers ; these consist of the trunks of 
trees placed side by side, and bolted to heavy subsills, with their butts 
up-stream, the tops freely projecting over the lower sill some twenty 
feet or more; they receive in part the shock of the boat in its plunge 
into the deep water, and by their elasticity ease off its momentum so 
that it glides down with the swift stream uninjured. This dexterous 
mode of avoiding concussion is found in practice fully to answer the 
end for which it was designed. 

For the purpose ol guarding the horizontal hinges of the leaves of 
the sluice gates against obstruction from the deposition of gravel, a 
glove of plank is ingeniously secured across the hinge by a curved 
spring; and in contact with this plank glove, the leaf revolves upon its 
hinges, without the possibility of being impaired in its action by the 
lodgement of hard substances. 

From the above deseription and the annexed sketches, which are 
designed more to develope the principle of the sluice gate, than to 
display all the details of its construction, it is hoped that the plan and 
inode of action of the Bear Trop Sluice may be gathered without 
further explanation, and we will now proceed to make a few remarks 
upon the great usefulness of this invention. 


UTILITY OF THE BEAR TRAP SLUICE. 


This skilfully devised hydraulic machine continued in use upon the 
lower Lehigh—giving perfect satisfaction in practice—from the year 
1521 until 1529, when the descending navigation apon the main part 
of the river was abandoned for an improvement which admitted of 
transit іп both directions: though a section upon the former plan, with 
its Bear Trap Sluices, still forms the navigation for the lumber trade 
betwen Whitehaven and Stoddartsville, a distance of 124 miles, m 
which by wing-dams, channels, and sluices, a fall of 336 feet is 
overcome. 

The causes which led to the substitution of a slackwater for a flash 
navigation, and the difficulties met and surmounted by the ingenious 
and energetic individuals who directed the works of the Lehigh Com- 
pany, are so interesting, that we will make a digression to quote a few 
more passages from the Company's published “ History,"* 

“The hoats used upon the Lehigh descending navigation consisted 
of square boxes, or arks, from 16 to 19 feet wide, and 20 to 25 feet 
long. At first two of these were joined tugether by hinges, to allow 
them to beod up and down in passing the dams and sluices, aud as the 
inen became accustomed to the work, and tlie channels were strength- 
ene) and improved as experience dictated, the number of sections in 
each boat was increased, till at last their whole length reached 180 
feet. They were steered with loog oars like a raft. Machinery was 


* In the фе очогу from which we quate, the opinion is advanced, 
that ‘the descending navigation by artificial freshets on the Lehigh, is the 
first on recerd as a permanent thing.” 

This, however, 18 a mistake, for the system of rendering shallaw streams 
nivigable by ie modi called Flashing. which is ° to create an artificial fuod 
fra nme. by penn ng up the water m the river itself," and then opening the 
slice er fluod-gates, when the boats nre passing, I supposed to bave been 
invented by Ше Hey j'tians after the Gine of Alexander, and wns found in use 
iv the hydraulic works ot the interiør of China, when that empire was visited 
Vy the first English embassy. 

See New Mdinburgh Muvyclop., Art. Nav. Inland, 
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devised for joining and putting together the planks of which these 
boats were made, and the hands became so expert that fre men mould 
put one of the sections together an 1 launch it in forly-fire minutes. Boats 
of this description were used on the Lehigh till the eud of the year 
1831, when the Delaware division of the Pennsylvania Canal was par- 
tially finished. In the last year, 40,956 tons were sent down, whicli 
required so many boats to be built, that, if they had all been joined in 
one length, they would have extended more than hirteen miles. ‘These 
boats made but one trip, and were then broken up in the eity, and the 
planks sold for lumber, the spikes, hinges, and other iron work being 
returned to Mauch Chunk by land, a distance of eighty miles. 

“ The great consumption of lumber for the boats very soon made it 
evident that the coal business could not be carried on, even оп a small 
scale, without a communication by water with the pine farests, about 
16 miles above Mauch Chunk, on the upper section of the Lehigh- 
To obtain this was very difficult. The river in that distance had a 
fall of about 300 feet, over avery rough, rocky bed, with shores so 
forbidding, that in only two places abuve Lausanne had horses been 
got down to the river. To improve the navigation it became 
necessary to commence operations at the upper eml, and to cart 
all the tools and provisions by a circuitous and rough road through 
the wilderness, and then build a boat far each load to be sent down 
to the place where the hands were at work, by the channels which 
they had previously prepared. Before these channels were etfected, 
an attempt was made to send down planks singly, from the pine 
swamps, but they became bruised and broken by the rocks before 
they reached Mauch Chunk. Single saw-logs were then tried, and 
men sent down to clear them from the rocks as they became fast. But 
it frequently happened that when they got ncar Mauch Chunk, а 
sudden rise would sweep them off, aod they were lost. 

* [t became evident that the business on the Lehigh could not be 
extended as fast as the demand for coal increased, while it was neces- 
sary to boild a new boat for each load of coal; besides the forests 
were now beginning to feel the waste of timber, (more than 10!) acres 
a year being cut off,) and showed plainly enough that they would soon 
disappear, in consequeuce of the increased demand upon them. 

* Under all these circumstances, it was concluded tliat the time bad 
arrived for changing the navigation of the Lehigh into a slackwater 
pavigation. The acting managers, who resided at Maucli Chunk, 
formed a plan for a steam-boat navigation with locks 130 feet long 
and 30 feet wide, which would accommodate a steam-boat carrying 
150 tons of coal. These locks were of a pecoliar construction, adapted 
to river navigation. The gates operated upon the same principle 
with the sluice gates in the dams for making artificial freshets, and 
were raised or let down by the applicationor removal of a hydrostatic 
pressure below them. The first mile below Mauch Chunk was arranged 
for this kind of navigation. The lucks proved to be perfectly «fictive, 
and could be filled or emptied, notwithstanding their magnitudë, an three 
minutes, or about half the time of an ordinary lock.” 

One of the writer’s objecta, in making the above lengthy extract, 
was to enable the reader to trace the canses which led to the abundon- 
ment of the flash navigation on the Lehigh, and to see that it aruse 
from no defect in the sluice gates or other works at first ereéted. 

It must be evident to every one that /Ле Bear Trap Sure Gate, 
finding as they do their operating power in the hydrostatic pressure 
consequevt upon the difference of tevel which they overcome, are 
capable of application to almost any width of opening; and that a 
gate of 100 feet or more in length could be manawuvred as readily as 
une of 24 feet, the only additiunal labour requisite beiug that of open- 
ing and closing a few more wickets. 

In the descending navigation of the Lehigh, a case occurred w here 
a fall of 16 feet in about. 300 was overcome by one of the Bear Trap 
Stuices, though it was found necessary here to bolt a series of beants 
upon the platform, transversely across the opening, su as to moderate 
the velocity of the descending volume of water, by increasing its 
friction проп the bottom of the passage. 
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CANDIDUS’S NOTE-BOOK. 
FASCICULUS XXXV. 


Я “ I must have liberty 
Withal, as large a charter as the winds, 


m 


To blow on whom 1 please.’ 


I. Tam not aware that Welby Pugin has been compared to Victor 
Hugo, but Vietor may certainly be compared to Welby, for the one 
speaks in as dcpreciating a tone of the productions of modern archi- 
tecture in France as the other does of those in England. Both are 
such outrageous admirers of the antique, that is, the Gothic style, that 
they have no admiration for anything else. In his “ Notre Dame” the 
French writer has commented very freely, though somewhat à la 
Smelfungus, on several of the buildings of Paris, and, among others, 
on the Pantheon, which he designates a “Savoy саке”! In an article 
by him in the “ Revue de Deux JMondes," he has since poured out his 
vituperation on the Hótel of the Quai d'Orsay, the Ecole des Beaux 
Arts, the Chamber of Deputies, the Madeleine,—which it pleases him 
to describe as **a second edition" of the Bourse,—and the Chapelle 
Expiatoire, of which he says “rien au monde de plus bossu”? “Oh, 
qui me delivera," he exclaims, “des colonnades!” including under 
that term porticos also. It is, therefore, to be apprehended, that 
some of our own classical buildings—those of the Smirke school of 
design—would not find any favour in his eyes. After all, architectural 
criticism does not appear to be his forte, for he certainly can under- 
stand very little of the style he so energetically reprobates, when he 
insinuates that there is a strong resemblance of character between the 
Madeleine and the Bourse ;—an opinion pretty much akin to that of 
the learned traveller who discovered a striking likeness between the 
temple at Baalbec and Covent Garden Church! There is, however, 
one expression of his that deserves to be noted, viz. * l'architecture 
seule, entre tous les arts, n'a plus d'avenir." In this, it is to be feared, 
there is some truth; and a rather disagreeable truth it is, since the 
very models that onght to stimulate us to rivalry are converted into 
obstacles in the way of originality and all effort of onr own. What- 
ever be the style we happen to take up, we make no attempt at 
carrying it forward, moulding it according to present circumstances. 

П. Among some other rather crotchety fancies in the article on 
* Gothic Architecture" in the last No. of the Quarterly Review, it is 
asserted that the Grecian style requires that caryatides should be 
made to express exertion and effort, as if oppressed by the weight of 
the entablature they snpport. Now, such figures ought, on the con- 
trary, to manifest perfect repose of attitude, and tranquillity of 
countenance,—not any sort of effort to bear up against the burthen 
laid upon them—for that would indicate weakness, and their insuti- 
ciency for the office imposed upon them, but the ease derived from the 
more than ordinary power and strength adequate to their office. The 
mode recommended by the writerinthe Quarterly would be at variance 
with every principle of esthetics and architectural taste, and also 
opposed to the practice of the Greeks themselves, wlio made their 
caryatide figures to “stand at ease." Some over-sensitive critics 
protest against the employment of such figures at all, as snggesting 
painful ideas ;—an over-strained refinement of feeling that ought to 
cause them to be very disagreeably affected by the sight of many 
other statues, put in situations which would be most perilous for any 
homan being. They who are compassionately distressed at beholding 
female figures performing the duty of columns, ought to be filled with 
terror at seeing a statue stuck up on the top of a lofty column, or 
made to stand as sentry ina niche, exposed to every change of weather 
—frozen at one time, and fried in the sun at another. There is a good 
deal of the kind in art, which it is impossible to reconcile with common 
sense, supposing that mere common sense is to be the judge of it, and that 
the things which are so shown are intended to be mistaken for realities. 
How many extravagant absurdities are tolerated in painting! The 
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representations of Cherubim, for instance, are not only absurd, but 
disgusting: for a child's head cut oil, and having a pair of wings tied 
to it, would be an object which, instead of affecting the heart, would 
be more likely to turn the stomach. 

Ш. In the * Discours Preliminaire" to the first volume of liis “ Edi- 
fices de Rome Moderne," Letaronilly makes some sensible remarks, 
one of which is to the effect that those purely numerical relations and 
proportions, upon which so much stress has frequently been laid, have 
been greatly over-rated, since architectural beauty is not to be esti- 
mated arithmetically. It is, in fact, evident enough that mere 
mechanical beauty of proportions alone will go but a very little way 
in satisfying the eye, for those proportions may be observed ù la rigueur, 
and the design itself may nevertheless be inabominably bad taste, or, at 
any rate, dull and insipid. The same writer also opposes the silly notion of 
the science of music being of any service to the architect. There exists 
only a certain vague analogy between the two arts; therefore, to fancy 
that any direct application of the rnles of the one can be turned to 
account for the other, is no better than a chimerical whim, worthy of 
the philosophers of Laputa. If any such application be possible at 
all, it ought to hold good one way as well as the other; and the 
musician might certainly profit just as much by a know:edge of archi- 
tecture, as the architect can possibly do by studying the laws of 
niusical composition. 

IV. In reporting the King of Prussia’s visit to the British Museum, 
the newspapers lave not informed us what opinion his Majesty 
expressed of the architecture of tlie building, on the plans and model 
of it being exhibited to him. Perhaps he thought it more advisable 
to keep bis opinion to himself; and he might, moreover, be excused 
if he felt more astonishment than he expressed ;—astonishment at the 
rigorous economy manifested in that national edifice, compared with 
the prodigality of the doings at Windsor Castle. 

V. About two years ago the newspapers assured us that Prince 
Albert possessed more than ordinary taste for the fine arts, and that 
art might accordingly look forward not only to more hearty, but more 
intelligent patronage than it has hitherto been its fortune to obtain 
from a British court. Alas! for the sycophantic prophecies of news- 
papers! The so-boldly-predicted encouragement of art has as yet 
produced no other fruits than portraits of royal babies, and dog-ken- 
nels for royal puppies, except it be the huge royal christening cake— 
a most unequivocal specimen, no doubt, of superior ĉaste. It may be 
that the predicted patronage is still to come—that we have mistaken 
the mere buddings and blossomings of it for the fruits. Such, it is to 
be hoped, is the case, but at all events, the blossoms themselves are of 
a very sickly kind. For aught that at present appears to the contrary, 
the future is likely to prove very much like the past, iu a country 
where the sunshine of royal patronage to art has never amounted to 
more than mere moonshine. 

VI. If we may believe Toussaint, mathematical science and theory 
are of comparatively little service in actual construction, and in fact 
are never trusted to, as architects themselves, he says, very well know, 
although they do not саге to confess as much. “ We аге aware,” he 
continues, “ that such assertion will excite a hue and cry against us from 
the mathematicians, who will endeavour to prove, by A plus B, that 
it is mathematically false, and that we are altogether mistaken. Yet 
if we ask them how many architects they can reckon up in Paris who 
know anything of mathematics, we suspect they would be compelled 
to reply, in the verse of Boileau, 

“I y en a jusqu'à trots que je pourrais citer." 

and even out of that number, how many are there who have recourse 
to their mathematics in constructing their buildings? On the other 
hand, we can oppose to their example that of Messrs. ,and ——, 
and ——. But we yield to the force of prejudice and opinion, other- 
wise we could here produce a rather long list of names of those who 
will deservedly stand high in the estimate of posterity as celebrated 
architects, although they are absolutely ignorant of mathematics!” 11 
for Paris we read London, the remark will, perhaps, hold equally 
good. 


EU 
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SUPPLEMENT AND ADDITIONS TO CHRONOLOGICAL TABLE OF ARCIITECTs WHO DIED IN THE 1-тн AND 
5 Iru CENTURIES. 
By W. ll. Lerep. 


Where the precise date of an architect's death could not be ascertained, it is indicated by ab. (about). Ап asterisk * is prefixed to the names of those who 
have distinguished themselves, not as architects, but as writers on architecture, Ac. The names of places in lialies denote that the architect was chicdy 


employed there. 


DIED. NAME. BORN. WORKs. 

1712 Naumann, Joh. Chr. Dresden, хе. Author of several publications. 

1750 Pitrou, Robert 16-4 luspector of Bridges, хс. “Projets d’Arch. de Charpente,” xc. 

1023 Haerlemann, Baron 1700 Nluckhelm. 

1753 Hartemann Sweden. 

1553 Neumann, Balt. 1687 Palace at Brucksal, Würzburg, and Werneck; Abbey at Seliwarzach, &c. 
1750 Morelli, P. 1730) Rom. Palazzo Braschi, Theatre at Imola, «е. 

1151 Cooley, Thos. 1710 Dublin: Exchange, Four Courts, &c. 

17-5 *Giotlredo, Mario His Nuples. “Del Architettura,” Ке. 

11-5 Garcia, Josef 1760 Valencia, «с. 

17-0 Ivory, Thomas Blue-coat Hospital, Dublin. 

1789 Iliorne, Francis 1711 Sessions House, Warwick; Tetbury Chureli, &c. 

1797 Duran. Ramon 1760 Madrid ; Pal. Torrepilares, &c. 

1799 Harsdorl; Caspar 1739 Copenhagen. 

1:01 Hiernoe, Jens 174» Architeet and Sculptor, Copenhagen. 

1-03 Palmstedt Exchange, Xe. stockholm. 

Tout Fantoni, Pio 352 Engineering and Hydraulics. 

p! Desprez, Lovis J. Painter and Architeet, Seden. 

190» Piermarini, Giuseppe 1735 Milan. Pal. Reale; Belgiojoso, Mellerio, Villa Monza. 

1-19 Platzer, Jos. 1762 d 

110 Cassels, Richard Dublin, Waterford House, Kildare ditto, Lving-in Hospital, &c. 

Ізі *Patte, Pierre 1723 "De l'Archit. Theatrale”; “ Etades d'Archit." £e. 

1512 Molinos, Jean Paris, Theatre Feydeau, &c. with Legrand. 

Ist Magens, Joh. B. 1745 Copenhagen. 

Ist *seroux, d'Agincourt, J. B. L. 130 “Tlistoire de l'Art par les Monumens." 

1515 Emlyn, Нер. Repairs St. George's Ch. Windsor. “New Order of Archit.” ` 
l»t6ab| Crichton, R. Scotland, Chiefly Gothic style. Bank of Scotland. 

1515 Tempelmann Sweden. 

Wt? Stark, William Conrt-house, &c. Glasgow. 

151» Pacassi, Baron von 1755 Hof-architeet, Vienna, the Franzens Bridge, Vienna. 

lais Petit-Radel, Louis Fran. 1710 Pars. Palais Bourbon, Tresor Royal, — "Recueil de Ruines d'Arch."' 
1512 stern, Raphael Rome. Braccio Nuovo Mus. Pio Clementino, «с. 

1-19 Paris, P. Adrien 1747 Fagade, Orleans Cathedral, &c. 

1519 Viel, Chas. Fran. WEN Paris: Mont de Picte, Hop. Cochin. “Decadence de l'Archit." and other pub- 

| lications. 

1519 Pisson, Joh. Dapt. 1703 Gent. 

ies) Aikin, Edinund 1790 Wellington Rooms, Liverpool. “ Essay on the Doric Order." “ Designs for Villas.” 
1320 Thoroton, Rev. Sir John 1755 Belvoir Castie, additions and improvements. 

1520 Hart, Abrah. van der Amsterdam. 

1-21 Walters, Jolin {752 Chapel at stepney, Auction Магі, &c. 

1-23 Heurtier, Jean 1739 Paris; Theatre Italien, &c. 

1523 Hurtault, Max. Jos. 1725 Several Hotels at Paris, &c. 

1-25 Pini, Ermenigildo 1739 Church at Saregno, "Dialoghi sull'Archittura."' 

1-22 Jussov, Ien. Christ. 124 Cassel; Palace, «е. Healhelinshohe. | 
1-29) *Rondelet, Jean "L^ Art de Batir,’ and other architectural publications. i 
1521) Harrison, Thomas Vet County Hall, Chester; D ditto: Theatre and Exchange, Manchester. 
1827 Shaw, John Hall, Christ Church Hespital. St. Duustan's West. 

1-31 Peyre, Antoine Marie 1770 Paris, Ecoucn, allt fort; Villa 'Yrocadero, &c. 

153224] Johnston, Francis Dublin ; Post Oflice, Roy. Hib. Academy, built at his own cost. 

1-35 Pertsch, John Nepomuk 17-0 JAMumch; Vrot. Church. Frohnfeste or Prison. 

1539 Valadier, Giuseppe 1752 Rome; Villa Poniatowski, Tordinona Theatre. Piazza del Popolo, altered. 

“Біл di Roma." 

1-32 Galbaecio 15-090 

1-і» Moreau, Charles 1759 Dienna; Austrian National Bank. 

1-і) Iluyot, J. Nicol. los Are de l'Etoile, l'aris. 

Іс Albertolli, Giocondo 1742 Milan. 

1-10 (1asse, Stefano 1779 Naples; Observatory. 

1-1) Meinecke, Carl Geo. 1720 Borin. 

Isti Rickman, Thos. 1777 New Court, St. Још Cambridge; Ou:ton Church, М. “Styles of Archit. in 

Englau!, Ке. В 

Isil Ehrenberg, C. F. Zurich © Bau-texicon.” 

ізі! Schinkel, К. F. list Dorm; Museum, Theatre, &c,— " Entwürfe," Xe. 

[E e Foulstone, John dz Phimeuth; Motel and Theatre, Athenrum, Nc. " Designs.” 

ж Aman, Joh. 1755 Hof-architect, Vienna. Theatre at Pesth, Nc. 


* We know not if Aman Le yet livirg or not, 
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CIVIL ARCHITECTURE. 


Introductory Lecture on the state and study of Civil Architecture, 
delivered in the Theatre of the Royal Dublin Society, on the 5th and 
Sth of January, 1512. 


By Henry Есттоу, M.D., Author of “Travelling Sketches in Europe 
and Asia’ —“ Collegiate Architecture," &c. 


“From the remains of ihe works of the ancients the modern arts were 
revived, and it is by their means that they must be restore] a second time. 
However it may mortify our vanity, we mus: be forced to allow them our 
masters ; and we may venture to propheey, that when they shall cease to be 
studied, arts will no longer flourish. and we shall again relapse into barba- 
rism."—Sia J. Reinoups. 


Tue study of civil architecture is a subject too much neglected. 
Civil engineering, painting, sculpture, and all the other branches of 
the arts and sciences receive public attention, while that of architec- 
ture is comparatively unaided and unknown. It is not to be expected 
that Arts’ Unions will be established for the purpose of erecting 
temples and palaces; but I hope to be able to suggest a plan more 
feasible, and not less efficacious; for it is the privilege of few to erect 
edifices such as I һауе mentioned, but it does come within the reach 
of all to appreciate tlie beauties of such constructions. 

I feel that, as an amateur, some apology is due to you for appearing 
in this place as a lecturer, The importance of the subject, and its 
not having been taken up by others better qualified, must excuse me; 
and I trust that any deficiency, arising from inexperience, may be 
balanced by the desire of furthering that object. 

Should this effort be followed in this city by more scientific labour- 
ers, mine may in the interim obtain what astronomers call a beliacal 
rising, befor@any light I may be able to throw on the snbject shall be 
lost in the snperior attainments of those who may follow. 

Feeling that І must leave to others to teach the art, I shall content 
myself if I succeed in creating in vour minds that which so strongly 
exists in my own,—a desire to become better acquainted with its 
principles. 

It is not difficult to prove that the ancients excelled the moderns in 
the fine arts of sculpture and painting. With respect to sculpture, 
witness the Apollo, the Venus de Medici, the Laocoon, and a host of 
others. As for painting, we have not any of the ancient master-pieces 
existing in our days; but we have the frescos found in the Baths of 
Titus, and other places in Rome, aud a crowd from Pompeii and Her- 
culaneum: and may we not argue, that as our best painters have not 
excelled, in drawing at least, the mere decorations of the ancients, 
how could modern works stand a comparison with those finished pic- 
tures, of which the frescos alluded to were probably copies executed 
by very inferior artists? It is well known that Raffaelle himself took 
his designs for the Arabesques of the Vatican from those of the Baths 
of Titus. 

The great number of frescos discovered in the places alluded to, 
forbids the supposition that their execution could lave been expen- 
sive, such as we read (in Arbutlmot’s Tables of Ancient Coins,) of 
their finished paintings—that a picture of Aristides was bought by 
King Attalus for 100 talents, г. е. about £19,000; that Julius Cæsar 
gave 50 talents, £15,500, for the Ajax and Medea; and that Apelles 
was paid nearly £39,000 of our money for his picture of Alexander. 

Both painting and sculpture have, in the hands of such men as 
Buonarrotti, Raffaelle, Canova, and Thorwalsden, made rapid progress 
to the high goal of perfection attained by the artists of Greece and 
Rome: but shattered and ruined as the works of Grecian architecture 
are, enough remains to eclipse the efforts of modern art, whenever a 
comparison can be made: that is, by comparing things of the same 
description with one another—the columnar ordinances of the Greeks 
with those of our own times—the originals with those professing to 
be derived from them. 

We must admit that painting and sculpture have an advantage 
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which architecture has not, in the possession of models and objects of 
nature, from the study of which a correct taste can be formed; but it 
is more difficult to lay down fixed rules for the formation of taste, or 
say what should or should not enter into architectural composition: 
still we are not altogether left to steer without compass—for if we 
are to suppose that the first idea of architecture was taken from the 
erections of the feathered bipeds, then convenience and simplicity, so 
evident in their erections, should never be lust sight of in ours; and 
although we may add embellishments to the requisites just mentioned, 
such ornaments must harmonise with utility and simplicity of design, 
to constitute, as a whole—BEAuTY : and in all the works of creation, 
as far as we can understand them, we see that each part bas a purpose 
for which just the requisite degree of strength is bestowed; and the 
painter or sculptor who would represent the club of Hercules wielded 
by a Ganymede, the burden of Atlas borne on the shoulders of Apollo, 
or the muscles of a Vulean thrown into action to break a fly on the 
wheel, would be considered as devoid of taste. The same observa- 
tions apply with force to the laws of proportion in architecture. 

Let us now enquire why does not the revival of architecture advance 
in equal degree with the sister arts of painting and sculpture. It 
cannot be for lack of pecuniary patronage, for some of our architects 
make enormous fortunes. It cannot be for want of talent and inform- 
ation, for we have many who possess both: for instance, are we to 
suppose that the architect who delineated the ruins of Magna Grecia, 
was unable to produce a more correct building than the National 
Gallery at Charing-cross? No! The canse must be sought for in the 
ignorance and want of judgment of those who patronise them. Large 
sums are not given for bad statues or paintings, except by fools or 
dnpes, because men of good taste know something of the value of both 
the one and the other. Not so in architecture; and the architect, 
feeling that it is in his power to pass on liis ignorant employers any 
elevation which may look well in a drawing, has not a proper stimulus 
for exertion; and the science never will flourish, or architects be con- 
vinced of the necessity of a closer application to the principles of 
architecture in its purest era, until those who patronise them learn 
something of its rules and proportions. 

Tam not aware that it at all forms part of the acquirements tanglit 
at any public school, where so much is learned of the religion of the 
gods, but nothing whatever of the temples erected in honour of them; 
and which, as existing monnments, and affording useful models, we 
onght at least to be as well acquainted witlias their worship, manners, 
or customs.* 

Many are deterred from studying the theory of the art, from what 
they suppose tu be the jargon of names which, it may be, convey no 
meaning to the mind. But let not this difficulty deter: when the 
thing is known, its name, if forgotten, can easily be found out, and it 
is not necessary for the amateur to enter minutely into all the details ; 
without which labour, a respectable degree of information can be 
attained. And the eye whicli can appreciate the excellence of a 
statue or a picture, will soon learn to estimate the beanty of a well 
proportioned edifice; the taste and judgment will call for and be grati- 
fied by the reproduction of works of merit, instead of a multiplication 
of deformity, such as disgraces the national taste, and disfigures the 
capitals of our country. 

In giving a brief sketch, it is not my intention to commence witli the 
fabulous origin of architecture, or to dwell on that of the Etruscans 
and Egyptians, whose gigantic works, still existing, are objects more 
for admiration than imitation, more interesting to the antiquary than 
the architect. But I shall take the subject up when the art had 
attained its zenith in Greece, in the age of Pericles, when the three 
columnar orders of Doric, Ionic, and Corinthian existed іп а state of 
perfection, which all subsequent alterations and modifications tended 
only to degrade and destroy. After the conquest of Greece, the 
Romans carried off many of the statues and paintings to Rome, which 
served them as models; but being unable to remove the temples, they 
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* I recollect showing a model to an architect's apprentice, of some two or 
three years’ standing, who did not know a Doric frum an Ionic column. 
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could at most carry home sketches, perhaps оп'у mere descriptions of | painting and sculpture, were neglected and unknown for centuries, 


them, and like those of Vitruvius, erroneous ones; hence we lave tlie 
Doric order with new proportions, and stripped of idl ornament, and 
then called Tusean, or left with some of them, and with the addition 
of other parts, and still called Doric. Hence also the shafts of the 
Ionic and Corinthian columns were attenvated, the capitals altered, 
and by the combination of the lost-mentioned orders, a new опе called 
Composite was formed. None of these alterations appear to be im- 
provements, as we may see by a comparison of the Roman with the 
Grecian remains: the former indeed may strike the cye of an igno- 
rant observer by its gaudy ornaments, but the latter recommends itself 
by its noble simplicity and well adjusted proportions. 

All the buildings now existing in Italy, of a date prior to the snbju- 
gation cf Greece, are destitute of columns (unless it be the temples at 
Posstum, the date of which is anknown, and which were the works of 
a Grecian colony settled there), nor indeed have we any remains of 
buildings of a date immediately subsequent to the conquest; but of 
those which do exist, the buildings of the earlier times, such as the 
Sybil at Tivoli, the Jupiter Tonans, and the Pantheon at Rome, are 
more to be admired than those of a later date, such as the Baths of 
Dioclesian, and the Vesta at Rome, the palace at Spalatro, as also the 
ruios of Palmyra and Balbec, іп Syria, in exact proportion as they 
exhibit a departure from the Greck models, and to the length of time 
the practice of the art had passed into other hands. 

It must be admitted, however, that the Romans, duriag this period, 
invented the arch, and its applieation—the dome. The Egyptians, 
from whom the Greeks learned architecture, covered their buildings 
with a flat roof, of a single stone; and as a roof for the choragic 
monument at Athens, commonly called the Lanthorn of Demosthenes, 
we find a single block of marble, nearly 12 feet in diameter, and 
hollowed out so as to resemble a dome. 

The Greeks improved on this monolithie covering, and advanced 
one step further towards the discovery of the arch, as we see in the 
corballed roof of the tomb of Agamemnon, at Mycena.* 

But with the exception of the arch and the dome, the practice of 
architecture in Roinan bands passed on frum bad, in the age of Diocle- 
sian, to worse in that of Constantine, when it appears to have lost all 
its pristine purity. And in the dark ages, when all the arts aud 
sciences may be said to have been lost, architecture lay buried in its 
own ruins. The only attempt made to revive it in Italy, during this 
niglit of ignorance, was by placing the old columns of the Pagan tem- 
ples in the churches, without reference to their propnrtions, as we see 
in the Church of Araceli, on the Capitoline hill, and that of San 
Sebastian, outside tlie walls of Rome. 

After this period there arose in Europe a new style, which is gene- 
rally supposed to owe its origin to our intercourse with the East during 
the Crusades ; a reference, however, to the ruins of Dioclesian's palace 
at Spalatro, will show the probable origin both of the saraeenie and 
the Guthie, the offspring of the same parent, the Roman modifieation 
ofthe Greek. And so far from the Gothic being derived from the 
Saracenic, both are modifications of the same style, taught by tlie same 
masters to the inhabitants of different conntries, and each of these 
styles has as much resemblance to the Dioclesian, as this latter has to 
the Greek. It is true we do not see at Spalatro the clustered column 
and the pointed arch, but we have slender columns расе on consols, 
snpperting eireular arches, and distorted human faces are introduced 
as ornaments, Just as we see them in the florid Gothic. Asit was, 
until within these very few yeurs, contrary to the ereed and practice 
of the Mussulmans to make any represertation of the human figure, 
this practice could oot have originated with the Saracens. 

Time will not permit опт following up this part of the subject, how- 
ever interesting it may be. We shall therefore leave the Gothic or 
Pointed style for some other occasion, and pursue that which is called 
Grecian. 

It has been already stated that Grecian architecture, as well ns 

“| here beg to correct an error made in the Travelling Sketches, vol. ii. 
. 209, where the choragic monument is mentioned, instead of the tomb of 
pgamemnon. 


although Ше worl possessed the elements of all three. The works 
of the ancients were gems, the value of which was not appreciated by 
the possessors; for the rude figures carved by modern sculptors, 
before the middle of the } fth century, or the hard, wiry, stiff paintings 
before the age of Da Vinci, cannot be honoured with the names of 
sculpture and painting. The revival of both we owe to Italy. That 
country also lays claim to the resuscitation of Grecian architecture ; 
and a number of her sons, nt the head of whom stands Palladio, boast 
of complete suecess, although it does not uppear that one of them 
ever saw a single specimen of Grecian architecture, and that their 
knowledge of it was only derived through the text of Vitruvius, and 
the Roman debasements, which presented to them beauties they did 
not profit by—taking only the worst parts of this deteriorated style, 
which however formed the only beauties of their own compositions. 

The estimation in which Vitruvius and Palladio are held in our 
own country at this day, may he шірей of when we hear, ér cathedrd, 
“that the highest in rank in Italy are not ashamed to be professors of 
an art which Palladio adorned and Vitruvius taught,” To the archi- 
tects who hold such sentiments 1 would say—Geotlemen, until you get 
rid of all such opinions, pure urchitecture will not flourish, or your 
profession be placed on that pinnacle of public estimation to which by 
birthright it is entitled. 

About the middle of the 16th century, Palladio flonrished. Many 
other architects of equal merit (if indeed he had any), lived before 
him; but it would be useless to detain you with a mere catalogue of 
names, Palladio stands confessed asthe author of a style, and the 
founder of a school, still much admired in this country. Не has left ns 
drawings of most of the Roman bnildiags which were in existence in 
his day, and of course more perfect than they are at present. So far 
we are his debtors; but strange to say, that although he must have 
spent much time in measuring the ruins, and designing their restora- 
tions, not one of his own designs, except the internal arrangements of 
a little theatre at Vicenza, appears to harmonise with, or bear апу 
resemblance to the buildings of the aneients. 

The chief defects of this school are— 

Columns raised on stilts. 

Columns placed one above the other. 

Columns of diferent orders ranged in the same elevation. 

The two frequent use of engaged columns. 

Columns swelling in the middle (offensive to the eye, because an 
indication of weakness). 

Thin columns having wide and irregular interspaees. 

Tapering pilasters. 

Finishing the tops of doors and windows like the cables of houses, 
or the roofs of eamp bedsteads. 

Swelled friezes. And lastly, 

All simplicity destroyed by broken lines ani! partial projections. 

I offer no excuse for dwelling on this catalegue af vices, becaus> 
they have been copied, and are copied every day, intoo many instances 
іп our own city. We shall therefore proceed to particularise anl 
notice these errors in detail—that when yon see them in vonr daily 
peregrinations, you may know them; and when public taste and judg- 
ment ure better informed on the subject, we may hope they will not 
continue to be perpetrated. 

In speaking without reserve of the modern buildings of this city, | 
am aware that a door is opened for criticism onthe opinions advanced. 
Well: let itcome! However the controversy may terminate, it must 
lead to the elucilation of a favourite subject. 1 (гесу adimit. that 
they who have designed those buildings have what is esteemed high 
authority for what they have done ; und if they have not done better, 
it is heeause public taste (ill informed as it is) sought for no im- 
provement, 

| feel that it would be unworthy both of vou and myself, were 1 
to stoop to conquer by tlattery the displeasnre of any, in sctting before 
you all a stimulus for exertion in the acquirement of architectural 


knowledge. 
Most of the errors 1 tive mentioned may be found in the Palace of 
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Dioclesian at Spalatro. That emperor, like our own George IV., was 
a patron of the arts, and immense sums were lavished both at Rome 
and Spalatro, at London and Brighton; but architecture is not much 
indebted to the florid taste of either. 

The innovations of Dioclesian’s time are so striking as to merit his 
name being given to the style; and as the term Gothic was applied 
by Sir C. Wren and others to the pointed style, may we not call the 
Palladian modification of the Dioclesian by the name of Vandal. 

The term Gothic, as a name of contempt, is now felt not to be 
deserved by the beautiful pointed style, which although charged with 
meretricious ornament without limit, regardless of all order, trifling 
and weak in detail, is yet magnificent and beautiful in the aggregate. 

The Vandal is chargeable with all the defects, which are not re- 
deemed by any of the beauties of the Gothic. But to proceed with 
the list. 

Columns on stilts-—These may be seen at Spalatro, though not in 
the same perfection as on tne front of Trinity College, or the con- 
tinuous stilt or too lofty stylobate of the College of Surgeons in 
Stephen's-green. We also find it in the portico of a temple in 
Umbria, which Palladio says was the only instance of the kind he had 
seen. He seems, however, to have been enamonred with the inven- 
tion, for it enters largely into many of its structures. At best it isa 
shabby expedient to save the expense of larger columns, which would 
be required to give the height of these smaller ones and their stilts. 
I ask, what is the use of columns in any case, unless it be for effect ? 
And if that be the object, is it not defeated by placing them above the 
range of vision? Wherever the columnar ordinance is used, columns 
must be principals; and ts it proper te place principals above the 
range of the eye. 

Columns placed one above the other.—We have no very striking ex- 
ample ofthis in Dublin; but we find it in the west front of St. Paul’s 
and many other buildings in London; and Palladio says the Tuscan 
should be placed underneath, then the Doric, tben the Ionic, then the 
Corinthian, and Jastly, the Composite order—rules fit for the erection 
of a tower of Babel. it must be granted that columns should harmo- 
nize in apparent solidity with the weight of the superincumbent cor- 
nice which they are to support. This effect will be destroyed, if one 
or two other rows of columns and accessories are to be placed above, 
The Greeks used the expedient to a certain extent, as in the example 
before you; but only as a choice of evils—for if the internal columns 
of the cella had been large enough to reach the inclined roof, they 
would not have harmonized with the other columns which they were 
to be viewed in connection with; besides, they are of the same order, 
and were placed almost out of view. 

Columns of different orders ranged in the same clevation.—A design 
never can be chaste, if it contain more than one order; and in this 
respect, the west front of the Bank of Ireland, the old Parliament 
House, is disfigured by the Ionic semi-columns in juxta-position with 
the Roman Corinthian portico. The Bank is like a man wearing a 
coat with one sleeve of a different colour, both from the other and the 
body of the garment—a fashion not yet adopted in dress. This Co- 
tinthian portico wants the elevation of a basement, and by giving it 
that, it would be made to overtop the body of the edifice. I under- 
stand that originally it had a basement, before the street was filled up 
toits present level. In short, this deficiency is to be objected to 
almost as much as the other extreme of having a too lofty stylobate , 
and so sensible was the architect who erected it, of the injury it sus- 
tained in being shorn of its fair proportions, that he never conld bear 
to pass through Westmoreland-street, after the operations of the Com- 
missioners of Paying. 

Did time and place permit, the history of this portico would be as 
instructive as the account given by an Irish historian, called Swift, or 
some such name, of the violent contest between two powerful nations, 
as to which end of the egg should be broken. Suffice it to say, that 
our domestic struggle for prerogative coeval with that for the Bill of 
Rights, terminated by the belligerents, the Lords and Commons, se- 
lecting different orders of architecture for their respective entrances 
to the same edifice—thus agreeing to differ, and furnishing most con- 
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vincing arguments, which шау be used (according to an ordinary for- 
mula of our profession,) pro re паѓа, for or against a repeal of the 
legislative union. 

It has been said that the Greeks, particularly with the Doric order, 
placed columns without any base. They did no such thing; you will 
see, in the example before you, that the steps form an ample base- 
ment. What would the finest statue that ever was made appear to 
be, with its feet sunk in the ground or eut off? The eye of criticism, 
and we are all critics in our way, dwells rather on defects than beau- 
ties; and one blemish more than counterbalances twenty excellencies. 

Engaged columns.—The too frequent use of this expedient is to be 
condemned. The effect of columns in a composition arises not only 
from their graceful forms and well adjnsted proportions, but from the 
lights and shadows which play around them—the chiaro-oscuro of are 
chitectural composition; and this effect cannot be obtained by engaged 
columns. Instances of this may be seen in the front of Trinity Col- 
lege, and the College of Surgeons in Stephen’s-green. In the example 
before you, (the Maison Carrée) may be compared the engaged and 
disengaged columns. We are not, however, to take the engaged 
columns of the Bank of Ireland as the design of its architect, for they 
originally formed an open piazza; but for some wise reason, or per- 
haps for no reason, they were subsequently built up as we find them 
at present. 

But if we must have attached or engaged columns, 1 would suggest 
that they should not be diminished at all, but carry the same diameter 
from base to top. I never heard of any example of this—but on look- 
ing at any of the Palladian Arches, as for instance, those in the prin- 
cipal front of the Bank of Ireland, you will find that the back ground 
(f I may so speak) to which the columns are affixed, appears like an 
inverted pyramid, a figure which cannot have a pleasing effect. This 
is not the case when the columns are detached, on account of the 
depth of the shadow. 

Interspaces of columns.—In the Doric order, the rule is clear and 
well defined—one triglyph over the centre of each column, and another 
over the centre of each interspace. The spaces between these tri- 
glyphs, called metopes, must be a square, the length of whose sides is 
regulated by the diameter of the column at its base. These triglyphs 
are supposed to represent the ends of the beams intended to form the 
ceiling, aud if too many of them be introduced, the architrave on which 
they rest would be too weak, or what is the same thing, appear to be 
too weak, to support the weight. I admit that there is an additional tri- 
glyph introduced in the propylea on the Acropolis; but it ought to be 
considered as forming the exception—not the rule; and appears to 
have been for the purpose of leaving a wider space for the entrance of 
processions. Another instance occurs in the Doric Portico of Augustus, 
but it is of Roman construction. This innovation has been extended 
by Paliadio and his modern followers; and we find, in some instances, 
six or more introduced, and in situations where they are not at all 
requisite; for instance, on the cornices of windows or door-ways. 
Why should beams be placed there, or in the inside of buildings, as 
we see in the chapel in Marlborough-street? І am not aware of any 
ancient example of this. The east portico of the chapel just alluded 
to shows a great poverty of conception in the architect, who has 
placed an additional triglyph between each column—indicating either 
that the columns are too thin, the interspaces too wide, or the frieze 
too low. At least a hundred instances of this bad taste occur in the 
publie and private edifices of this city, and scarcely an example of the 
contrary. But compare the portico in Marlborough Street, notwith- 
standing its defects, with the Vandal Doric one in the College Park, 
the design, I believe, of Sir William Chambers, and you will perceive 
its superiority. 

Tapering pilasters.—This extraordinary practice is of the Vandal 
school. As the situation of these square columns or pilasters is at the 
angles of the building, they cannot of course square with the wall 
unless it were made pyramidal also — the absurdity of which is 
obvious. 

You will find this in every building in Dublin where they are used, 
except those of a late date—a departure from the Vandal school to 
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be hailed with satisfaction. The Greeks never tapered their square 
columns or pilasters; nor did the Romans, in some of their best erec- 
tions, as for instance, the portico of the Pantheon. 1 beg to call the 
attention of the profession to this, as 1 have heard a contrary opinion 
expressed in this country. You will find the pilasters of the portico 
in Upper Gardiner Street partially tapered ; which is surprising, as a 
Greek model appears to have been taken for the Ionic capitals of its 
coluinns. Jo the same example may be seen the poverty of a four 
columned portico, as the tympanum of such a structure must neces- 
sarily appear beavy, and have too high and abrupt a pitch. Still it is 
in better taste than the unfinished and much admired Vandal portico 
of St. Thomas’s church. It has been considered by many, that the 
circumstance of this latter portico being allowed to remain unfinished 
is discreditable to the parish; but the reverse of this conclusion is 
nearer the truth, as far as architectural taste is concerned. 

Gable-topped windows and doors.—Of all the strange devices of 
which І have given a list, this is the most strange. The earliest ex- 
ample of this practice with which I am acquainted, is to be found in 
the Pantheon at Rome, the most recent in our own city; of late it has 
been discontinued in London, but still finds admirers in Dublin. I do 
not know whether we are indebted to an architect for this, but I pre- 
sume not. And here I may allude to the practice of taking builders 
out of their proper sphere, and allowing them to supercede the archi- 
tect. This is as foolish as it would be (could we suppose it possible,) 
that one whose personal tabernacle required repair, should have re- 
course to the manipulator of medicines, instead of the well informed 
professor of the healing art. But 1 must add, if the art is to be taught 
from the dogmas of Vitruvius, and adorned from the designs of Palla- 
dio, it matters not to us on whose shoulders the mantle of patronage 
may fall, on that of А. or B., the architect or builder. After all, it 
may be my misfortune not to be able to appreciate the beauty of the 
bnilding in question; no doubt posterity will do it justice, for it will 
come under their notice as the property of the President of the Royal 
Institute of the Architects of Ireland. 

The profession of architecture in this country is placed ina false 
position—pressed on the one hand by that of aspirant builders, and 
neglected on the other by a discerning public, which is not only unable 
to decide on their respective merits, but is also ignorant of those 
principles on which alone good taste is founded. Under these cir- 
cumstances, it is not surprising that every edifice assuming an archi- 
tectural form, is praised or reviled according to the number and influ- 
ence of the friends of the architect. Committees and individuals re- 
quiring architectural plans, decide on the relative merits of designs 
submitted for their inspection, more from the beauty of the drawing, 
than any reference to the effect likely to be produced in stone and 
inortar: hence he who is the best draughtsman will be the most for- 
tunate competitor; and the work may be executed without producing 
credit to himself, or satisfaction to his employers. This state of 
things could not exist, if public taste were better informed. 

The Pantheon was first used as a church by Pope Boniface IV. at 
the commencement of the 7th century; but the state of the arts in 
those days forbids us to suppose the altars had not been erected be- 
fore that period ; they are supposed to have been added by Septimus 
Severus. Almost all the Vandal school have left specimens of this 
innovation. Palladio, M. Angelo, Inigo Jones, Sir C. Wren, Sir Wm. 
Chambers, and many others of our own times, who seem to follow, for 
no better reason than because others have led the way. Some of 
these architects, conceiving, I presume, that variety is pleasing, 
give us a gable-topped and an elliptic bed-topped window alter- 
nately. 

When I see a well proportioned window or door thus disfigured, 1 
am forcibly reminded of the story of the worthy country squire, who 
Hired a strolling artist to paint wigs on the heads of Vandyke's por- 
traits of his ancestors. I was unable to discover the use of these 
window tops until I saw, on the front of one of Palladio's palaces in 
Italy, two undraped colossal figures, recliniog іп а perilous posture 
above each window, literally in a éte-d-tele position, like slack-rope 
dancers resting themselves. Would it not be in better taste to con. 
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sider these window-tops as hobby-horses, and place a saddle and a 
rider on the summit of each, in a more secure position. 

Sielled Friezes.—This invention bears a close resemblance to an 
article of dress said to have been used by our great grandmothers, 
called a bustle ; and if it be true that these ancient dames wore any 
such ornament, no doubt the hint was taken from them. 

I cannot discover that the ladies of old ever placed the bustle on 
the front elevation, as we see it in the Dank of Ircland ; nor сап 1 from 
memory say whether the old lady in Threadneedle-street has it or not. 
If the frieze were constructed of any plastic material, such as wet clay, 
this is exactly the form it would take on being subject to pressure 
from above; therefore it indicates weakness. Ав bustles have long 
since gone out of fashion, we may hope the swelled frieze will follow. 
On examining the Bank of Ireland, you will find it discontinued on the 
east, and afterwards on the west front, for which the architect of that 
portion of the building deserves great credit. 

The last subject of the list is— 

Broken lines and partial projections.—A knowledge of painting and 
sculpture is among the many requisites laid down by Vitruvius, as 
necessary to constitute an accomplished architect. But architecture 
has suffered in the hands of the professors of the sister arts; and M. 
Angelo, Buonarrotti, and Raffaelle have tarnished their bright fame 
by their architectural productions. Inigo Jones left England as a 
painter, and returned as an architect. 

The finest field that ever was opened for the genius of man, pre- 
sented itself to M. Angelo. He enjoyed the patronage of Leo X.,a 
prince born of a race of patrons of the arts. Rome presented to him 
a vast quarry of marble, ready chiselled; he was reqnired to erect on 
the Capitoline a building fora senate-house and museum, near the 
site of the Temple of Jupiter, which once crowned the mount “the 
pride of Rome, the admiration of the world?! Before him lay the 
ruins of the Forum Romanum, and on bis left that of Trajan; to the 
right and behind he had ruins of temples, triumphat arches, and co- 
lumns in abundance: he began by turning his back on the Roman 
Forum and all the beauties of art which it presented to him, and con- 
structed three sides of a square, mean, trifling, and frivolous in design, 
presenting specimens of nearly all the monstrosities of the Vandal 
style. He has adorned Rome after the manner of Palladio, his cotem- 
porary; but his works stand no comparison with the still existing 
monuments of past glory: and the descendants (if such there be) of 
the Scipios, the Ciceros, und of him who was “the noblest Roman of 
them all,” although the possession of St. Peter's may flatter their va- 
nity, yet sigh as they pass on—ma Roma, Roma, non e piu com cra prima. 

It must be admitted that M. Angelo’s lofty dome on St. Peter's, and 
the cornice on the Faranese Palace, redeem his name from indis- 
criminate censure. It was part of his plan to make St. Peter's a Greek 
instead of a Latin cross, and to give it a portico like the Pantheon. 
As it is, the exterior of the dome cannot be seen from ordinary situa- 
tions; and in taking the design before you, the painter must have 
been on the top of one of the houses between the church and the 
Tiber. 

Canova, too, the bright star of modern sculpture, into whose works 
the spirit of the Apollo, the Venus, the Laocoon is instilled, lias left 
us a design for a church, sufficient to show that he studied not the 
architecture as he did the sculpture of ancient Greece. 

In fact, painters cannot well be good architects, as far as the Greek 
style is concerned. Accustomed to feel that “there is no beauty in 
straight lines,” they break up the building for the purpose of giving 
pictorial effect to the design, and “however contradictory it may be 
in geometry, it is true in taste, that many little things will not make a 
great one.” An architectural drawing of a Greek subject is a still, 
formal production, totally different from Hogarth’s line of beauty. 
Motels are the fittest representations for the public to judge from. 
Take this temple and break np all its cornices; place its columns in 
any line but a straight one, and the painter will prefer it for a subject ; 
but if in that state it be raiscd іп stone, its beauty will be lost, because 
its simplicity will be destroyed. According to Burke, simplicity is a 
source of beauty—it is essential to that of Grecian architecture, 
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The Parthenon, and the temple of Neptune at Peestum, are now 
stripped of ornament, yet they make up by simplicity and unity of 
design, for the want of it, except in the estimation of those architects 
who conceive that they are defective in not having steeples! 

We may not be going too far in saying, that the Parthenon is the 
best, and the temples at Poestum the earliest examples of the Doric 
order. The former was erected nearly 500 years before our era, in 
the best days of Grecian art. Of the date of the latter we know 
nothing, except that acolony from Greece settled in Calabria, and 
founded the city of Posidonia, before Rome was built: even if we 
did not know this, they bear the impress of Grecian mind, and reject 
the band of any other master. 

It is the practice of modern times to take a Greek or a Roman por- 
tico, and place it in front of a windowed, corniced, and balustraded 
building like our Post Office (Dublin). By thisexpedient, unity of design 
is destroyed; and however correct or beautiful the portico may be in 
itself, it will not appear to the same advantage as if its cornice 
squared with the sides of the building. When this arrangement may 
be incompatible with the required purpose, it is much better to dis- 
pense with the columnar ordinance altogether, and have recourse to 
some of the other styles. Iam rejoiced to find that a new system has 
lately been introduced iuto England, of erecting plain, symmetrical 
siructnres, surmounted with a handsome unbroken cornice, such as 
that of the Faranese Palace at Rome. In some remarks which I 
published on architecture, I pointed out the advantages of this style, 
before I was aware that its introduction was in contemplation.* The 
nearest approach we have to this style in Dublin is the Royal Hiber- 
nian Academy. The unbroken line of thecoroiceatthe top of the build- 
ing has a good effect. It will stand acomparison with the Palladian one 
on the newly fronted edifice in Merrion-square ; and the recessed por- 
tico is much better than one placed up against the main structure would 
have been. There аге however some great defects in this building : the 
Vandal headed windows, resting on little bustles; the Dorie columns 
of the portico are too slender, being about seven diameters high, which 
is two more than they onght to have been under such a superstructure. 
The angles of the walls, next the columns, should have had pilasters 
or antis. The balustrade at the top of the building is in bad taste. 
Balusters are deformed dwarfish columns of the Vandal, and are not 
in good keeping with colamus of tlie Greek school, no more than a 
pigmy would be a suitable quiver-bearer for the Pythian Apollo: 
besides, a cornice is the proper finish for an architectural structure, 
The arrangement of the windows also is bad, not corresponding at all 
with the opening of the recessed portico. 

One eannot view our Custom House (Dublin) without feeling that all 
simplicity was sacrificed in its construction, according to the false taste 
of that period. Ifthe cornice had not been so much broken up, and 
there had been no balustrade or attic above it, the effect would have 
been good: as it is, the building can only strike us for its magnitude, 
the good quality of the stone, and the fine situation it enjoys. It 
must be admitted that when viewed from such a distance that its 
faulty details cannot be observed, the effect is fine, and just such as it 
would have been from every point of view, had Greek simplicity 
guided the architect in its design. 

What is it that rivets the eye on the Irish Round Towers? It is 
not any historical association, for the history of our country does not 
speak of them: neither are they Vitrnvian nor Palladian; they are 
better—simple, graceful, and beautiful; and therein lies their attrac- 
tion. May I be permitted to speak on behalf of that of Glendalough, 
which, for want of a little restoration, bids fair to be in ruins ere it be 
recorded in the long expected work on Round Towers, from the pen 
and pencil of Mr. Petrie. Surely his Grace the Archbishop of Dublin, 
who is lord of the soil, cannot be aware of its delapidation. 

The same observations apply to the Egyptian obelisk, commonly 
called Cleopatra’s Needle, of which there are so many in modern 
Rome. The best imitation of this, with which I am acquainted, is to 
be found in the Primate’s demesne at Armagh ; and although it is not 


* Travelling Sketches in Various Countries, vol. ii, p. 206. 
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to be compared in magnitude to the Wellington Testimonial in the 
Phoenix Park, and did not perhaps cost one tenth of the sum paid for 
tbe erection of that trophy, yet far excels in beanty of proportion ; 
showing us that mere masses of material, unless arranged witb taste, 
fail to produce satisfaction, whatever name maybe given for the 
purpose of rendering them imposing. 

The combination of parts of different orders in the same building is 
to be avoided, for although the association of Goths and Vandals, as 
the destroyers of the remains of ancient art in the south of Europe, be 
strong in our minds, yet the union of the Gothic and Vandal styles 
cannot be recommended. A striking example of this occurs in the 
Duomo at Milan; it has Vandal windows and doors, although all the 
other parts of the edifice are florid Gothic. 

The Greeks never surcharged their buildings with ornaments; yet 
both they, and after them the Romans, devoted the greatest care to 
the composition and finish of works never intended to come in close 
contact with the sight. І have been perfectly astonished at the 
beauty of the mouldings and capitals, when strewed on the ground 
amidst rubbish and ruins. Together with a deviation from the Greek 
models, a desire for multiplicity of ornament and novelty was intro- 
duced; and long ere the fall of the Roman empire, luxury and refine- 
ment, which sapped their power in the government of the world, 
tended also to the decline of architecture. May we not express a 
hope that a recurrence of the same principles may not produce the 
same effect in our own times and country. 

The Elgin marbles in the British Museum, which challenge a com- 
parison with the best works of antiquity in the possession of other 
countries, were, for the most part, placed on the tympanum of the 
Parthenon, upwards of 50 feet above the level of the eye. The 
column of Trajan is 132 feet high. These casts were taken for me by 
a man who was suspended from the top in a basket; you may judge of 
the finish of the marble by the casts, after the original had been 
exposed totbe weather during so many centuries. 

І have now endeavoured to set before you some of the prevailing 
errors of modern architecture, and some of the beauties of the ancient. 
In advocating a closer acquaintance with the latter, 1 may quote the 
words of an eminent painter, who observes, “ From the remains of the 
works of the ancients the modern arts were revived, and it is by their 
means that they must be restored a second time. However it may 
mortify our vanity, we must be forced to allow them our masters; and 
we may venture to prophesy, that when they shall cease to be studied, 
arts will no longer flourish, and we shall again relapse into barbarism.” 


ON ARCHITECTURAL PRECEDENT. 


Sirn—Permit me, through the medium of your journal, to make a few ob- 
servations on your correspondent lF, S.'s remarks оп “ Architectural Prece- 
dent," which appeared in your jourual for January last. 1 think it is but 
right, before we condemn in toto the use of precedent, to inquire a little into 
its origin. 

Precedent 1 conceive to be coeval with architecture, and that of archi- 
tecture with the necessary wants of man; and as age after age became more 
refined, so the wants, and necessarily the architecture. 1t would be impossible 
to find a nation throughout the world,{at any period of its existence, whose 
architecture did not progress in an equal ratio with its refinement, but 
throughout never ehanged its character. The first laws being laid down, the 
architects invariably followed them : aud why? because they were made to 
suit the wants of the uation, both as regards climate and economy. Iudeed 
to such an extent has this been carried, that were it not for the remains of 
architectural elegance scattered up and down that part of the once refined 
world, what would there now remain to tell of the bighly palished Athens, 
or of the internal comfort aud domestic economy of the ancient inhabitants 
of Pompeii and Merenlaneum? Your correspondent, in his desire to do 
away with precedent, starts out with condemning the course of study pur- 
sued in an architect's office. Now 1 should rather say, the fault (if it be 
опе,) does not commence here, but in the very first dawn of the pupil’s infant 
mind, because it is the most natural course of events, and necessarily so, that 
secing one kind of architecture, the mind gets imbued and impressed with a 
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Мохе, and 1 might almost say with a veneration for it. To produce an entire 
change in architecture, which appears to be the wish and aim of your corres- 
pondent, it would he necessary tbat the inventor, if I may be allowed the 
term, should be brought up in ntter ignorance of our present style, and 
almost destitute of any knowledge of our domestic economy ; aod then it 
cannot be expected that he should bring the same to perfection, ns it is the 
natural course of Providence that all things shall progress, “ necessity" being 
made the “ first law of nature." 

Precedent, 1 think, must appear to every person to he necessary to the 
right discharge of almost every duty of our lives. 14 must actuate all; and 
indeed so mixed up is it in every grade of society, that it does actunte nll our 
movements. It bas done so from Adam's fall, nnd must continue to do so to 
the end of time. 

Your correspondent next repudiates the idea of adhering to one period of 
arcbitecture in forming a design, and inquires, why should not an ornament 
of a late period be introduced in a design of a mneh earlier, provided the 
same looks well? And forsooth, why not? why not unite the chirolt mould 
of the Norman to the compressed arch of the Tudor, and the mongrel column 
of the late degenerate Elizabethan school? Perhaps your correspondent 
would affirm that this would not look well ; and truly it would not to n cor- 
rect eye, bnt to a pupil brought up according to your eorrespondent's wishes, 
such a conglomeration would not appear incongruous, neither would he 
understand why it should not be so. Should such a state of architecture 
ever arrive, when an architect could with impunity amalgamate different 
periods, and 1 might add different styles, for the evil wheo once let in would 
not stop,—should such а time ever arrive, architecture will then be on the 
wane, England's glory will be setting; for, to go back to precedent, there 
has pever been a country whose architecture has degenerated, but whose 
whole energies have heen crippled, nnd whose glory has set. While at the 
same time 1 would give to precedent its place, I would not he unmindfnl of 
the great use of it. I conceive it to be the curb of the architect's imagion- 
tion; not that he is servilely to follow all its dictntes, hut to guide his 
judement, and having stndied fully all its bearings in ancient architecture, he 
will be better able to come to a correct notion of what true arehitectare ought 
to combine, and will act rightly, having had his mind thus well schooled. 
This I conceive to be the great use of precedent, not only in architecture, bnt 
in every other study. 

Having thus inquired into the great use of precedent, allow me now to 
inquire into the right use of it. To make a right use of precedent, it requires 
a thorough knowledge of ancient architecture, and uot of architecture only, 
but also the domestic habits and cconomy of former ages. To do this, it is 
impossible that any man can gain it by the “road side,’—it unfortunately is 
mot written so clear, that he that runneth may read. What then is required ? 
much more than, I nm sorry to say, the Royal Institnte of Architects 
imagines, or 1 cannot believe that men in the highest ranks and abdity 
in the profession would ever remain so supine to the best interests of their 
profession. Why is it that that body does not bestir itself, for now is the 
time, while they have such interest, their President being the representative 
of royalty in the sister Jand? Why not obtain for architecture what the 
Royal College of Physicians and Surgeons have done for medicine? Then, 
and not till then, will architecture and architects take their proper stand 
throughout the country. What can militate against architecture so much 
as the fact which is a very common occurrence in the country, of a common 
Joiner, with a little more nous than his brethren, practising ns an architect, 
to the great detriment of the legitimate architect ? And that man gets sup- 
ported: why? because he undertakes work at a much lower charge than the 
other; and merchants, who only look nt the pounds, shillings, and pence, are 
welt satisfied, although there is the greatest incongruity, such as I have scen. 
Amongst numberless others, to mention a small thing, of putting the Tudor 
rose in the facia of a Grecian shop facade, and otherwise mutilating the 
style. Of course this, to your correspondent, would not he any detriment or 
cye-sore, ns if looks tell to а man who knows по better. 


Tam, Sir, 


Your ohedient servant, 
JM. 


Sheffield, 
Jan. 26, 1812. 


ARCHITECTURAL PRECEDENT. 


l was sgreeably surprised upon findiog two correspondents expressing 
ideas so nearly coincideot with my own on this subject, when 1 Цай rather 
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j expected that, if any notice was taken of the matter, it would emanate from 


the adverse party, and convey anything rather than approval. It would he 
well for architecture, if a larger proportion of its professors held the same 
lihera? views as those espoused by * Ditto" and “J. L.” 

The remarks of the former so entirely agree with my own notions on the 
subject, that they do not call for any reply: J. L., however, in consequence 
of the want of explanation, has not taken that view of the influence of classical 
education which I had intended to convey. 145 general effect upon the pub- 
lic mind—the bias which it produces in the feelings of socicty—the erroneous 
impressions it gives rise to—were the results to which it was wished to draw 
attention. 

1t will, 1 thivk, be at once conceded, that if one subject be allowed to en- 
gross any mind, to the exclusion of all others, that subject will he almost 
certainly magnified in importance far beyond its proper standard, even though 
that mind тозу be "well informed in other departments. llow much more, 
then, will this be the case, when the attention has been confined to one study 
during the whole course of edncation, when all other kinds of information 
have been withheld, and when there has been no opportunity of drawing any 
comparison between the merits of different branches of knowledge, or differ- 
ent races of men? 15 it not probable, therefore, that when а young man has 
spent all the early years of his life in close attention to one study—the his- 
tory of the ancients, their wars and enterprises, their heroes and their 
victories, their cities and temples, their orators and statesmep—when ho 
looks on their philosophy as the highest attainment of human wisdom— 
when he reads of their deeds in the high-flown росіту of Потег and Virgill— 
when, in the warmth of a youthful imagination, he paints their actions, if 
possible, in brighter colours than even the poets themselves have done, and 
takes his imaginations for realities— when he becomes infected with the 
admiration for martial glory, and thinks nothing so noble as war—when he 
attaches to virtue the meaning given to it by the Romans, and looks upon 
animal courage as опе of the highest attributes of human nature :—when, І 
say, he does all this, and at the same time knows little or nothing of the 
grandeur of modern seience—when he has not the faintest conception of the 
gigantie mass of knowledge collected by the philosophers of the present day 
—valuable knowledge, ennohling knowledge, knowledge which enlarges the 
mind, and advances mankind physically nnd mentally—when he knows 
nothing of what is done, as well as what is Anoten—notbing of the wonderful 
achievements of modern ingenuity, nothing of the almost miraculous results 
of the applications of science to the arts and manufactures :—under all these 
circumstances 1 ask, is it not probable— nay, is it not certain—that he will 
get up from his studies with a prepossession in favour of the ancients?—a 
prepossession which will tinge all the opinions of his after life—whieh will 
lead him to admire all that is old, in virtue of its antiquity —whieh will lead 
him to make wrong estimates of the beantiful and the noble—a bias, in 
short, which will be an injury to himself and to society. 

This is n very interesting subject, one on which much more might be said, 
were it not irrelevant to the character of this publication; and as it is, these 
remarks are only admissible in virtue of their relation to architectural prece- 
dent. Under these impressions it is that 1 come to the conclusion, that the 
prejudices of society in favour of what is ancient are to be mainly ascribed 
to classical education, and that tbe readiness with which architects accede to 
the dogmn of the unsurpassibility of ancient architecture is probably attri- 
hutable to the snme cause. 

I quite agree with the opinion, that the study of cxisting specimens of 
urchitceture is necessary for the cultivation of taste, and that taste requires 
education ns much as any otber faculty, and I never for a moment intended 
to imply any general disrespect for the works of antiquity : on the contrary, 
I admire many examples, both elussic avd Gothie, perhaps as much as any 
onc. But there is a great difference between admiring an object because it is 
really beautiful, and admiring it because it is old, or becnuse it is the work of 
a certain people. There is a great difference between praising what is worthy 
of praise, reserving to one’s-self the right of censuring what does not please, 
and subscribing to n wholesale approval of everything. There is а great 
differeuee between studying examples handed down to us with a view to the 
cultivation of taste, ап] studying with the intention of copying. 

1l. S. 


Derby, Feb. 16. 


P.S. In the original paper, page 23, second column, and the third line: 
from the bottom, for “spura” rend " spread." 
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FRESCO PAINTING. 


A Poper by Jous Write, Fellow, relative to two Tablets of Slate covered 
with Pozzolano and Stucco, and pointed in Walter Colours, read at о 
Meeting of the Royal Institute of British Architects, January 31, 1842. 


As the public attention is at present directed towards ornamental wall 
painting, particularly to the mode called Fresco, I have thought that it may 
be interesting to the Royal Institute to inspect two preparations made in the 
year 1824, on which have been painted in water colours subjects calculated 
to demonstrate that there existsa capability of painting on a permanent base, 
and with equally permanent colours. 

The mode which has been adopted, was to cover two tables of slate with a 
coarse clay Pozzolano of British manufacture, and upon the surface to trowel 
with a glass float a thin stucco, composed of finely-ground lime and fine flint 
Pozzolano, mixed with weas alum water. 

The paintings were execnted before the stucco was thoroughly dry, and 
on them was added a thin solution of white wax in spirit of wine: this was 
done in order to insure the colours from being washed off when the paintings 
required to be cleansed, which has recently been done. 

Seventeen years have elapsed, and the paintings are in the same condition 
as when first done; and I believe they will endure for any period of time. 
The tablets were prepared by Mr. Henry Crace, who painted that which is of 
an ohlong form; the upright one was painted by a student of the. Royal 
Academy, since dead, of the name of Robinson. 

The advances recently made on the Continent in the decoration of build- 
ings, by the introduction, or rather the restoralion, of fresco or wall painting, 
has led me to observe that historical painting is capable of being executed in 
this country, and of heing employed as an embellishment of our public 
edifices on a suitable basis, and to congratulate the Institute on the sentiment 
which is rapidly progressing, that the artists of England ought to be patro- 
nized in the enlargement of their ideas, by offering them the walls of our 
newly-constructing buddings as fields for their exertions on an expanded scale. 

That this sentiment may not be checked, it is hoped that the Royal 
Institute will, by its expressed approbation, assist in forwarding every effort 
which it shall deem worthy its attention, and that the sense of the country 
generally will exhibit itself in fayour of such patriolic labours as those which 
the late James Barry has displayed ou the walls of the great room of the 
Society of Arts in the Adelphi, unfortunately, alas! too little imitated or 
patronized since their execution, now much more than half a century ago. 

One difficulty in water painting on stucco has always presented itself, 
namely, that arising from the caustic quality of the lime used destroying most 
colours of a metallic or vegetable composition, leaving few more than the 
earths as proper articles to be employed by the painter on fresh walls; and 
when the walls are become dry, then the water colours adhere ill, and never 
are brilliant. 

To remedy the evil, it will appear, on the inspection of the tablets now 
presented, that the surfaces they exhibit are not only sufficiently smooth to 
admit of vast facility or rapidity of execution, but that, inasmuch as the 
quantity of lime used in their preparation is small, it has not materially taken 
away the power or brüliancy of the work. In the upright tablet, which 
represents a copy of a fragment of a cartoon by Julio Romano, in the pos- 
session of Wm. Lambert, Esq. of the Woodhouse, Finchley, Cologne earth 
and a little blue has been used, diluted with water, in which a little shell lac 
was dissolved, by pounding it with borax, this solution making the colour 
pass very freely with the painting brush, and only tinting the mixture by the 
rose colour arising from the lac—in my opinion not at all objectionable. In 
the year 1825, this picture was shown at the Society of Arts, where it was 
washed, and rather rudely rubbed by some persons in their investigations as 
to its permanence. It has never been tonched since that period, excepting 
that within a few days it has been rubbed with a flannel, to remove the dirt 
and smoke on the surface. The oblong tablet was painted, not in my presence, 
by Mr. Пепгу Crace. I am not acquainted with what solutinn he used with his 
colour, other than that it was water; butitis not permanent against washing.* 
Respecting it, it is to be observed that the artist, in proceeding from the left 
to the right, has evidently improved, and that there is great delicacy in the 
shading of the figure on the right, more indeed than I have remarked on any 
other surface, excepting enamel. 

There is alittle splendour on the face of both pictures, but it does not 


* | fear it was white of egg, too much used by ancient painters on walls 
and stone, 
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amount to the glare of oil paintings. 1 persuade myself that at almost any 
distance from paintings executed in this mode, what they intend to re- 
present will be conspicuous, whether observed far or near, with almost 
equal advantage to the spectator, which is not the case with oil painting. 

I have noticed in my letter, that the stucco which has been applied on the 
face of these tablets has been composed with very fine ground lime and calcined 
flint reduced to a powder, mixed with a little alam water, and trowelled on 
with a glass instrument. These materials have been smoothed down till the 
surface was sufficiently perfect, bnt yet not so triturated as to destroy the 
setting quality of the lime: great care is to be observed in this particular, 
and the skill of the workman is to be called into action. 1 need hardly 
notice, that it is the combination of the mechanical disposition of the frac- 
ture of the pozzolano flint and its burnt nature, which produce the strong 
adhesion and strength of the whole plaster, as most architects now admit 
this to be the fact. 1t was well known and understood hy the Romans, who 
so extensively used the natural as well as the artificial bnrned earths. 

This latter observation leads me to the importance of reflecting on the 
necessity of constructing buildings with materials which are incompatible, 
either by working them, asit were, stone and stone, or brick and brick, so 
united by workmanship asthat there should be no shrinking, either in the 
foundation or superstructnre; and that no wood band should exist in them, 
but that the union of the materials should he accomplished by а cement 
which, neither by exsiccation, by frost, or by moisture, shall shrink or perish, 
for it will be a waste of effort to employ artists’ labour on substances which 
will neither resist the ordinary effects of time or acccident. Perhaps it may 
be said, that when walls have become settled, as it is called, that little danger 
can arise subsequently. This, however, is not always the case, as some sea- 
sons (in this country especially,) have very injurious action on buildings, and 
many salts escape from sands, stone, and lime, little expected by architects. 
Now, in properly burned, properly combined, and properly worked mortar, 
(the solid ingredients of which have passed through fire,) little change need 
be calculated upon ; hence it probably is that pozzolano has been found to 
be the best building sand, though it is true that that which is imported is 
frequently brought from the shore of the Mediterranean, where the sea water 
has been, wherefore it necessarily partakes of the variable quality of the salt, 
and consequently is inferior to that fabricated of our own earths properly 
prepared and selected. 

To return to the paintings exhibited :—it is hoped that the Institute will 
make allowance for their being merely experimental. Doubtless, much im- 
provement will take place, should there be made any future attempts: as 
they are, they will perhaps show, that for such a city as London, the mode 
used is proper and cheap for decorative and historical painting; that the sub- 
stance is, as well as the paintings, of a permanent nature; that the surfaces 
are snch as neither to harbour dust or dirt; that they are easily cleansed. 
and can be employed for the most magnificent and talented displays of the 
efforts of our rising artists. 


ON EARTH WORK, EXCAVATION, CUTTING, AND FORMING 
EMBANKMENT UPON RAILWAYS. 


Автісік І.-беттіхс, FiLLING, anp Tipping. 


с Modern practice has reduced it to a price per cubic yard.” 
Professor Vignoles’ Lecture. Dec. 1841. 

Sin—I need not occupy your space in any introductory remarks on the 
importance of the price per cubic yard for earth work, hoth to the profession 
and the public, and with your assistance I will endeavour to show what itis on a 
medium cutting, or what iu the execution can be taken off at a single lift, when 
the material is common earth, the eye of practice alone is able to proportion 
ihe cost when the material is of a harder or more obdurate nature. I shall 
fine my present remarks to the quantity that cau he moved or carried into em- 
bankment per man per day from the cutting, therate of wages of the excavator 
atthe time will then show the cost of getting and filling. The cutting I am about 
to describe was in the line of railway, or what is called dack-cutting, in contra- 
distinction to earth got out of the line, which is called side-cutting, it consisted 
of good gravel, covered with a varying depth of vegetable mould, and a small 
quantity of hrick earth, and would average in depth 14 feet, and omne mile 
in length, and was used to fill a valley of similar cxtent. The wagons used 
were estimated to contain 24 cubic yards each. The men were counted four 
times each day, and the average taken on the number of men employed. 
The wagons also were counted daily. The time of year was the most favour- 
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able to show the action of change of weather оп the result, also the effect of 
thaw after frost in assisting the operation of the excavator. In the first 
column is the date, in the second the number of days’ work made in a week, 
which divided by the days will give the number of men. Та the third 
column are the number of wagons of 24 yards each carried into embankment, 
and in the fourth column the number of cubic yards moved per maa per day 
in the excavation. 


1837 No. of days No. of Cubic 
work. wagons. yards. 
Jan. 7 348 920 6: 
14 291 831 02; 
= e en P Пата frost, thermometer 
= Ы E d 20° below zero—work 
al E ШТ, E limited on account of 
uil 232 133 8 tenacity of earth. 
18 359 1147 7 nearly 3 
25 119 1110 6-2 
Mar, 4 458 1630 9 nearly. Work easier on account of 
458 1440 8 nearly thaw. 
387 1238 8 full 
25 158 1263 ; nearly 
Apr. 1 163 1376 7 nearly 
8 179 1569 8 full 


The quantity removed and carried into embankment in one tip was aearly 
400 cubie yards per day, which 1 consider very fine work. The width of cutting 
at the formation level was 31 fect with slopes of two to one, and the width 
of embankment, out to out at top of slopes, 34 ft. Gin., which would confine 
the deposit to that width, as the embaukment was carried to the full height 
of bottom of ballasting at once, and not in layers. 

From the above table it will he seen that eight yards is nearly the quantity 
moved per man, and if the wages be 3s per day, the price per yard wilt be 
414, which is the fact under the cireumstances above stated. The work 
was carried on vigorously, but not pushed night and day, and every modern 
operation was taken advantage of, viz., gulletting, falling the earth by gravity 
over a bench left in the bottom for the purpose. The difference hetween 
the expence of excavating in side cutting out of land not in the line of rail- 
way is a small fraction cheaper, but the amount in value of plant is greater. 

The above gross results are more satisfactory to my mind than the most 
careful division of the men into getters and fillers, as whoever has seen a 
work in full operation must be aware that some are gulletting, some filling, 
some carving under, and some filling into wagons, others wheeling at top 
with barrows, some casting out at bottom, and all contributing their mite to 
the same set of wagons, and in many instances to the individual wagon. 
I cannot omit to mention that I found my results exactly to coincide with 
those of Mr. James Day, in his Treatise on the Construction and the Forma- 
tion of Railways, who states eight cubie yards as the average that is cut and 
loaded by each individual; his maximum having reached to twelve, and his 
minimum to six. In the detailed account of how much per man excavated 
you will find that my minimum is one only less than Mr. Day's, and that 
minimum was on account of the extraordinary frost ; hut that the ratio of my 
minimum amount to his is much smaller than in the maximum, his being 
twelve, and mine only nine, and that in only one instance. Mr. Day does 
not state in what period of the year his observations were made, nor in what 
year. or the nature of material, he only states that the locality was Durham ; 
my observations were made on a portion of the Great Western Railway in 
Buckinghamshire. Мг. Day's book reached a 2nd edition in 1839, and 1 
believe is the only writer who bas entered into much detail, which, however, 
he does not give.* 

The lectures of Professor Vignoles at the London University College, 


* 1 do not think any information in detail is to be found in the *' Public 
Works of Great Britain," the “ Transactions of the Institution of Civil Engi- 
neers” (who have however this year attempted to remedy the defect by oflering 
a Telford Medalon the subject, viz., on the various modes adopted for moving 
earth in railway tunuels, cuttings, or embankment, with the сөзі thereof), in 
the Papers of the Corps of Royal Engineers,’ ** Wood оп Rnilways," 
© Tredgold on ditto," “ Brees’ Railway Practice,” the *' Book of London and 
Iirmingham, and Grand Junction Railways,” һе” Rallwaya of Great Britain 
and Ireland," or indeed in any book professing to trent on the subject, except- 
ink the one already mentioned. 

Much time would be saved to parties entering on n new course of study If indi- 
viduals connected with any particulnr subjects fur study, would communicate 
the results of their reading nud practice to each other. A bold nttempt to 
carry out this is being made at the Literary and Philosophic Institution of 
this town (Neweastle-on-Tync.) 
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reported in the Journal, at the commencement has had a powerful effect, and 
I hope his wishes expressed іп his first lecture will be accomplished. ” То 
popularize the knowledge of engineering as a means of benefitting the public 
at large."—( C. E. & 4. Journal, Feb. 1842.) 

l bave introduced the above remarks, although a little irrelevaut to the 
subject, knowing as I do the prejudice that prevails against scientifie know- 
ledge. 1 wil! now proceed to notice the relative quantity of earth removed 
by estimation of the wagon at 24 cubie yards, and by measuremeut with the 
tape. In the period from Jan. to March, 19,660 cubic yards by measure were 
removed, and 23,570 cubic yards by wagon ; from Jan. to the end of March 
28,834 cubic yards by measure were removed, or 29,912 cubic yards by 
wagon; the wagon being in excess both for the long and short period, but 
Dot in а greater ratio than it would be were too indifferent parties at 
different times to use the tape; indeed, 24 cubic yards per wagon was so 
well established, that the men were indifferent whether they agreed per yard 
or per wagon, the price paid per wagon was 10d. Another coincidenee which 
show that the foregoing remarks are founded on sure data, is that 24 cubic 
yards at the rate of 44d. per cubic yard nearly agrees with both the yards per 
man, and the rate of remuneration and estimated load of each wagon. 

The following table will also be instructive, as showing the proportionate 
effect of small or large gangs of men on the quantity turned out. 1 will not 
specify the times seriatim, but merely observe that it was over the sante 
period as the former table, and the same wagons were used. [n the first 
column are the number of men employed at one time, in the second the 
number of days, and iu the third the number of wagons employed, and in 
the fourth the price per eubic vard. 


Men, Days. Wagons. Price per yard. 
15 3 110 44. 
22 4 816 7 upward 
74 1 192 6 above 
24 4 161 6 
15 4 847 7 
80 l 240 74 
83 4 100 8 above 
80 4 742 5$ 
86 1 248 7 


From the above table it will be seen that, like all questions, this has two 
sides, viz., that the hurried work cost the most money, and that when the 
work is not carried on with suflicient vigour, the same effect is produced. 
The price of 444. will be seen is a fair estimate when the work is carried on 
with a fair proportion of hands. The sub-contractor or gauger was paid 6d per 
cubie yard, for which he had to superintend the navigation and the finding 
of shovels, tools, and sharpening picks, advance the men money when come 
off framp, lay down the temporary road, including turn-outs, shunts, cross- 
ings, boxes, spurrings, се. take up and relay the road at the gullet and tip- 
head, as the work advances both in the excavation and the embank- 
ment, and to keep the road iu repair, and tip or turn the dirt. The price he 
paid for tipping was 13s. Gd. per hundred wagons, or nearly 54. per cubic 
yard, leaving 44. per yard for roads, and jd. for superintendence. Пе was 
advanced subsisting money weekly, after the rate of 2s. 64. per day per шап 
from the time-keeper's return, and his work measured every fortnight. There 
being the following checks, viz., time, tape, uud estimated quantity per 
wagon: out of the 44. per yard, the price of keeping up the raad, d. per 
yard, was retained in hand as security until the final measurement at the 
completion of the cutting. The price of Gd. was for the bulk of the excavation, 
some portion of the bottom, say three feet, in depth, being taken up back- 
handed (that is, as the work was cleared up, and the temporary road taken 
up) was paid for at the rate of 74d. Again, at the commencement of the 
cutting at the balance level, where cutting and embankment commence, 
barrows were used fur a short way into the hill before the rails were laid 
and wagon-work commenced, the prices varying from 3d., 34d., 334., 4d., 444., 
54d., 6d., and 7d., the fatter heing for a distanee of about sixty yards, barrow- 
work being rated at about 5d, per cubic yard for the first run of 20 yards, 
and 14. per additional run, when the tenacity of the earth requires no get- 
ting, so that the earth can he as easily excavated as refitled.* 

Again, the top surface of cuttings and the seat of cmbankment are usually 
uncallowed for the purpose of resoiling the slopes. The uncallowing and 


“А гип 1з 20 yards. allowing for the inclination. although when on 
descending ground itis taken nt 25 yards, but in mst cases the level and 
ascent or descent, ate computed us equivalent, and 20 yards із used as the 
mensure in practice. 
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resoiling together, not each separate operation, must be taken at the lowest 
price of 3d. and 33d. Setting the above low price and the greater price of 
7d. for the barrow-work against each other, aud taking into consideration the 
comparative small cubic quantity of each in comparison with the bulk or 
body of the cutting, І do not think that the medium price of 64. will he 
materially influenced. Furthermore, the effect of the gradually increasing 
** face,” or depth of the hill from the balance level of cutting and embank- 
ment to the summit acting in favour of the operations of the excavator, will 
also much tend to equalize the two prices. 

In conclusion I will glance at what you have already done iv your Journal 
on the subject of earth work, which I think will more fully shew the value to 
the public and profession of the preceding tables, and the correctness of your 
views in the review of “А Practical Inquiry into the Laws of Excavation and 
Embankment, hy a Resident Assistant Engineer," in the С. E. $ 4. Journal, 
vol. iii, 1840, p. 391, to which I most respectfully call the attention of your 
readers; as also to vol. iv., p. 417, where the performance of the American 
horse-scoop is noticed, and the quantity removed an average distance of 345 
feet per scoop per day, is stated to be 40 yards, and the cost 43d. to 5:4. per 
cuhic yard, rating the hire of scoop and driver at 12s. 53d. per day, each scoop 
contains 4i; of a cubic yard; also to page 59, vol. v. for 1842, where Professor 
Vignoles in his 5th lecture, on earth work, states that “the causes that 
have thrown the railways of the Continent into the hands of the English 
contractors to he the * finical exactness with which they (the French) calcu. 
late the expense of removing the first 100 yards, then the next 25 yards, and 
so on increasing until they getto 300 yards, beyond which the price is enor- 
mous.” This will form the subject of my next communication, and for the 
present 1 subscribe myself, with sincere thanks for your former kindness, to 
be, 


Yours ohediently, 
St. .dan’s, Newcastle-upon- Tyne. 


ON ARCHITECTURAL CRITICISM. 


бін--А knight, who has just entered your lists with his vizor down, 
having en passant permitted me to hear a little harsh voice, which it may be 
can sound agreeably, Т have thought it quite as well to whisper a few words 
in his ear ; not because, under the notion that he disesteems me, 1 would 
descend to parley, but because from his appearance and “altitude,” I am 
quite sure 1 should be addressing one to whom the affectation of contempt 
is more natural and becoming than would be the reality of that feeling. 

Changing then my position, 1 had thought that no one, who presumes to 
love abstract speculation, would deny, that however deficient my papers may 
be, however in their direct tendency they may baw to the very able paper of 
H. S., yet, that upon that most delicate tissue of thought—the philosophy of 
taste (out of which emanates so much that is refining to us as students), 1 
had not disgraced my subject, and that in an attempt to establish the poetry 
of an art which I Jove, 1 could have done no less than discuss those elements 
from which our emotions arise. My reasons for commencing the “ Hints on 
Architectural Criticism,” were upon the showing that critics very often 
debased, by their weak and capricious opinion, the art they professed to 
extol, and that, as a consequence, that art was held ioferior to the art of the 
sculptor and the painter, and so in order to elevate our art, I found that the 
philosophy of our claims to the rank of a fine art should be clearly made out, 
otherwise we should be in the same position as we were. 

Jt is upon these grounds that 1 have tried to show how those arts which 
are not descriptive may maintain an influence over the emotions. 

lf J. І. will tell me that he is indifferent to my attempt, I must I suppose 
believe him, but I cannot help thinking that as a lover of art he must know, 
(whatever he admits) that the more we can establish the philosophy of our 
claims to a rank disputed by many, and the more our ірѓегіог critics see and 
feel the foundation of our claims, the more honourable will he the defence 
of our art. 

І only ask, Sir, of J. L., disguised as he is, not to show his dislike in the 
ignorant and common way of sneering at what (he says) he does not under- 
stand, but to dispute in the manner of a gentleman for that truth which, as 
a gentleman myself, is АП 1 wish to establish. 

Dem, Sir, 
Yours very obediently, 


Feb. 9th. 1812. Freperick East. 


ON STAIRCASES. 


To the Penny Cyclopedia we are this month indebted for an inte- 
resting architectural article, upon the subject of staircases, which not 
only contains very far more information than is to be met with in 
any other work of the kind, but a great deal of excellent original 
comment. Hitherto encyclopedia articles of this class have usually 
been very meagre and unsatisfactory, and have consisted of little more 
than compilation and repetition, without any attempt to supply pre- 
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vious deficiencies. The Penny Cyclopedia, on the contrary, displays 
unusual carefulness of execution in its architectural department, and in 
the articles of architectural biography, in proof of which we have only 
to refer to Ollmuller, Oriel, Portico, Pulpit, Rodriguez, Roman Archia 
tecture, Rotunda, Rustication, Saloon, Sansovino, Scagliola, Scomoz zi, 
Skylight, and осте. Very few of these have till now obtained any 
notice at all, unless a brief definition of their meanings deserves to be 
so called; nor is it always tbat even that is to be found. In this 
respect, therefore, the Penny Cyclopedia manifests a very great 
improvement upon all its predecessors. Nevertheless there might be 
some additions and enlargements ; and we топа suggest to the pro- 
prietors of the work, that, on its completion, all the architectural 
articles (including the biographical ones,) should be collected and re- 
printed in a separate form; and when we say reprinted, we do not 
mean verbatim, but that they should be revised and extended, and 
illustrated with additional drawings. Were this done, we should have 
what is still a desideratum—a good architectural dictionary; in which 
opinion most of our readers will, we think, concur with ourselves, 
after perusing the annexed extracts from the Penny Cyclopedia. 

“Tt was uot till about the time of Elizabeth that staircases began to 
be planned more eommodieusly in this country, and made a decorative 
feature in the interior of a mansion. But though they were greatly 
improved, the flights being made wider, and the steps parallel to each 
other, with intermediate landings or resting-places between the several 
flights, and although considerable decoration was bestowed upon them, 
the walls being panelled, and the parapet of the stairs formed either 
by richly-carved balosters, or open fretwork, frequently with heraldic 
figures of animals on the pedestals at the angles of the different flights 
—the staircase itself was usually enclosed within a comparatively 
small area, so as to admit of no general view of the whole of it, there 
being very little open space, or well, as it is termed; sometines none 
at al]. The staircases at Aldermaston, Berks, Crewe Hall, Cheshire, 
and Knowle, Kent, may be taken as examples of the kind. Ata later 
period staircases in mansions of a superior class were made dispropor- 
tionably spacious, being upon a scale as to size with which the 
apartments themselves were not at all in keeping. 

“The planning of a staircase is generally considered one of the most 
difficult matters in internal architecture, and it is certainly one that 
requires great consideration. Yet there is no particular difficulty, 
except where, as is generally the case in moderate-sized houses, the 
architect is cramped for room; more especially if, while restricted in 
that respect, the asceut from one floor to another is greater than 
usual. The number of stairs and the space required for the сопуе- 
nient arrangement of them, are easily estimated when the height of 
the ascent from one floor to another is given, and the dimensions are 
determined for the risers and treads. Stairs are technically described 
as consisting of Fesers and Treads, the former being the fronts or 
heights of the steps, and the other their flat surfaces or breadths. 
Stairs are further distinguished as being F/yers, those which ascend 
straightforward ; and H ders, which having their treads triangular, 
coming quite to a point at their ends nest balusters, afford no footing 
there, and ought consequently to be avoided whenever it is at all prac- 
ticable to do so. А Fight is a consecutive series of stairs in the same 
direction, or between one Quarter-space or Half-space (Palier de 
repos ) and another, which last are short intermediate landings, serving 
to lessen the fatigue of a continuous ascent, by subdividing it into 
shorter flights. For the area containing, or rather constituting, the 
staircase itself, we have no distinet term in addition to the general 
one, similar to tbe French Cage, the italian Gabbia, and the German 
Treppenhaus. 

“We proceed to notice the most convenient proportions of the stairs 
themselves, as to height and breadth, for their length. As to the 
breadth of the flights, that is comparatively arbitrary: it should never 
be much less than four feet, so as to allow two persons to pass, except 
in back-staircases; but it may be as much more as the space will per- 
mit, or the effect aimed at in the design may require. The best 
general and what may be considered standard proportions, are 6 inches 
for the risers, and 12 inches for the treads; though from 64 to 7 inches 
may be allowed for the former, and only 10 for the latter, in secondary 
staircases. In those of a very superior kind, on the contrary, the risers 
do not exceed 5 or even 4 inches (less height than which last would 
be more fatiguing than convenient), and their treads are then made 
from 14 to 16 inches. The height, therefore, to the landing of the 
floor to be reached being given, it is easy to calculate either how 
many risers of а certain number of inches will be required, or what 
must be the dimensions of the risers and treads, in order to ascend 
within the space allowed. Supposing the first-mentioned height to 
be 14 feet, and the risers 6 inches, two risers will he equivalent to one 
foot of ascent, and consequently twenty-eight risers will be required, 
or twenty-seven treads, the upper landing being the tread to the last 
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riser. In such case, hardly lese than an area of 20 by S fect, оп the 
level of the upper floor, would be sufficient for the staircase, unless 
there were mic: instead of quarter-spaces, or of a single lialf-space 
between the two flights. The number of risers required is aScertained 
by reducing the given altitude of ascent to incbes, and dividing it by 
the height of the risers: thus, taking the altitude as before (14 feet), 
and the risers at 5 inches, there must either be 33 risers a trifle mo.e 
than 3 inches each, or 34 a trifle less. 

"Palladio, and others following him, have laid it down that the 
staircase ought to be seen immediately on entering a building; but it is 
impossible to establish any positive rule fur what must depend upon 
particular circumstances, and this is by no means the best asa geueral 
rule. Ina publie building, or place where strangers go in and out 
without inquiry, it may be desirable that the staircase should preseat 
itself at once; but certainly this is not the case in private mansions. 
On tlie contrary, it is in every respect better that the staircase should 
be kept out of view until the first vestibule has been passed through, 
and that it should be placed as remote from the entrance into the 
house as the plan will admit, both in crder that the approach to it 
may һе lengthened, and that, in case it has any architectural preten- 
sions at all, it may strike the more by uct coming into view at once. 
At all events, only the lower part of the stairease—no more than is 
sufficient to indicate its situation—should be visible from the entrance, 
otherwise it will be inconveniently exposed ; and if there are doors to 
several rooms on the upper landing, persons passing from one to tbe 
other would be seen from the ball. It is, therefore, a great error to 
place tlie staircase, as is sometimes done, in the first or entrance hall 
of a mansion, because, in addition to the inconvenience just pointed 
eut, such hall must be made the height of two floors, and consequentlv, 
if otherwise suitably proportioned to such height, it will be the most 
spacious and luftiest room, and so far be attended by a degree of effect 
whicb, instead of being afterwards increased or kept up, is greatly 
diminished. Such arrangement also cuts off the commuuication above 
between the rooms oa one side of the hall aud those ov the other, 
except there is a gallery or continuation of the landing carried over 
the entrance.” 

ж 


the vestibule, the remainder by another within the corridor leading 
from it; and though not exactly suited for such a building, the ilea 
is pleasing in itself, and wonld produce a striking effect in one of less 
pretension. 

“ln public editices or large mansions, whatever be the plan of the 
principal staircase, it is generally brunched, that is, there is first a 
wide central (hight, and then two other narrower ones branching off 
from it, one on each side, either at right angles to it, or as return 
flights parallel to it; and it is hardly necessary to observe that in all 
such staircases the foof-spaces are large, and that there are no winders. 
The staircase at Goldsmiths’ Hall, which is parted off from tlie ves- 
tibule bv a glazed screen, is au example of more than ordiawy splen- 
dour, being lighted by а dome. The branching flights at right angles 
to the first, lead to a landing on each side, which has a double sereen of 
Corinthiancolumns, so that the view across from side to side, inthe upper 
part, is unusually rich, At Buckingham Palace, there is first a very 
wide flight, entered from between columns, branching otf right and 
let iu curved e the cage, which is about 35 by 25 feet, being 
curved eltiptically on those sides or епіз. 10 this example, the stairs 
rest ороп a graduated podium or wall enclosing the space immediately 
beneath, which serves as a private passage behind; a mode frequently 
adopted in similar cases, being one which contributes to solidity aud 
nebleness of appearance, and prevents that mass of shadow beneath 
the stairs which gives a gloom to the lower part of the stuirease.” 

ж ж ж т 


“The staircase of the Fitzwilliam Museum, Cambridge, claims 
notice, not only on account of the richness of the general design, but 
of some peculiarities із its arrangement. Strictly speaking, however, 
this example can har. ly be given as that of a staircase, according to 
the usual meaniag of the term, the stairs being mere flights of steps 
iu the entrauce-hall. That in the серіге is a broad descending one, 
leading down to the libraries, which are on a lower level than tbe ball; 
and on each side of it is a rather narrower ascending flight to the 
spacious landing carried around tbree sides of the hall, and serving. as 
a statue gallery. Though the lower area is only 32 by 26 feet, vun- 
sequently that of the оог very much less, owing to the space occupied 
by the flights of steps, that of the upper part oo the level of the 
landing is 65 by 44 feet, the landing itself being about I7 feet wide. 
In some degree similar in plan, although very different in design, is 
the hall at Holkham, the seat of the Earl of Leicester, which has a 
noble flight of steps within a recess or tribune, enciosed by columns, 
which are continued along the sides of the hall. 

“The grand staircase of the Reform Club-house, London, is an 
example, somewhat unusual in this country, though common enough in 
Italy, of what may be called an enclosed. staircase; the flights are shut 
up between walls, and consequently there is по open xe l, nor cau the 
whole be seen at one view. А plan of this kind, therefore, differs 
from the avenue staircase, merely in not being carried straightforward, 
but either retaming ina parallel flight from the half-space or first 
landing, or having the second fiight at right angles with the first. The 
last is the case at the Reform Club-house, where the staircase consists 
of three enclosed flights, the last being a return one to the first, and 
landing upon the gallery around the upper part of the inner hall or 
saloon. That at Burleigh, tov, is similarly planned. The same mode 
may be adopted for circular or semicircular as well as rectangular 


plans ; and one advantage attending it is, that, while the ascent itself 
seven or eight feet; for else tbe space at the foot of the stairs looks | is as spacious and commodious as if the whole were entirely open, 


confined, and the upper flights scarcely show themselves from that — there n'ay be a secondary staircase for servants, shut up within the 
station. Hence, though it шау be referred to as an instance of an , larger one.” 

пуеппе staircase, the one leading to the keep ог round tower at Ы d "i Ы 

Windsor Castlo is more remarkable than beavtiful or grand, leaving ' “The architectural elect of a staircase will greatly depend upon the 
decoration out of the question; the altitude ascended being so very | mode of lighting it. Where it is carried up only une floor, the best 
"im Sir John Soane has given some ideas of the kind in his designs | mode is to light it entirely from above, either through a dome or 
or a “Scala Regia,’ —a favourite subject with him ; and he executed lantern in the ceiling, or by making she upper part of the walls just 
such a staircase, though проп a more limited seale, for the royal en- ' beneath the ceiling à continued lantern, Uf there are windows on the 
trance to the House of Lords, The width of that staircase is only 10. , landings of the several thghts, the efect wall be improve | һу their 
feet, by 49 in extreme length, and the ascent 9 feet. Though not free being filled with stained glass, especially if towards a back court; or, 
from fittle conceits, the whole has considerable ellect, аз may be | if a conservatory can be carried out on the level of the first landing, so 
judged from the perspective view of it in vol. 1. of the “Public Build- | as to show itself through glazed folding-duors, a very pleasing and 
ings of London," by W. H. Leeds, which also contains a longitudinal | cheerful effect is obtained, even though the conservatory itself should 
section of it. The staircase of the Chamber of Peers at Paris, designed | be hardly more than a glazed viranda, As to material, Stone is greatly 
by Percier and Fontaine, is another example of the kind, проп a larger preferable to wood for stairs, if only on account of grenter security in 
seale, but not the very best, for the ascent is so great, that the columns | case of fire; in lieu of stone, cast-iron may be employed. Marble is 
on its sides, on the same level as the fanding, look quite insignificant, | very rarely used for stairs in this country, and whenever it 18, it shoul 
That at Covent Garden Theatre also belongs to the same class, be left unpolished on the treads, or it would be dangerous to descend 
although it differs from ilie preceding in being extended in the upper them, The same remark applies to stairs of wainscot, unless they are 
part, by the landing being continued іл its sides as a gallery divided carpeted nearly their entire width.” ы 
{ror it by columns ; the ascent is about 10 feet, in two flights. The 


National Gallery, again, atlords instances of a diferent modification of 
the same arrangement, haf the ascent being by an external flight in 


ж ж ж 

“One of the most simple and effective yet least common arrange- 
ments of a staircase, is that which may be described by the term 
Arenue staircase, the stairs being continued ina straight line, though 
broken by spaces into a succession of flights, within what would else 
be a level corridor or gailery, and occupying its entire wilth. There 
is something particularly noble and majestic iu a staircase of this kind, 
for although it may be narrow, considered as a gallery, it looks unusu. 
ally spacious as a staircase, the fight itself being wider than those of 
staircases placed within a much larger area. Besides which, the 
whole is more regularly disposed, and forms a more striking piece of 
perspective. Sull simple as such plan is in itself, it is by no means 
adapted to general application, because, although it requires only 
moderate width, it requires considerable length, short Tights, and 
ample spaces between them, and stairs with low risers and broad 
treads; otherwise the descent as viewed from above, being in a | 
straight line, looks precipitous, er at least has по dignity of appear- 
ance. Another circumstance which limits a staircase of this kind to 
CU ең cases is, that in order for it to produce proper etfect, the 
right to be ascended should be very moderate, hardly more than 
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VESSELS. 


(Manon, 


WE have, at very considerable trouble, formed a complete Table of proportions of the whole of the timbers, with but few exceptions, used 


in tlie construction of Timber-built Steam Vessels, 


We believe that this table is the first of the kind that has appeared in print, and doubtless 


it will, we hope, prove a valuable acquisition to all parties connected with steam navigation, and become a model for forming similar tables of 


other vessels. 


The “Royal Tar" and “Don Juan” were built for the Peninsular packet service; the first vessel is now on duty, and running between 
The specification of the West India Mail Packets is very deficient ; we understand that 


Southampton and Gibraltar, the other vessel was lost. 


those built for this service by different builders vary in their proportions, excepting such parts as are described in the table. 


ABBREVIATIONS.—mat., m., material; No., number; diam., diameter; th., thickness; mo., moulded; qr., quarter; A. O., African Oak; 


Am. O° 


American Oak ; E. O., English Oak; E. E., English Elm; A. E., American Elm; D., Dantzic; M., Memel; N., Norway; R. P., Red Pine; Y. P., Yellow 
Pine; P. Poplar; P. D., Prussian deals; I., Iron; C., Copper; Perpen., Perpendicular. 


Name of vessel 


Date of construction 
Name of builders of vessel 


Name of makers of engines 


Length of keel 
Breadth of beam, moulded 
Depth in hold 


Length on deck 
Breadth on deck at shaft 
Breadth over paddle boxes 
(Шеш; of water forward, light 
Ditto, loaded 
Ditto, aft, light 
Ditto, aft, loaded 
Rise of floor on half breadth 
‘Angle of bow at light water-mark 
Rake of stem or angle with heel 
,Rake of stern post 
Sheer forward 
Sheer aft 
,keel—mat. 

moulded and sided 

length of scarphs 

No. of bolts in each scarph 

diam. of bolts in scarphs 
Stem—mat. 

sided at head 

moulded and sided at heel 
Stemson—mat. 
ı moulded and sided 
Apron—mat. 

length on keelson 

sided 
Stern post—mat. 

moulded and sided at head 

a on keel 

Inner post—mat. 

moulded and sided at head 
on keel 


” 

Wing transom—mat. 

sided and moulded 
Deadwood—mat. 

sided 

length on keelson 
Stemson knee—mat. 

length 

lnoulded at throat 

bolted, every 

diam. and mat. of bolts 
Fashion pieces—mat. 

sided 

length above transom 
Knights-heads—mat. 

sided 

diam. and mat. of bolts 
lIavse pieces and chocks—mat. 

sided 

No. on each side 

hawse pipes, diam. 
Keclson—mat. 

moulded and sided 


All the figures which are not represented as feet or numbers are inches. 


Royat Tan. 


1832 


Duffus & Co. 


155 ft. 


27 ft. 
19 ft. 


10 


No. of tons (register measurement) | 500 ft. 
No. of tons (budders' measurement) 
167 ft. 


27 ft. 


10 ft. 
12 ft. 
11 ft. 
13 ft. 


сона 


7 ft. 


A. (0), 
12х16 


Don Juan. 


1836 
Fletcher 


& 


Fearnell. 


none 


perpen. 
perpen. 
1 ft, 
PG 
E. E. 


Duffus & Co.| Girdwood & 


to 


6 


13x14 


5 ft. 
6 


E. 0. 


oh 


12x14 
17x13 


13 


ATOL 
E. 0. 


10 ft. 
as stern 


as keel 


E. 0. 


А. 0. 
as keel 


W. E. MAIL 
PACKETS, 


1841 


various 


various 


207 ft. 
35 ft. 
DU: 


128534 


34 ft. 


9 


6 


Roya Tan. 
bolted through every floor 
diam. and mat. of bolts C. 1$ 
limbers, every 

Engine keelsons—No. 4 
mat. A. 0. 
moulded and sided 12x 16 
bolted throngh every floor 
diam. & mat. of bolts under engine C. 1$ 


ditto before and abaft engine C. 1 
Framing от Timbers. 


Built in frame ? Yes 
Short floors—mat. 19; (% 
in engine room moulded & sided 12 
before and abaft engine room 10 
at the cutting down 
at the heads, moulded 
Long floors—mat. Е.0. 
in the engine room, moulded and 
sided 12 
before and abaft, at the heads, 
moulded and sided 10 
Futtocks—second futtocks—mat. ЕО? 
between paddle beams, moulded 
and sided at heels 10 


monlded and sided at heads 8 
in room and space, moulded and 


sided at heels 10 
moulded and sided at heads 8 
—— top futtocks—mat. E. 0. 
in room and space, m. and sided 9ix 7 
Jorward and aft, mo. and sided 41 
bolted horizontally ? Yes. 
distance between bolts 4 ft. 
diam. and mat. of bolts iron 3 
Room and space—length of 50 ft. 
space between floors none 
space between frames within 
paddle beams nonc 
filled fore and aft to turn of bilge ? yes 
mat. D 
caulked within and withont ? yes 
shape of ends of futtocks square 
how secured dowelled 
diam. and mat. of dowel A. O. 1} 
Stern and counter timbers—mat. E. 0. 
moulded and sided at head 54х4 
moulded and sided at heel 74x5} 
Timber heads—mat. А.О 
No. оп each side 4 
moulded and sided 12x 6 
Towing timbers—mat. } 
No. on each side none 
moulded and sided 
Diagonal iron plates—angle of, 
with keel 45? 
space between 4ft 6 
width and thickness 4х3 
Thick streaks within board—mat. А. 0. 
№. 3 
Mean breadth and th. amidships 10x33 
Stringer. 
Main deck or shelf piece—mat. А. 0. 
moulded and sided amidships 7x12 


W.E. Мап, 
Don Juan. | Packets. 
every floor | every floor 
and keel and keel 
C. l C. 13 
4 ft. 
4 4 
А. 0. А. 0. 
14 х18 18 by 15 
every floor | every floor 
C. i C. l 
с. t C 1 
yes 
E. 0. E. 0. 
13x12} 15 by 13 
13 x 10 11 
13 
13 12 
E. 0. E. O. 
13х12 15 by 14 
10 | 131 by 12 
Е. 0. E. 0. 
ПЕ 11 
5х 12 103 
12 10 
10 D 
Е. 0. E. (0); 
8x12 9 
6x12 8 
yes yes 
3 ft. 
iron 3] iron i 
60 ft. 70 ft. 
none none 
none none 
yes yes 
M. RIE 
yes felted 
square 
dowelled 
Оро 
Е. 0. 
6%хь 
іхбі 
А. 0. 
6 
12x6 
none 
50° to 60° 
4 ft. 
4x4 
A.O. 
5 
12x 43 
А. 0. А.0. 
12x12 | 13 by 15 


MM —————— M M MM —— MÀ M M — ——————— 


ditto and sided at ends 
extent of abaft quarter deek 
Quarter deck stringer—mat. 
moulded and sided 
Forecastle deck stringer—mat. 
| moulded and sided 
Fore cabin sole stringer—mat. 
moulded and sided, aft 
m forward 
Saloon sole striuger—mat. 
moulded and sided 
Deck under saloon sole stringer— 
mat. 
moulded and sided 
Stringerthrough engine room—mat. 
moulded and sided 
Clamps. 
Under main deck strioger—mat. 
No. of streaks 
breadth of each 
thickness amidships 
thickness forward and aft 
under quarter deck stringer—mat. 
No. of streaks 
breadth and thickness of each 
under fore cahin sole stringer—mat. 
No. of streaks 
breadth and th. of each forward 
* aft 
under saloon sole stringer—mat. 
No. of streaks 
Lreadth and thickness of cach 
uoder cargo deck stringer—mat. 
and No. 
breadth aud mean th. of each 
under engine room stringer—mat. 
No. 
hreadth and thiekness 
Ceiling—mat. and thickness 
Dreck — Beans, 
Paddle beams—mat. 
moulded and sided 
length of scarphs 
No. of bolts in each scarph 
Paddle hearers—mat. 
No. on each side 
moulded and sided 
Crank beams—mat. 
moulded and sided 
Matehway beams—mat. 
moulded and sided 
Fore and aft beams of boiler bateh— 
mat. 
moulded and sided 
Beam at break of qr. deck—mat. 
mnulded and sided 
Beam at after extremity of quarter 
dech—niat. 
moulded and sided 
Main deck beams— mat. 
moulded and sided 
spaces 
Beams of quarter .leck—mat. 
moulded and sided 
spaces 
Beams of forecastle deck—mat. 
moulded and sided . 
| spaces 
Beams of fore cabin sole—mat. 
| moulded and sided 
spaees 
Deams of saloon sole—mat. 
inoulded and sided 
spaces 
Beams of eargo deck—mat. 
! moulded and sided 
i spaces 
Beam aeross engine room—mat. 
| monlded and sided 
i Outside Planking. 
Garbuard streaks—mat, and No. on 
| cach side 


Tovar Tan. 


6x11 


g 
6 ft. 6 it. 
р р. 
7x3 TAS 
й PIE 
тхо 8x6 
а р 
0х7 10.5 
бх; i ce 
А. 0. А. 0. 
6х7 2.32 
0. 0. A. 0. 
бх7 248 
ay 0: vO 
7 х7 10x8 
EAS A. 0. 
1 2 
124 12 
7 6 
5 4 
D. D. 
1 1 
31 i 
Ay Oy А. 0. 
] % 
12,40 10.3! 
ПЕ ауд lu<3 
D. A. U. 
1 2 
10x4 10x4 
D. 455 (05 
1 1 
11х4 10x31 
AX OE A. O0. 
2 z 
10х5 12 by 6 
D. 3 T) 
А. O. A. O. 
20x16 | ?2by18 
$ ft. 8 ft. 
8 10 
А. 0. А.0. 
1 2 
18 by 8 each 12 by 10 
А. 0. А.0. 
7% by S$ 9 by 11 
4.0. А. 0. 
9 by 10 9 by 11 
A. 0. AIDE 
14 by 10 14 by 10 
A. О. 4.0. 
9 by 10 12 by 10 
A. О. 4. 0. 
gest) 10 by 12 
р. D. 
9by 10 9 by 11 
aft. Suite 
We D. 
I by 10 9 by 10 
5 ft. He 
D р, 
1415 10 by $ 
43 ft. t ft. 
D D. 
9 by 3 10 by 9 
3 ft. 3 ft. 
D D. 
9 bys 10 by 9 
5 ft. 34 ft. 
р. b. 
9 by 8 10 by 9 
5 ft. 34 ft. 
A. 0. А, (0, 
ч by 10 9 by 11 
BEL] AE I 


РАСКЕТУ. 


192 by 9 


A. O. and D. 
3 


am 


ALO. 
12 by 18 


5548. 
Пӛу12 


D. 
6by 7 


ALO 


ll by 1) 


| E. 0.1 


і 


| 


| 


| 


Боул. Tax. Dow Jeax.. PACKETS. 
: in E 9 | 
breadth of cach 12 13 " 
th. at lower edge amidships 7 u | * denia 
> ae 2 e mould 
th, at upper edge amidships і о гог көк 
th. at lower edge forward & ай 3 6 ill admit 
th. at upper edge ditto 3 M 
Bottom plank—mat. and thickness E.E. 4 X 3 Е. 44 D. 44 
length of shiftings 
Bilge plank—mat. & No. of streaks| A. О. 4 A. O. 4 A. 0. 
mean width of streaks 34 S 
thickness at middle of streaks 1 24 
thickness at upper side 3 14 
thickness at under side 3 44 
Bends or wales—miat. and No. of | 
streaks 85 (05 8) | A. O0. 1 WX. OF 
breadth of streaks 10 by 3230 1 by 10210 
thickness at centre of streaks 6 6 6 
thickness at upper side 6 5 d 
thickness at under side 6 6 Di 
Black streaks—mat. and Хо. 20 р 
mean thickness 2 4 
Paint or sheer streaks—mat. & No.| А. О. A-2089 а.0; 9 
breadth and thickness 31 21 by 1 8 to 3 
Plan sheer or gunwale—mat. 4. 0. SWE А. 0. 
breadth and thickness | 6 
Top sides—mat. and thickness T9921 OE E. 0. Эд 
Stern and counter—mat. and th. 18 (05 9 E02 
Deck Planking. | 
| Main deck covering board—mat.| A. O. D 
and th. 3 6 
Main deck water way—mat. & th. A0. ul D 6 E. 0. 
flat of the deck—mat. and th. D. 3 D 3 р. 3 
enpper nails, No. of 1b. per 100. 14 15 
partners for masts—mat. A. 0. ESQ 
gammoning choeks—mat. ETO. E. 0. 
steps for masts—mat. TE A. 0. 
Quarter deck, covering board—imat. А. O. А. O. 
and thickness 24 і 
water way—mat. and thickness SoG, 9 D. 4 D. 
ftat of the deck—1nat. and th. D. ә 1X 3 LA 3 
nailed or dowelled ? nailed doweled 
composition nails, No. of lb. per 
100 М 14 Ib. 
Cabin sole—mat. and thickness N. 28 В.Р. A P Di 
iron nailed ? yes. yes 
Cargo deck—mat. and thickness ais ой P a Dan: 
'Forecastle deck—mat. and th. D. 2?) D. 3 
Fore cabin sole deck—mat. and th. Ne ЗМИ 
Breast hook, upper deck—mat. and 
length E. 0. I2 ft.| E. ОЕЕО 
Iron breasthooks, No. of 2 14 йо 
weight of Ist size lewt. 2 grad 2м. ift Т rt 
weight nf 2nd size 2 ewt. 2 et: 3 E d 
weight of 3rd size 4 ewt. lioe 
Diagonal oak chocks—No. of each 
side 1 4 
breadtha,  thiekz2zs 9 by 4 10 by 9 
Sponsons—k 1 of fiddle shaped fiddle shaped 
leneth of tuck 41 ft. 6 ft. 
Rails—quarter «^c —mat.aud th, |. МЕ. 3 A. E. 3 
staneliions—mat. E. 0: E. 0. 
moulded and sided 4 byd 4 by 4 
Tattrail—mat. and thickness Қы 9% BICZ 
breadth 7 3 
Fy ferail—mat. and thickness Am. 0. 3 | Am. 0. 3 
breadth "E 75 
Forecastle rait—mat. and thickness 1 1} 1 T 
ІШІ board —1qat. and thickness 
Paddle Bores—stanchious—mat. E. 0. E.O 
moulded and sided 8 by 6 12 by 8 
plank—mat. and thickness je m V. 2 
ploughed and tongued yes yes 
Bulkhead abaft engine room 
stanchions—mat. Am. О. imn. О. 
moulded and sided DNO 12 hy 1 
plank—tnat. and thichness кеш 95 P 24 
filled with sawdust yes yes 
! Bulkhead before engine room 
stanchions—mat. Am, О. Ain. О. 
monlded and sided 6by5 aby 6 
plauk—mat. and thickness У.Г. wp MX D, OM 
ploaghed aud tongued ? y£ yes 
= 


i 


| 


| 
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W. E. Мап, W. E. Mar 


Rorat Tan. | Dox Juan. | Packets. Royar Тав. | Dox Juax. | Packers. 

Deck houscs—extent before paddle Inerease of power by ditto 7 tol 9toI 

box 16 ft. 20 ft. Size of winch chain 1 à 
| extent hehind paddle box 20 ft. 20 ft. Diameter of chain barrel spindle 2 2} 
top timbers—mat. E. 0. E.O Weight wineh is warranted to lift 3 tons 4 tons. 
moulded and sided 2} by 3 3 by 33 Size of chain of erane i 8 
spaces between З. SUED Radins of sweep of crane 10 ft. 6 | 10 ft. 6 
| stanehions—mat. E. O. E. О. [Diameter of crane pillar 15 16 
moulded and sided 5 by 33 Ae Material of crane pillar cast iron east iron 
planking of top—mat. and th. mb 9 D. 2 Diameter of spindle of chain barrel 
ploughed and tongued ? no no Steering Weel—diameter(overal) 4ft. 6| Sift. 3 
planking of front—mat. and th. D. 14) D. 1i No. of spokes 10 I1 
plonghed and tangued ? yes yes diam. of spokes at smallest part 1i 121 

Front of poop, stanchions—mat. E. O. E. 0 diam. of wheel spindle 13 21 
moulded and sided 4 by 4 6 by 6 length of tiller or qnadrant (from 
plank—mat. and thickness p. 23 19); B rudder eentre) 4 ft. 3 

Wonghtree— mat. and thickness — |Am. О. 34) Am. О. 34 diam. of barrel at end of wheel 
breadth 5i 3 spindle 8 9 

Bulwarks, timbers—mat. E. 0. E. 0. diam. of tiller at neek 3 31 
montded and sided 34 by 3 4 by 34 o» at outer end 2 2i 
spaces inerease of power by the wheel 3 
plank—mat. and thickness Ore ОЗІ” D. 34 Deck MEASUREMENTS. 

Skylights, No. of, in saloon 1 2 Paddle Box—height above deck Пас Loft 6 
length of 9 ft. 6 ft. kind of sponsons fiddle fiddle 
breadth of айя. 6] 4ft 6 projection of sponsons ift 6) 6ft. 
height of aft 2 ft Deck Houses—extent before shaft | 26 ft. 20 ft. 

Companions, main cabin, timbers— extent behind shaft 20 ft, 22 ft. 

mat. Ат. 0. Ат. 0. width at paddle box mos 18 || Gat, 16 
moulded and sided 4by 4 4 by 43 width at fore end 7 ft. 6 ft. 
plank—mat. and thickness i l4 width at after eud Fi kts 6 ft. 6 
length 6 ft. 6 ft. height at paddle box (is 6 (Gu G 
breadth 415 5 ft. height at extremities Git. 6) 6 ft. 
height 4 ft. ай. 6 Qr. Deck—length from stern post | 50 ft. 52 ft. 

Companion fore eabin—length Baie | em (В total length 54 ft. 56 ft. 6 
breadth eius IL dies 6 height above main deck 4 ft. 4 ft 
height git.) 6) | 50 6 Forecastle Deck—length 1910 14 ft. 

Comhings of hatchways—mat. А. 0. А. 0. height 5 ft. 5 ft. 
moulded and sided 12 by 3 12 by 3 (Breadth of vessel at after side of | 
of crank hatehes—mat. А. О. 1 forecastle 116 ЛЕЕ 
moulded and sided 18 by 2 10 by 4 at fore side of deck houses Sene E a7 iio 
of deck liouses—mat. ASO: А. О. at after side of deck houses RP 40 ft. 
moulded and sided G by 3 9 by 3 at break of quarter deck 36 ft. | 41 ft. 
of skylights—mat. А. O. A. O. at stern post 28 ft. | 29 ft. 
moulded and sided G by 2 8 by 25 at after extremity of qr. deck 27 ft By RENI 
of eompanions—-mat. E. 0. 240 (0; Masts.* 
moulded and sided 74 by 3 8 by 3 No. of masts 2 | 3 

Side ladders—mat. А. E. Am. О. Foremast—height above deck гане 58 ft. 
length 103 103 mean thickness ІШе | Ша 
breadth alte РШЕ distance from stem | 38 ft. 
breadth and thickness of sides 9 hy 1$ iby ditto from fnnnel | 68 ft. 
thickness and breadth of steps 10 by 1} 10 by 14 Main Mast—height above qr. deck) 60 ft. 64 ft. 

Figure head, timbers of—inat. E. 0. E. 0. mean thickness ode dp WG 
moulded and sided G6 by 4 7 by 5 distance from funnel 18 ft. 26 ft. 
plank of—mat. and thickness D. Ji D. 2 Mizen Mast—height above qr. deck 52 ft. 

Figure head—height of 5ft. 6 bust mean thickness |j lft. 3 

Cutwater, projection of, from stem | 10 ft. 15 ft. distanee from main mast UIT 
thiekness of, at outer extremity 3 E Foretop Mast—height 60 ft. 64 ft. 

Stern, width aerosg over galleries | 29 ft 8 mean thickness 104 115 
depth of, from quarter deek to Maintop Mast—height 60 ft. 64 ft 

name board mean thickoess 
round Gn, Gr projection beyond Mizentop Mast—height 40 ft. 

galleries 8 mean ЕЕ 8 ft. 

i ies, projection of from PARS. 

i EA pr 3 ft. Fore-yard—length м | Gof, 
depth of, between mouldings eus || Sis 8 thickness at centre — 173 184 
length or, one side 6 ft. 8 it. thickness at extremities 48 ft. 

Rudder, kind of—mat. £.0.common|E.O.eommon| f rule joint | | Foretop-sait Yard—length 40 ft. 
moulded and sided at head 12 by 14 14 by 16 |) 1 ineh less thickness at centre | l 10 ne 
mo. and sided at tail at inner side than stern thiekness at extremities У 

| » at outer side post Main Gaff—length 40 ft. 22 

| Лао, Winch and Crane. thickness at jaw : Е 15 

Carrick bitts—mat. E. 0. thickness at outer extremity 5 Е 5 

moulded and sided 18 by 43] 18у 53 Mizen Gaff—length 0 
Pawl bitt—mat. E. 0. E. 0. Bowsprit—length 34 ft. 36 ft. 

moulded and sided 12 by 10 10 by 14 thiekness at inner or lower end ne 20 
Windlass—mat. 19 (01; А. 0. thickness at outer end 12 l4 

diameter in middle 8 r f A 5 Б Же 

» at ends 2 ft. 2 EXE % topmasts should be one inch in diameter for every yar in length 

Length between carrick bitts 9f. 2 10 ft in one ads their diameters should be one thirty-sixth of their length. 
Length of windlass ends 2ft 6 2. 5 The same proportion holds good for top-gallant masts. 
Diameter of spindle 3 3i Yards are proportioned as f.llows: namely, lower yards Seven -tenths of 
Riding chock ? no yes an inch for every yard in length ; top-sail yards five-eighths of an inch ; and 
Purehase wheels ? yes yes top-gallant yards six-tenths of an inch. 


ULL MM 


Taure (continued). 


W. E. Mart! 
Dox Jvax.  l'ackETS. 


48 ft. 


Rora Тап, 


Jib-Loam—leugth 
| thickness at inner end 1 
thickness at outer end 
Marl mgale—length 
thickacss 
RIGGING. 
Size of fore stay—cirenmfcrence 
l main stay 
mizen stay 
No. of fore mast shrouds 
moin mast shrouds 6 
| mizco mast shrouds 
finnel shrouds 
Size of fore mast shrouds 3 
| maia mast shrouds П 
| mizen mast shronds 
funnel shrouds 9 34 
Funuel shrouds, rope or chain? chain rope & chain 
Ахспопѕ AND CABLES. 
Working anchor cable, sizc 
| length 
weizht 
Bower anchor cable, size 
length 
weight 
Cat heads—mat. 
| moulded and sided 
Fish davits—mat. 
monlded aad sided at heel 
moulded and sided nt head 
Copper—weight per square foot at 
water line 28 oz. 95 02. 
on bottom 26 oz. 26 oz. 
all bolts below water line copper ! | 
yes | yes | } 


16 ft. 


p 


Gan Wor +O 


Резе 


B E. O. 

Su ll by 12 
E. O. 

6 by 


5 by 


an 


28 oz. 

28 oz. 
aud for 1 
| 


| if coming through ? feet above 


PROFESSOR HOSRING'S LECTURES ON ТПЕ PRINCIPLES AND 
PRACTICE OF ARCHITECTURE. KING'S COLLEGE, LONDON. 


Ixrropuctory Lectune, January 24th, 1842. 


Ix the remarks with which 1 introduced my course оп the ARTS оғ Сох. 
-TRUCTION, last year, I intimated how much more extensively the term archi- 
tecture applies, and how much more is embraced in the complete practice of 
architecture than is generally inferred from it, or understood from its appli- 
cation. T considered my duties then to he restricted to the consideration of 
the technical combinations of matter to form constructions, but I have now 
to treat of the mental skill and the regulated taste which direct the employ- 
ment of the arts of construction, and of the means of acquiring such skill 
and taste, and of applying them iu practice. These, togetber,—the mental 
skill to arrange and adapt, the technical knowledge to construct, and the 
regulated taste to dispose and decorate,—form tbe architect, and the result 
of tie combination in his productions is architecture. The best constructions 
apphed unaptly, or incongrnously disposed, the most skilful arrangements for 
use, unsymunetrically disposed, or inconsistently decorated, or the most clas- 
tically disposed and chastely decorated exterior to an ill-contrived plan, are 
alike unworthy the name of architecture and the reputation of an architect. 
{ nle-s the arrangements for service and use аге the best that the case admits 
of, unless the constructions are perfect in themsclvcs and in their combi- 
nation, be the materials what they may, and unless the dispositions for de- 
coration, and the decorations themselves, be well proportioned and consistent, 
a work is undeserving to he distinguished as architecture, There must be 
«xcellence in letter and in spirit, in form and in substance, to constitute an 
excellent work of architecture, and it is only those who combine in them- 
selves the skilful arranger, (Пе tasteful disposer, and the sound aud econo- 
mical constructor, who can claim the character of architect. 

The general aceeptation of the terin architecture is in its most restricted 
sense, tac decorative disposition of buildings, ог that which | refer to the 
regalare taste of the architect; but this isto take the chased and enamelled 
ease for the watch, or the setting for the jewel. A quaint and often quoted 
writer of the 17th century says truly, that “the end of architecture із to 
Wail well,” and that ** well building hath three conditions, commodity, frm- 
errand delight." All these conditions, 1 have alresly said, must he fultilled 
о sonstitute archilecture, an] more ovat be understood by them than the 
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mere words in which they are expressed wonld appear to convey, but not 
more than they really imply. All the operations, of whatever hind they may 
be, necessary to the perfect fulfilment of those conditions, are included in 
the system of architecture, an] consequently fall within the province of the 
nrchiteet to originate and direct, 

1 endeavoured, on the former occasion to which 1 lave alluded, tu indicate 
the line that might he drawn between the architect, commonly so called, and 
the civil engineer, constituting the latter the hydraulic architect; but the 
tirst step the architect finds himself called upon to take, the first subyeet that 
claims his consideration in any work that he may be employed upon, is 
strictly within the practice of hydraulic architecture, so that if the architect 
be not also, not merely informed, but skilled in t'1at branch of pra-tice, he is 
unfit to takc the tirst step, to undertake the cousideration of the first subject. 
that presents itsclf in commencing the process of building well. Ап archi- 
tect may be called upon—and who so competent as a thoroughly accomplished 
architect ?—to choose or select a site for п town—or more commo! iy jatrin- 
sic circumstances, some peculiar advantage or advantages it may possess, in 2 
commerciel point of view or otherwise, dictate the site, and it devolves upon 
the architect to fit the site for the purpose to whieh it is devotel. Basy 
access by roads, which roads must be laid out and set out with ртор г incli- 
nations, and with bridges and culverts to carry them over өгей» and 
gullies, nnd they must be cut, farmed, drained, ballasted, and motalled, or 
otherwise paved; quays to the river or the harbour must be arranged and 
formed or embanked, and constructed, encroachiog upon the tideway or 
widening the waterway, as the case may require; or, in the absence of natu- 
ral facilities for navigation, it is a question for consideration anil determi- 
nation—can artificial navigation be obtained, and how and in what manner 
shall the site be best disposed of to take advantage of it? The site of the 
town must be drained, and the soil drainage taken otf, roads as streets and 
open places within ond about the town, must be laid out and disposed iu such 
manner as to be best adapted for the buildings to be crected in and shout 
them, and generally as to light, aspect, and ventilation; water must һе led 
to, or raiscd by artifice within the site of, a town, and accumulate in reservoirs, 
from which it mav be distributed for use and enjoyment. Mans of these 
things may, indeed, be referre] to the engincer or other extraneous prac- 
titioner, but most of them are generally left to chance, ог to ba created or 
corrected when the hard teacher Experience has pointed out what ought to 
be, or to have been, done. [t may uot happen, indeed, to very many to have 
towns to originate and design, but, almost cvery building or cluster 
of buildings—n noblemnu's mansion or an establishment for manufacturiug or 
other commercial purposes—a plain country house or a county asylum—a 
church or a palace—all make some demand, greater or less according to situ- 
ation and circumstances, upon the skill of tlie architect іп hydraulic works 
and constructions, and consequently demand, of every one professing himself 
an architeet, perfect competence to originate and execute them. With refe- 
rence to these considerations І may remark, too, that the widely extended 
and daily extending and improving colonies of this empire present a wide 
field of employment to the architect nnd спріпесг, and where every thing 
will be requireil of the practitioner single handed, or rather where he will be 
well and beneficially employed only if he can turn bls hand to every thing— 
to drain a marsh as well ns to raise n column, to build a church or a town- 
hall as well as to make a rnilway or to form a canal. 

И is not often, perhaps, that the civil architect will have occasion for a 
knowledge of military engineering, but it is very desirable that he shonhl he 
ahle to work with the military engineer, or rather, with reference to whnt the 
military engineer would deem necessary for the defence or protection ofa 
town, whether from external force or from internal commotion, aad to know 
how to make his arrangements accordingly. — Gates nnd gnard-houses are 
not of common occurrence nmongst ns at home, truly and happily. hut such 
works nre not the less in demand in some places, god the architect who 
might be called upon to ussist the military engineer with the constructions 
thet he may not he architect cnongh to design and direct, or to at in the 
absence of an efficient otlicer of that class, would be most untiily prepared 
for the varied duties of nctive professional life, if he were then and m either 
case found wholly wanting. 

An architect shonld, then, have an eye to defences and defensive erections 
in laying out towns of certain hinds and under certain circueistances ; he 
would act unwiscly to place a wharf or a landing-pier or jetty in that part of. 
a harbour where n battery may be esseutia] for its protection, or to nos 
buildings that would intercept the fire of a fort whose guns should ra 
across their site. ! 

The architect will Һе called upon foc the exercise of skill and taste, guid 
hy a thorough knowledge of the peculiar requirements of every class 
community, and of the community as such, in the distribution of the par 
n town, and of the vurious poblic aud private erections nnd estahlishme 
that every civilized community requires, and especially with referente to the 
peculiar circumstances of the particular town and conmmnity. There nwit. 
be public places, as open markets or otherwise, in or upon which same o 
requisite public buildings may open and display themselves, and where fi 
tains form ornamental and appropriate objects; and public places ms park and 
gardens for exercise an] recreation, sites for рас інші ішіне, site? for tli». 
varieties of private dwellings, and places fur masufactorng mul om 
buildings and establishments necordiyg (о their kinds. aml гес reme 
These are all to he provided and arranged to | fuse the greatet posite 
general conveniente and alvantage; and towards cifecting this, the relativo 
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levels of the lowest floor of the buildings to the drainage level, together with 
the requisite provision for general ventilation, should all be settled, so that 
it be not left to chance or to the ignorance or caprice of individuals in build- 
ing in detail, whether the town shall be pleasant and wholesome, or be the 
seat of discomfort and disease. 

Operating in detail, the architect will have to study closely the means of 
securing what must be deemed essentials to every building. There mnst be 
convenience and facility of access to the building itself ;—relief from water 
must be secured in every direction, and in whatever form water can present 
itself, from the earth or from the skies. by the foundations or by the roofs, 
and with this the relief of every building in which snch can arise, of soilage, 
mnst be fully provided for; the admission of air is to be regulated and 
bronght under control, to ventilate without establishing injurious dranghts ; 
and light is to be admitted and ditfused so that every part of an interior may 
be appropriately and snificiently lighted, and lighted from a general conrce 
directly, or with as little recourse to borrowed and artificial lights as pos- 
sible; equable temperature throughout the varying seasons is to be main- 
tained by the exclusion of excess of heat at one season, and by the promotion 
and diffusion of heat to warm at another; and perfect facility of intercom- 
munication to the fullest extent that intercommunication may, in each par- 
ticular case, be desirable, between the parts of an interior, whatever may be 
the relative levels of the parts, or at whatever distance they may be from one 
another. 

Next to the general essentials, which are as much so to a Peniten- 
tiary or to an Hospital às to a Palace, are the particular arrangement and 
distribution of each peculiar class of buildings. This does not admit of 
general definition, but to take one and a large class of buildings—dwelling- 
houses,—and their congeners, buildings which include offices for state, as pa- 
laces and other official residenees, and honses which include offices for ser- 
vice, as professional, mercantile, and commercial houses, as well as domiciles :— 
every building of this class may be resolved into three departments—the public 
and the familiar or social,—the private, —and the domestic or economic; all being 
alike severed aud connected by means of halls, vestibules, courts, corridors, 
passages, and staircases, and so that every apartment may be at once secInded 
and accessible, and without destroying the power of secluding or of making 
accessible every other whose use demands one or both of these qualities. 

The economical composition of a building, with reference to tne materials 
to be employed, in drains, foundations, walls, partitions, floors, roofs, ceilings, 
Stairs, doors, windows, chimnies, and all other essential and accessorial de- 
tails, with the details of their construction and combination as to quantity 
and quality of material, and the proportion of cach particular kind, and the 
nature, quality, and extent of work or labour required, or to be employed in 
constructing and combining the materials, is an important part of the study 
of the architect. The basis of this stndy—the arts of construction—1 treat 
of in another course addressed to both arcbitects and engineers, but in the 
practice of the architect the economical composition of materials involves 
the application of the arts of construction with a multiplicity of detail un- 
known in the ordinary practice of the engineer or hydraulic architect. There 
is uot only the formation, constrnction, and fall of drains, but their ramified 
distribution to take off both water and soil drainage, and to make the water 
act upon the soil to scour it away; supplying water, too, sufficient to effect 
tbis from some certain source, trapping them in such manner as to cut off 
and prevent the return of offensive smells, arranging so as to render them 
easily accessible for repairs, and in arranging to avoid running them through 
ihe bases of the superstructions ;—all form essential studies for the architect. 
In like manner with the various kinds of materials in parallel constrnctions, 
and having irregular or unequal tendencies to settle, as brick or stone walls 
and partitions, and partitions of timber,—brick walls and stonestairsset in them; 
—these, and numberless other things in the ordinary practice of the architect, 
call for the exercise of much forethought and consideration in the economical 
composition and combination of materials, where the unpractised observer 
would not discern a necessity for cither, until the effects resulting from the want 
of hoth, and of sound practical knowledge to guide them, are displayed in bulged 
walls, cracked ceilings, rounded floors and doors, sashes and shutters that 
will not shut when opened, nor open when shut, 

The particular arrangement and distribution of buildings according to the 
purposes for which they are respectively required or intended, to adapt every 
kind of building to its special use, demand that the architect be of ready 
apprehension, and that he possess ingenuity in devising. combined with skill 
in constructing; for practice will more frequently require him to make his 
plan to fit the place than supply a place to receive the building as he might 
prefer to plan it, and he will thus be called upon to invent arrangements in 
almost every particular case, to seenre what is required in the manner best 
adapted to the cirenmstances of the case. The uscs of bnildings are, indeed, 
so various, and the requirements of cach particular use so differcnt from those 
of every other, in all the classes of buildings,—every individual building of a 
class requiring or possessing peculiarities in site or other circumstances, and 
thus presenting in every case a new study,—that an architect cannot stereotype 
the drawings and specification of a design for any particular class of building, 
thongh rendered as perfect as the most careful study with the most intimate 
knowledge of his subject can make it. any more than the lawyer can sterco- 
type his brief, or the physician his prescription, unless, indeed, the architect 
be,—what the physician who did so would be called—a guack. Every case 
brings to the lawyer its own cireumstances,—in which he finds it to differ from 
every other, though the name of the process be the same; the physician finds 
every new patient to present something different, though suffering from the 
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same disease ; and the architect finds the data upon which he has to work,— 
be the subject a church ог a college,—a mansion or a cottage,—to diiler for 
every church, college, mansion or cottage. to which his attention may be 
directed. The usual premises are the subject, the site, the kind and the extent 
of accommodation required, and the money to be expended. Instead of this 
last premiss, it would be mnre proper to give the kinds and qualities of ma- 
terials to be adopted, and the quality of work required, as to finish and deco- 
ration, though it is tao frequently expected that these shall be of the more, 
if not tbe mast, expensive, while the outlay is limited, and the architect has, 
not only the task of adapting the subject to the site—frequently no easy task— 
but the further complex Procrustean operation involved in fulfilling the other con- 
ditions, which—it may not be wondered at—architects seldom suecced in doing 
perfectly. In the first place, and independently of site or other circumstances, 
and irrespective of cost, the various subjects present themselves to the archi- 
tect with their varying general characteristics, and, as I have said, the con- 
sideration of these alone will show that the requirements of the classes of 
buildings are neither few nor easy of fulfilment, without perfect possession by 
the architect of all the technical knowledge and skill already indicated, and 
of science to guide and regulate the process; nor, indeed, with all these un- 
less he have acquired habits of observation and possess ingenuity in the ap- 
plication of what he may know and observe, together with facility of inven- 
tion and power of adaptation, even in the arrangement and distribution of 
buildings with reference to their uses only, and without any reference to 
decorative disposition, which last may be said to form almost a separate 
study. 

Taking the various subjects or classes of buildings which form the common 
range of architectural practice, it will be seen how they justify these obser- 
vations. And first as to Cauncues. This important class of buildings de- 
mands an arrangement which will give peculiar prominence to one person— 
the minister—who must be brought within the eye and ear of every individual 
of a congregation, and enable the congregation to unite with the minister in 
publie worship, and that without confusion from imperfect means of com- 
munication; whilst, at the same time, the largest number of persons must 
be brought within the smallest space consistently with the comfortable 
accommodation, in the varying attitudes of sitting, standing, and kneeling. 
of every person provided for; together with freedom and ease of access and 
egress to and from every рагі with the least possible display. In Counts, 
larLs,or CHAMBERS FOR DELIMERATIVE ASSEMBLIES, it is required that 
every individual congregated shall fbe alike visibly and audibly prominent. 
Courts or Law, and for the administration of justice, demand prominence 
to be given to particular persons, as the judge or the magistrate, the accuser 
and the accused or their counsel, the witnesses and the jury, and so that 
each and every oue may see and be seen, hear and be heard by all the rest ; 
whilst a continually changing auditory must be provided for, and in such 
manner that the movements of unoccupied persons may mot disturb or de- 
range the business of the tribunal. Town and Стр lHarrs combine many 
of the requisites of both chambers for deliberative assemblies and courts for 
the administration of justice, on a smaller scale, but their cempound charac- 
ter demands for them, nevertheless, a particular study. THEarnes, as nsually 
understood, for the exhibition of dramatic | erformances, require the perfect 
exposition for both sight and hearing of one part to the occupiers of all the 
rest of their interior, with separation of the occupiers or auditors amongst 
themselves into classes, and some of the classes again into secluded parties, 
giving to all classes separate means of ingress and egress, and at all times 
without disturbance or confusion. Other than dramatic theatres require 
their own particnlar objects to be provided for, and all but theatres for dra- 
matic exhibition and performance require the admission and diffusion of the 
light of day as well as provision for artificial lighting, which latter alone is 
supplied to dramatie theatres, and constitutes them singular in that important 
partienlar.. Ехенлхвев, or Markets without the presence of the commodities 
to бе bought and sold, require accommodation for large concourses, and in 
such manner that people may move about singly or in groups, and thus inter- 
communicate without confusion. Markets, for the erposure and sale and 
purchase of goods. These are real and substantial Exchanges, and they may 
be general or special, and according as the market is devoted to one par- 
ticular purpose,—when the arrangements must be specially adapted to the 
conservation of the particular article, as well as to its exposition for sale,—or 
the market being general, it must possess in different parts the peculiarities 
necessary for different articles ;—whilst, in all, every facility is to be provided 
for freedom and ease of passage to the public in every direction, and all con- 
venience of exposition for sale must be made subservient to facilitate the 
examination and selection of articles by buyers. Barus, though not so 
much called for, indeed, in tbis country, as publie establishments, as they 
may and ought to be, require much skill and tact to arrange and distribute 
them without loss of space, and to effect the separation and seclnsion of one 
part from another, and to provide for the combined publicity and privacy 
which the use of swimming-baths—the best sort of bath—compels and de- 
mands. Н would, however, he endless to rehearse in detail the requirements 
of every particular class of buildings, and the recital of their designations 
will convey a sufficient idea, for my present purpose, of their varieties, and 
of the demand made therefrom upon the architect for ready apprehension of 
the peculiar requirements nf each particular class of buildings, and for intelli- 
gence and ingennity in supplying and producing what may be required. There 
are buildings for riscar and ADMINISTRATIVE purposes in almost endless vari- 
eties :—Publie,—as Custom llouses, Excise Offices, Mints, Stamp Offices, Post 
Offices, Offices and chambers for the departments of State, Treasury adminis- 
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tration, administration of the army aud navy :—combination of public and 
private—as the buildings of the Bank of Englani, and the East 
India and South Sea llowes іп London, ordinary bankilg-houses, 
offices of assurance, aml other companies administering besiness in publie 
and with the рое. CorrEGtare ap Usivensity DerroivGs have cer- 
tain general requirements in commun, but these are few compared with the 
diversities that occur in them according to local, social, and other cirin- 
stances, so that arrangements admirably adaptel in one case зау he толу 
unfitted for, or unsuited in, another, Suppose the boildings of апу college 
at Oxford or Cambridge,—suppoze those of King’s College at the Jatter nni- 
Versity,—to have heen seleeted as models for the buildings of King’s College in 
London ; it will be obvions at a glance, that when the site of the latter is 
determine to be part of that of Somerset Place, the models are of no more 
use in this case than a model of Somerset House, with its deep substructions, 
would be for a Royal Palace upon the high and open platform of Hyde lark. 
The combined sehool and hospital, as at Christ Church in London, must re- 
quire buildings widely ditferent from a proprietary college school, and «o on 
through every variety, from the splendid collegiate buildings at Eton to the 
huinble parish school. Museuws ов Coxsenvatontes for the safe heeping 
and preservation and convenient exposition of various objects, demand peene 
liar treatment in their arrangement and distribution to fulfil the diferent and 
differing conditions,—for exposure and preservation are with n any things 
almost incompatible with опе another. Exuinitrox Rooms and Ga LLERIES, 
whether for works of art or for productions of industry, must be arrauzed to 
suit their peculiar ends, and with direct reference to them. There is room— 
very great room—for improvement in the arrangement of this class of build- 
ings, for too frequently light is admitted in such manner as to throw heavy 
shadows over the objects intended to be displayed, or the ohjeets are rendered 
invisible by the manner in which the light is made to fall npon them, or 
again, the objects being placed behind or under glass, the observer finds а 
reflection of himself or of the skylight frames, or other apparatus by which 
light is a Imitted, instead of the picture, preparation, or specimen, which it 
is his object to see. It may almost be considered waste of time for a young 
architect to occupy himself in studying the arrangement and distribution 
necessary to a Rovan Parc, as it may be quite time enough for such a 
hatter when the occasion shall occur, but such buildings as Royal Palaces 
have been wanted, and the architect has been found wanting. Moreover, 
buildings for combined state and service, partaking of the nature of palaces, 
thongh not royal residences, are not so unfrequently required, so that the 
study of even that class of buildings may not be thrown away. По<рітльз 
for the sick in body, and Asvr.vars for the discased іп mind—Prisoxs for 
the accused, and PExiTEsTIAniEs for the convicted—Barnacks for soldiers 
and ARMorrres and ARSENALS for the preparation and conservation of war- 
Еке stores—Mirrs and Махсвастонке, suited to the thousand arts of 
industry —Stonrnovses for receiving and laying up the raw material, and 
Wanrnorsrs for the reception of the manufactured zoods—Sirops and 
SALE-ROOMS for the display and distribution of the various articles in а con- 
dit™n for nse—all have their peculiarities and every peculiarity in each раг- 
ticular ease is to be learnt and applied, so that the brewer may find that the 
architect can improve проп the arrangements he hai deemed perfect in his brew- 
try, arid the surgeon confess that the operating theatre of his hospital is better 
adapted to its purposethan he bad imagined possible. The largest class of build- 
ings yet remains, and it will be found that great as the variety of requirement is 
in buildings distinguished as public, it is even greater in the class of DWELLING 
HOUSES; for although every house may he resolved into the three depart- 
nents Which the uses anil habits vf social life require,—every honse having 
Из sitting room, its sleeping room, and its coohing room,—the uobleman's 
mansion must have these multiplied and extended, with accessories to include 
all that ап wants and wishes can demand, whilst the sl.opkeeper is 
content to expose his goods for sale in the hest parts of his house, and to 
Черо, eat, and sleep where his business may leave him room, and the la- 
bourer in Ws turn is but too glad to tind his cottage so arranged by the 


lwelling-honses may be included the study of buildings which often become 
сеззогіғч to the dwelling-house, as stables to the mansion, and agricnitural 
ug» to the farm-housc, though, indeed, both have their peculiarities, 
il require much observation and careful consideration to adapt properly to 
their user, Inns, hotels, elub-houses, public libraries, and buildings for the 
ot socictiex or institutions for tlie promotion or acquisition of knowledze, 
their musenios, their theatres or lecture тоот», and their reading 
mis, possess a mixed public and private character, und must he treated 
и 1. 
invlade, in the course of study for the architert—to mal.e the course of 
tecture complete =the particular design, arrangement and distribution 
ores of hydraulic architecture ; for the separation of this ints nvother 
10f practice, induced in great measure by a cause to which | shall 
has left te architect ignorant of mach that he ought to know, whilst 
Qacar has not learnt what arelitecture іп Иа cop plete forts would 
him. There ia, inleed, one clase of works in Particular, usually under- 
hy the enginerr, susceptible of being greatly improved and great's 
ed, hut 1t is through an alteration in tlie stereuty ped arrant? tt 
lung usage Was sanctioned, and the eMginver-arclstect je not architest 
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enough to discover the fitness of the innovation, and а “иесі! һауе heep 
such slaves to a stercotyped. syste woof archite-taral deposti*n that tliev 
would not venture upon, if they had Giscovere l it. 1 allude to гие of 
masonry, of which the design шау, 1 believe, be greatly improved, whi% the 
созі of constriction is materially diiainishel. 

The firmness and commodity of baildings being provided for. the derc- 
rative disposition, or the condition that sir He ary Wotton distingars]es 1s 
the term delight, is tu he considered ; not tat the consideration to this enl 
is to he deferred or postponed. for if i: be not Present to the mind of the 
architect in designing for tirmaess and commodity —if every arrangement foi 
strength and convenience be not harm miowsly deposed ап! fttingly pro- 
portioned—4eligh? will never be found in his work, though it beshedged in 
with columns, or fretted with Pinnacles, Tt matters not wliat the style may 
be; whether the leading lines have an horizo' tal or а vertical teudener, 
the elements of beauty are the same. Ап Ley ptian ohelish, a Grecian 
temple, a Roman aqueduct, a Gothic castle, and n pointed cathedral, all 
speak to the same etlect in their diferent languages in this respect. 

In referring to the varions recognised forms, modes, aud styles of desiga, 
І am necessarily called to a re-consideration of the views and opinions to 
which I have been publicly committed for more than ten years past, and 
this the more especially, as they difered from the commonly received. doc- 
trincs as to authority and example іп these matters; an] as I have, as 1 
believe, by means of the publication to whieh I allude, intuenced the opiniuns 
of many of my juniors in the profession, whilst the appointment which Т have 
the honour to hold in this college renders it probable that the etfeet of my 
opinions will have vet a still further influence upon those who шау be and 
become students of architecture here, I have met the accustomed fate of 
innovators, having been misrepresented by garbled extracts from what I bave 
said, in one quarter,—and my suggestions and illustrations have heen adopted, 
exemplified, and put forth as his own, by another writer, who intimates in 
the same volume, that 1 shall retract шу opioions when 1 have crown oll 
enough to know better, The name that I was the first to suggest for the 
beautiful style of architecture of whieh we may be proud to possess the 
finest exemplars and the best school in practice, has been Adopted and 
employed by many, but never, as far as шу observation has reached, with the 
slightest acknowledgment of the source from which they derived it. 

1 can perecive, in what T wrote between ten and twelve years ago, шапу 
remarks that more practical knowledge, derived from longer experience, and a 
more matured judgment, the gift of added years, would enable me ta improve 
in revising; but I do not find anything to retract in the opinions | expressed, 
or in the advice 1 offere?. 1 make this statement after having again loohc й 
carefully through the writings of Vitruvius, in the English version of one of 
his best-qualified tzauslators that 1 might not have to guess, with one of lus 
most ardent admirers and devotees, at his Greek as at his Latin, and th reby 
come to a worse conclusion. 1 tind now, as 1 found before, much fabulous 
narrative, many unintelligible or inapplicable descriptions and directions, 
some truisins проп the art of building, some curious antajuarian renunis- 
cences, and some excellent remarks upon professional conduct and pracuet ; 
and 1 continue, therenpon, to bold the opinien that 1 formed before 1 Wes 
twenty-five years of age, and published before I was thirty, and now repeat t^ 
you, that “a stndent would acquire as correct a knowledge of history and of 
geocraphy from the ‘Seven Champions cf Christendom’ and * Gullivcr's 
Travels,’ us of architecture from the existing writings of Vitruvius," 

My own treatise upon architecture will he my text-book iu treating of the 
various modes and styles of design, and of their application in practice ; but 
I shall prefer ta illustrate my observations by reference to works in executiu 1 
to any other mode, believing that I mny thereby induce a habit of oliservation 
in the student, which will be of much greater value to him in the formatos 
of his mind and iu directing its application, than cau ever be obtained by the 
in-door study of drawings and models. or by the attempt to originate and 
design before the mind i» formed and before the Judgment can һе maturel. 

The varions forms, modes, nnd styles of design usally recognized m arë- 
tecture are gencrally councd by the student in drawings, and learnt. by rote 
iu cupying; and the details thns acquired nre often applied iu practice, wit - 
ош a thought vr an idea on the part of the practitioner that architecture 
consists in anything more Шап а repetition of those ecrtain forms, disp sed 
according to certain fixed rules. Та truth, however, cach particular. style 
may he considered as a distinct and peculiar language ; and, l.ke a language, 
before a man can compose in it, he must not only learn to read aud to «реді 
it, bnt to think in it; and more than that, his mind must be folly imite 
with the genius and spirit of the language, before his compositions in it ear 
be reudered deserving of admiration, even when the power ot onzinal thought 
i» present, It is not all men that can speak and write, who can speak ап” 
write wel! even in their mother tougue; they are few who enu compose with 
ease and elegance іп another than their native language; but where as the 
man to lie found, competent to compose and ta express іште with prop nt 
in cach language of all the languages that possess a literature? And е » 
the architeet who can use with truth and free lom all the varios Styles t 
architecture 2 Rather learn t» use ойе stylo v ell thie 4 any styles. hwy, 
or your Greek will be Ike the nohsense veres of В оў, wed — 
Vr glisb or Pointed componens like the Legivh of modern novelsts, МЕ? 
with seraph from all the lanzuages sokin nndir tbe sun, and alle nens 
to the mere Lnghlisli reader, ae to the JOO and tastetul a*inirer o£ al 
literate language, when nee) with propriety, with proper Kauwiellg® e$ пг 
power, and with ІР ан power to wo] thee, 

Vr what Llave alreacs ale, it wot te d, par ach Out; hai that 
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the qualifications of an architect are neither few uor trivial; and that when | 
acquired, they place him as much beyond the mere artist, as the artist is 
beyond the artisan, Architecture and architects suffer together, from their 
association in the public mind with the imitative arts, and with mere artists: 
—the practice of architecture is thought to consist in making drawings, and 
the architect to he at best but a drawer of plans! lence the responsible 
duties that devolve upon the architect are quite lost sight of; the careful 
study required to fnltil the conditions necessary to building well—the labour 
of pre-arranging and specifying everything for useful service, and as to labour 
and materials, their proportion, composition, and combination, in detail, so 
that the cost of execution may be minutely estimated heforehand—the 
anxians care in supervising, that the work be properly executed, preparing 
and supplying in the meanwhile perfect delineations of the constructions and 
decorations in detail, and the eventual investigation of accounts ;—ali ihese 
things are unknown, overlooked, or unheedcd, and the architect is considered 
as ап overpaid artist—artists being linked in the same category with 
players, tiddlers, and dancers ! 

But why, it may be asked, is this so? Why are ineu who must have 
extensive scientific and artistic qualifications—who must, moreover, be good 
men of business, when they are properly qualified to practise as architects— 
and who must, withal, be in a certain condition of life, to be trnsted with 
directing the expenditure of large sums of money—why is it that this class 
of men is so lightly esteemed? 1 have already said, that it is in a great 
measure because architects lave sunk into mere artists: as such they are 
considered, and they submit thereupon to be treated in a manner that would 
he resented as insnlting by any well-regulated profession. Ат architectural 
design is looked upou as an artist's sketch —а work of nought,—and every 
man, how ignorant soever, deeras himself competent to judge of its merits; 
and the unworthy practice of architects is to submit to have their productions 
so considered and so adjudged. Consequently architecture, as at present 
practised, is not a profession for a gentlemau; but it is in the hands of 
architects themselves to amend the practice, and if every young man entering 
the profession wonld determine for himself that it should be amended in his 
case—as it has for a long time been in mine—a very few years would suffice 
to render the profession of architecture as honourable as it is useful. 

I shall have been understood to refer to the existing practice of making 
designs, by what is iermed competition, Now competition, properly con- 
ducted, is the sure way to obtain excellence; but there are many conditions to 
the proper conduct of a competition, There must be perfect explicitness in the 
terms,—careful investigation to determine that the terms are complied with, — 
perfect competence in the judges to select, —and perfect honour in making the 
selection. But to be what they ought to be, the terms of a competition 
should go to the extremest degree of minuteness, and amount to an unap- 
plied specification ; every design should be accompanied by a specification of 
ihe terms applied hy the author to his particular design; and every design, 
with its specification, should be tried by competent and trustworthy investi- 
gators, upon the specified terms. Such of the desigas presented in a eom- 
petition as should pass such au examination might be then examined as to 
their fulfilment of the conditions in building well, and with special reference 
to the existing case, and the selection made accordingly. 

But where are the parties requiring designs for works of architecture who 
will incur the expense, and take the trouble to propose terms as they ought 
to be proposed, while architects will speculate upon the chances of interest, 
or upon the effect of a clap-trap drawing ot model? where the architect who 
would take pains to act up to the terms—if the conditions were as I have 
supposed—for a mere lottery-like chance of being either re-imbursed bis 
expenses, or paid for his labours? and where the tribunal to which desigus 
for works of architecture could be submitted, with the remotest probability 
of their being examined, understood, and appreciated, in such a manner as to 
insure the selection of the best design? Such a tribunal is not to be found, 
and such an one cannot exist under the present system; and all the schemes 
hitherto propounded, as far as my knowledge goes—and I have not been a 
blind observer—ate utterly inadequate to auswer the true end of competition 
—the production of excellence, 

Some would form a jury of architects, to investigate the merits of designs 
submitted in competitions; but the favourite project is to exhibit competition 
designs, that the public may judge of their merits. Exhibit Greek odes, and 
hicroglyphie inscriptions, and ask the publie to judge of the merits of the 
one, and to give translations of the other! for there are as many of the 
publie as competent to either of these things, as to judge of the comparative 
merits of a series of different architectural designs for the same thing:—l 
mean, of course, with reference to all and everything that a design should 
include, It seems strange, too, upon reflectiou, to find that in every propo- 
sition it is the architects who are to bear the expense of any proposed 
investigation! But who are the parties to be benefited by a competition ? 
Surely, not the architects! Only one сал lave the commission contended for, 
and the most likely man, if there were to be no competition, is the most. certain 
when there is one; neither is the amount of business for the profession, nor 
the remuneration of the snecessful competitor increased, by the establish- 
ment of a general concurrence. How then is it to be managed, that the 
public shall have the advantage of competition to obtain pre-eminent designs, 
whilst architects may not he degraded by submission to insult and injury ? 
Simply thus ; that architects should do as,—or rather. should not do otler- 
wise than,—lawyers and physicians do. What barrister takes a brief, or what 
physician visits à patient, without an honorarium ? Who ever saw an adver- 
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tisement from a town council or a corporation committee, addressed “ To 
Barristers,” asking an opinion upon a legal case in which they might happen 
to be interested, intimating that a copy of the case would be supplied to 
competitors by the town-clerk, on payment of a guinea, and that the party 
whose opinion the aldermen or the committee-men might think the best 
should lave a premium of ten guineas, and perhaps be employed to con- 
duct the case? Or who ever heard of a sick man sending for half a dozen 
physicians, with an offer of a guinea to that one of them whose advice he—the 
patieat—might think the best? And why should it be otherwise with archi- 
tects than with barristers and physicians ?—The only way to establish aad 
maintain “ respectability and uniformity of practice" in nugoverned profess- 
ions is, (by mutual conseut, which a minority in standing and reputation 
must yield, if a majority require it.) to hold no brief,—to give no advice,—to 
furnish no design,—without a competent fee. It is the parties seeking designs, 
and who desire to derive advantage from the application of many minds to 
the same subject, that are to be benefited ; and they who seek a benett must 
be content to pay for it. Moreover, it can never happen, but that in several 
designs for the same thing there will be some points or parts in some or 
other of the designs, than that which may he generally the best, better than 
the same parts in the best design. When all are paid for, all may be used; 
and the best design in a concurrence may he greatly improved by the іпеог- 
poration of the excellencies of the others. 

Had the conrse I recomend been pursued in the case of the Houses of 
Parliament Designs, the eminent architect who was most deservedly success- 
ful in that competition must have heen included in any number called upon, 
however limited, because of his already attained eminence, and the country 
would thus have had the advantage of such improvemeats in the preferred 
design as the other concurring designs might have suggested; and this with- 
out submitting the architect himself to the insults he received in being 
charged with pirating un-premiated designs. Reference to this calls to my 
recollection an instance in conuexion with it of the disadvantages architects 
suffer, from the habit the public, and with the public the public authorities, 
have acquired of considering architects as mere artists. The architect of the 
palace of the Legislature was put into leading-strings during the formation 
of the foundations of bis work ; and the construction of the river-wall, which 
forms the effective basement of its main front, was taken entirely out of his 
hands! 

Again, it is essential to the proper understanding of an elaborate design in 
architecture, that the architect should explain his intentions, with the draw- 
ings before them, to the parties who may have the selection. This being 
done by the four, six or eight architects who may have been called upon, — 
for where fees are to he paid to all concurring, there would be no advertise- 
ment, such as I have often seen, giving permission to, rather than inviting a 
concurrence of, “ masons, builders, surveyors, and architects /’—unpractised 
persons would be able to determine, without great risk of error, проп the 
design best adapted for what they may want. Favour may determine the 
selection, certainly, but that is the case now, and to a much greater extent 
thau could be when the more intelligent man was seen in connexion with the 
better design; and besides this, the uncommissioned competitors would, 
according to my proposition, be paid fnr their trouble, and would receive no 
substantive injury by the wrong the parties might thus do themselves, or 
those for whom they act, in selecting by favour rather than by merit. 

The general competition system has been defended upon the plea that it 
gives young men opportunities, or chances rather, of obtaining employment 
that they could not otherwise hope for; but I believe that the moral injury done 
by the system to young men, in leading them to bow and cringe in seekiog 
favonr, aod from the unworthy too, and the expenses they may be drawn 
into, are evils but poorly compensated by the advantages, such as they are. 
Young men have been rnined for life һу success in а general competition ; 
some have been cheated out of the prizes they were declared to have won ; 
and many have been driven to despair by failure, who might in duc time have 
succeeded in obtaining business, had they worked duly, and had they not been 
tempted out of the beaten path of industry by these ignes fatui, Another 
plea is, that competition designs give architects employment for their pupils. 
This must, of course, be in the absence of practice; and 1 introduce this sub- 
ject here, to take from it the opportunity it affords, of warning students 
against offices where the usual occupation of pupils is in making speculation 
designs. You may do such things, if they ought to be done, without paying 
high premiums for the privilege of doiug them in an architect's office. 

To make the profession of architecture worthy of a gentleman, you must 
determine, each man for himself, that it shall be so; and to this effect 
decline to render professional services in any form, without that species of 
acknowledgment which it is essential you should obtain, to secure respect 
for either your services or yourselves. 


The Artesian Well at Grenelle —A new tube is now making for the well of 
Grenelle in iron, of such a thickness that it will bear the pressure of 50 to 60 
atmospheres. Experiments have been tried on two tubes placed one within 
the other, as the tubes were in the bore of the well, to ascertain what degree 
of pressure would be necessary to force them in; but though the hydraulic 
ram was employed, it required a pressure of from 12 to 15 atmospheres to 
produce any eflect on the tubes, The water still flows as copiously as ever, 
moderately warm. and alternately limpid and black as the sewers ol Paris.— 
Galignani's Messenger. 


MR. VIGNOLYS* LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE. 


(Continued from page 60.) 


Lrcrems VII. Jan. 5. 1842.—The Professor commenced hy stating that he 
had thea reached the third diy sion of the first course, aod his present lecture 
Would le upon retaining walls. The meaning of the (ес! nical terms of '* re- 
taining” and * sustaining” walls was—when a wall was used either to support 
water or varth artificially pnt together; but when it was used to supp rt 
natural earth. it was often called a '*breast-work." As the term “batr” 
would cften be made use of in that and the following lecture, he proceeded 
to expl in that the batir was the base of a triangle, formed by the slope of 
the wall and perpendiculars of the other two sides—thus a batiring wall 
was a sloping wall. The introduction of retaining walls was very ancient ; 
in Italy there were several of great antiquity, formed of conerete, rubble, 
&c., an] even some parts of the great wall of China were built in that way. 
Retain i£ walls were generally introduced at the ends of bridges, to connect 
the alurments ct the Lridge with the natural ground ; but in these cases they 
were ca led “ wing walls." In fi rming roads retaining walls were sometimes 
carried along the sides of the valleys—the road itself having to be cut at 
times along the sides of hil!s so preeipitous, that half was embankment and 
half cutting. In the celebrated road formed by Napoleon across the Alps, 
there were many instances of work of this kind, and good lessons e uld be 
learnt from the failures which had taken place, the reasons for which were 
generally very apparent. In Telford's grand road through Wales, there were 
many instances of retaining walls, and one in particular, where the road had 
to pass along the side of a hill which was nearly perpendicular. Тһе great 
cutting from Camden-town to Euston-square was another instance, but, from 
certain canses, which he very ably explained, the walls were giving way in 
many places, 11е then proceeded to lay down. by numerous diagrams, seven 
forms o? retaining walls made use of, and pointed out, by mathematical for- 

mola ani practical experiments that had Leen made, and which the diagrams 
expla ned, the Lest forms for use. In No. 1 the batir was represented as being 
equal on each side of the wall ; tn No. 2 the batir was on the side next the 
earth to be supported ; No. 3 was a parallel batiring wall; in No. 4 the 
batir was next the carth, but at the bottom of the wall, No. 5, the batir was 

on the outside, at the top; No. б was a parallel and perpendicular wall, with 

no batir on either side; and No. 7 had thebatir at the outer side of the wall, 
and next the earth the slope wus eut. in steps; these seven diagrams showed 

the common forms of retaining walls. The grand points to be considered 
were—Ist, the value of the pressure that the earth exercised against retain- 

ing walls; and, 2od, the description and dimension cf the wall necessary to 
offer sufficient resistance to that pressure. It was found that if you take 
away the wall, the carth will for a short space of time retain its position, but, 

| after exy osure, it will Legin with erumbling at the edges, and ultimately gain 
a slope so as to he at tlie angle. which is called the “ angle of repose." This 
requires. in building retaining walls, that the angle of repose of the deserip- 
tion of earth to be supported should Le ascertained; this done, the pressure 
to Le resisted might be caleulated, and the dimensions of the wa! be decided 
шеп accordingly. Of all the descriptions of retaining walls, No. 3 was the 
one which offered the most support with the least quantity of material, and 
Which had, by experiments made at Dublin, under the direction of Sir J, 
deris ne and the Board of Publie Works of Ireland, been fully proved, The 
го вог then explained the nature of the several experiments, and the effects 
upon the walls, exemplifying them by very instruetive diagrams. The atten- 
tion of the students was next called to the curvilinear batir, and several very 
interesting eases Were addnced of failure in that plan, from various caus 5, 
but principally from water. Пе then nlluled to two or three failures of his 
own, and fully explained to the students the causes of them, and the means 
he shoul } have adopted in the first instance for their prevention. The occa- 
sional svpporting of walls was judicious in various instances ; suppose there 
was л case, that, while the earth was іп an unsettled state, the pressure 
against the wall was double what it would be when it had settled ; in such a 
case ho would reccmmend supporting walls until the settlement took place— 
Nat to go to double the expense fora temporary purpose. !le then mentioned 
a very remarkable instance of an abutment, which was practically a retain- 
ng wall, giving мау. Пе hal to make an arch of twenty feet span for a river, 
through an einbankment eighty feet high; the foundation was roch, but a 
sudden lurch іші place in the body of the embankment, and the earth forced 
its way through very many feet of sand backing, drove the abutment or re- 
taining wall clean of] the rock, and moved the whole twelve or thirteen feet, 
Several good rules were then laid down to caleulate the deciiption of wa'l te 
Le used, and method of gning a temporary support until the enr h зейіні; 
and the learned lecturer, in conelusion, stated that his next lecture would be 
gen on Wormwood Serubbs. where there were some most remarkable 
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instances of failures in retainire walls, the rewsen of whech he ei 
explain on the spot th n by diagrams. 


H renr 


ТНГ ATMCSINPRIC RAILWAY. 


Lretere ҮНІ. Jin. 10, 1812. — 5 beng intended as a | raetiea] i lis- 
tration of some interesting and iape мап! poiots, the lecture was delivered n 
the works of the railways situnted at, ur near. Wormwood Serubbs, in place 
of being given, as usual. in the lecture room of University Colleke. 

The first paint to which Mr, Vignoles dirceted the attention of the ciass 
was to the atmospheric глИмау, or rather, a pertion of railway laid down on 
that principle for experimental рагр ses, upon the line Lelenging t the 
West London Railway Company. The length of this experimental | ne 1s 
halt a mile, and, according to the Professor's statement, it fully answered 
the рпгрове; and he, at some length ard with great ingenuity, expla ned 
the prineiples of the system. Тһе iron tule first attracted attention ; it is 
nine inches in diameter, with a grooved slit along the upyer surface, which ts 
closed by means of a valve of leather, strengthened Ly plates of iren. tlat on 
the outside, and forming the segment of a circle on the inside, so as to com- 
plete the diameter of the tube when it is shut; at the edge of the valve ia а 
composition of bces'-wax and tallow, which renders the tube air tight. Nest 
was examined the carriage, to which was attached a piston, fitting into the 
tube, and a very ingenious contrivance was shown. by which the valve was 
first opened, and afterwards closed down, immediately after the piston had 
passed, however great the velocity of the carriage. The impossibility of piro- 
curing a perfect vacuum had Jong Leen assigned as the great objection tc 
this principle of ү roducing locomotion ; but Professor Vignoles showel that à 
good working half vaenum was. by the simple contrivance he had expla ned, 
quite attainable, and sufficient for practical purposes. The engine and air- 
pump меге next severally examined and exp'ained. and the leeturer then gave 
some very interesting explanations of matters connected with the present 
experimental railway ; he stated that the air from the half mile of tube c uld 
be extracted in about one minute, while it моо take nearly cight minutes 
for the leakage of the valve and air-tube to admit the air to fill the tube. In 
consequence of the imperfections in the present line, which had Leen merely 
laid down for experiment, the leakage was very much more consid rable than 
when a perfect line should be formed for service ; and the formation uf a rail- 
way on the atmospheric principle would not esceel, perhaps. one-thinl of 
the cost of many of the great lines hitherto contracted for, as it would do 
away with much of the cutting and embankment, the slips of which hal 
recently been so troublesome and dangerous, Ly the trains being able. en 
this method, to ascend consilerable acclivities. The present experimental 
line had a rise of about one foot in 110, and he ha! gonealong at the rave cf 
forty-five miles an hour, notwithst nding the imperfections cf the machinery 
and the wretched state of the line, Пе pointed out that it would be practical y 
impossible for a locomotive to travel upon such a line, asit would be off th« 
rails immediately, in cunsequence of their being so nneven and loose ; yet he 
had travelled at the rate he before mentioned, with perfect ease anil siti ty. 
and. furthermore, the extreme simplicity of the machinery rendered it very 
unlikely to get out of order. A few weeks back the line was required sid lenly 
for some experiment, and, although the tube was ha'f full of ice, in less than 
half an hour everything was in readiness. and the tria] was very satisfactory. 
The power obtained by the present small tube is 500 lb., with an atm ispher e 
pressure of about 8 Ib. per inch only. The engine employed to work the air- 
pump is sixteen or eighteen horse-power, andl the economy of stationary 
over locomotive power was admitted by every Ludy. Пе concluded his 
remarks upon this interesting. and what promises to be most useful appl ei- 
tion of the power of atmospherie pressure, by detailing, at some length, the 
minutim of the saving that would Le efYeeted by its general adoptión, anl 
stating that two miles were to be laid down upon the Dublin and К дзем о 
Railway, to try the experiment upon a larger scale, with a tube fifteen inches 
in diameter, and more perfect apparatus. The Professor then, as the party 
walked aleng the line, pointed out to the class various slips that had taken 
place, some of which were slight and o'liers extensive ; one part in partieslar, 
situated between. the Great Western and London and Birmingham Кай says 
(which are here within a quarter of a mile of each other), attracted general 
attention, the whole, for nearly 100 yards, being a perfeet chaos А remarh- 
able instance of n failure of a retaining wall here presented nisel. it, having 
for abant forty-five yards. Leen actually pushed forward off the бойоо, 
to a distance of cight or ten feet, the wall still standing. which appeared to 
Le about four feet thick, strongly built of brich and cencrete, and зой 
ened with bands of Iron and wood. The causes of this destruct n. were 
explained by Mr. Vignoles as nrising from the lodgment of water. which, 
having no outlet, had settled the earth aginst the bach of the reta ning wall. 
turning the clay into mud, and, Ly the grent a Iditienal welght, год it 
into the position in which it now appears. If Che water had been eut of) in 
time this would not have happened, and that water was the occasion ої thie 
accident seemed very apparent, The lecturer then p inted out the tmaneret 
supporting retaining wads, several portiensofthe London and Birmingham and 


Great Western Railways were then examined, and much valuable information 
was given on the various contrivanees made use of by these companies, and 
he concluded by appointing the class to meet on the Croydon and Brighton 
Railways the next morning, to proceed to the great slip near New Cross. 


*4HE SLIP" ON THE CROYDON RAILWAY. 


Lecrere IN. Jan. 11, 1842.—According to appointment, this Lecture was 
delivered at the great slip near New Cross, on the Croydon and Bnghton 
Railways. The motive of this visit was to explain to the class the reason of, 
and to point out the means which might have been taken to hase prevented, 
the great slip which ocenrred there recently. On leaving the train, the Pro- 
fessor led the way to the spot, which is situated about half a mile from New 
Cross. The length of the slip is very considerable. the depth of the cutting 
very great. and the mass of earth that has slipped down from the top of the 
bank is of an imposing appearance. The appearance of the slip is as usual— 
perpendicular at the top for some depth, and then bulging out near the 
centre; a great number of labourers are employed in shifting the immense 
quantity of earth to Le removed, in consequence of the slip, which is estimated 
at many thousands of yards. Іп the meantime, a convenient covered walk 
has been made for the passengers to pass from one train to anether. On 
both sides of this cutting. far some distance along the line, slips have taken 
place. Lut on the left-hand side going from London, they are of but little 
importance. compared with the one that was to Le particularly inspected by 
the class. The scil consists of the plastic clay. with numerous strata of sand 
and gravel, the clay itself being very Linding. but being, from the recurrence 
of these strata of sand and gravel, very liable to the infiltration of water; 
and, consequently, to slip, when the np-drainage is not particularly attended 
19, and the mest constant attention paid to every symptom of a slip being 
about to take place. The Professor then pointed out what he considered to 
have been the occasion of all the mischief. Nearly all along the slip the 
earth had given way at the side of a top drain, parallel with the railway. and 
in some places it was so apparent, that the declivity looked as if made pur- 
posely ; this had invariably occurred where there were cross drains from the 
neighbouring ground (which is considerably elevated), leading into the main 
dram along the top of the cutting. and which. not being puddled, or made 
watertight, had allowed the water gradually, and during many months, to 
insinuate itself into the veins ın the clay, and had at length forced the mass 
out as it appeared. He then stated. as his firm opinion, that the slip ought 
never to have taken place: the earth having stood for three years, was a 
sufficient proof that the slope was correctly laid out: and, finally. it could 
only have been by subsequent natural causes that the accident occurred, 
while, if the precaution of preventing the drainage from the upper fields 
getting into the body af the slope had been attended to in time, it might 
have prevented the shp, and it was obvious that the great evil—water—had 
been gradually insinuating itself into the bank a long time befare. In another 
part of the cutting, he pointed out a place where a slip was expected to take 
place in the slope; but he disapproved of what had been done hy way of pre- 
caution, and explained that any operation of making cuts or vertica] holes in 
the slopes, which would admit water, ought to be avoided by all means in the 
engineer’s power, instead of being encouraged. The apertures should be 
driven in horizontally, and brushwood drains introduced. or a kind of hurdle 
or fascines, which would act as a drain. and be extremely efficacious ; on this 
principle he strongly objected to the cutting of slight surface drains on the 
slopes, as he thought them worse than useless, being more likely to admit the 
water than to drain it ой, Не alluded to a curious circumstance which had 
occurred a little higher up the line, where the railroad was made in what used 
to be the bed of the canal. It appeared that there was a spring, and the 
water, instead of finding its way out of the slopes, actually raised up the 
rails. Several other points af interest were then examined. 

Іжетевк X.— Wednesday. the 19th Jan, Professor Vignoles delivered his 
tenth lecture “Оп Civil Engineering." on the West London Railway, at 
Wormwood Sernbbs. This was rather a praetical illustration, by way of experi- 
ment, than а leeture—it being a practical exemplification of the working of the 
system of locomotion by means of atmospheric pressure, effected by the peculiar 
valve invented by Messrs. Clegg and Samuda. In addition to the ordinary 
class, which was fully attended. there was a large assemblage of scientific 
men, including several of the engineers of the Belgian railways, and officers 
of the corps of Royal Engineers ; Mr. James Pim, and many of the principal 
proprietors of the Dublin and Kingstown Railway ; Col. Jones, Col. Alderson, 
Major Matson, Mr. Woodhouse, Capt. W. Moorsom, and several other 
engineers. ; 

SECOND COURSE. 


On Wednesday, the 9th Feb., Professor Vignoles delivered his Introductory 
Lecture to the second course of lectures. Не stated that, having in his first 
course of lectures touched upan several of what he might call the cardinal 
points of civil engineering. lie was then about to enter the second course, for 
which (according to previously concerted arrangements) one only of the nu- 
merous branches of this profession had been selected as the theme, with a 
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view of entering considerably into its details, rather than to discuss in a more 
general manner a yariety of subjects, which, though perhaps equally import- 
ant, equally interesting and useful, and equally necessary for the student, 
could not be thoroughly investigated in the course of a single session. In 
this introductory lecture he would, however, touch concisely on the wide 
topic of the internal communications of civilized countries, as falling within 
the scope of the theories anl practice of а civil engineer, treating them here 
as on a general theme ; but the subsequent discourses to the class would con- 
sist of the details of that more modern branch of internal communication, of 
so much interest in the present day—the Railway system. 1t had been well 
and truly remarked by an enlightened observer, that the great characteristic 
feature of the present age was the appreciation of the value of time. Іп an 
eloquent introduction to a pamphlet on one branch of internal communica- 
tion, the author expressed himself in terms which he was tempted to quote, 
as an appropriate prehminary to his own remarks :—" In that career of im- 
provement which has distinguished the last thirty years bevond, perhaps, 
any previous history of the world, and in which the sum of the vast amelio- 
rations eflected. in all that relates to the condition of man. is not less striking 
than the rapidity with which their details have followed upen esch other ; 
one important lesson seems to have been in an especial degree impressed upon 
those engaged in the pursuits of industry, and wpon the commercial and ma- 
nufaeturing classes in particular—they have been effectually taught to appre- 
ciate the value of time, and to apply to its use a degree of rigid and judicious 
economy, of which the past affords по example; a lesson which is daily 
illustrated by the vast expenditure, in this country, upon works affording 
facilities in accelerating intercourse, since it is universally felt that distances 
are virtually shortened in the precise ratio in which the time occupied in 
travelling them is abridged.” ‘And it is the practical application of this 
axiom, which it is almost peculiarly the lot of the civil engineer to be called 
an by the statesman and the capitalist to realise. 1n looking back through 
the vista of centuries, and endeavouring to pierce the mist of tradition, we 
are led to conclude that the formation of roads must have been amongst the 
earliest rudiments of civilization ; but until science, or. at least, until system, 
was applied to their construction, it is evident (from the traces of the simple 
paths of comparatively modern times, and of no remote countries) that the 
merest tracks sufficed to satisfy our ancestors, who had not yet learned the 
‘value of timo." Little more was then required than a path upon naturally 
firm earth—all marshy grounds were avoided—the fords of the rivers were 
alone resorted to—and the irregularities of surface, or inclination of the road, 
or its circuitous course, were of little consequence to the pedestrian, or even 
to the mounted traveller, when man had learned to subdue the horse to his 
wants and wishes. The path generally traced from one distant wig-wam to 
another became the track from village to village, and at length served as the 
road from town to town, or even to the capital. The line once traced out, 
indolence and habit seem to have prevented any great exertion to improve or 
repair. beyond what was indispensably necessary, even after the invention of 
wheeled carriages: and the system of following the ancient course of roads 
seems to have been pertinaciously adhered to in all countries until the 
advance of civilizition, and the wants of the community, produced improve- 
ment, and gave rise to the calling of the road-maker, and ultimately to the 
profession ef the engineer. The first exercise of his art—for it did not reach 
the dignity of a science until within very modern times—was, probably, in 
the formation of raised roads, or causeways. to strong holds, dwellings, or 
cities. accidentally or artificially made liable to inundations ; and of this kind 
were the approaches to the passage of the River of Babylon. which the fables 
of antiquity magnified into a bridge, as long, and consisting of as many 
arches, as that in the celebrated vision of the Arabian sage. The first step 
towards internal communications being roads, it may be well defined as the 
first step in true civilization, and the Abbé Reynal has justly remarked— 
+ Let us travel over all the countries of the earth. and wherever we shall find 
no facility of trading from a city to a town, and from a village tu a hamlet, 
we may pronounce the people to be barbarians, and we shall only be deceived 
respecting the degree of barbarism.” 

By this test we should probably be induced to judge of the Chinese, if their 
water communications did not, to a ceriain extent, supply the abse'ute want 
of anything like a road capable of passing a loaded wheeled carriage, even at 
the gatesof Pekin. Of all the people in the world, perhaps the Romans took 
the most pains in forming their roads, and vast was the labour and expense 
bestowed to make them spacious, firm, solid, and smooth—roads. in fact, 
from two to even ien or twelve feet thick, formed of what we call in these 
days “concrete ;” but, as regards the system of laying out, in the modern 
cugineering sense, they de not appear to have had the slightest idea, Straight- 
ness of direction seems to have been their only character, and. with a lofty 
disdain of the eflects of gravity, their grand military routes, excepting near 
Rome itself. were carried direct over hill and dale. Thirty roids, of an 
ageregate length of 50,000 miles, radiated from their magnificent capital. in 
Italy, to the furthest extremity of their almost boundless empire ; they only 
served as internal communications, for keeping down, by their legions, the 
rebellious spirits of the Briton, the Hun, the Greek, or the Persian, who had, 
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in succession, bowed to tlie Ruman yuke—yvet. as monuments of the highest 
degree of art and eivilization of those ages, must they be adinired by all, and 
may be usefully studied by the enginecr of the present day—few of whose 
eunstructions, even the gigantic railway, will probably endure as some of the 
Roman roads have donc—such as the Appian Way, for instance—through 
the long period of nearly 2.000 years. The number and extent of these ruads, 
made by the first conquerors of Albion, through this island, have only been 
ascertained and appreciate | since the publication of the magnificent maps of 
the Ordnance Survey by the corps of Royal Engineers, by those who have 
studied their beautiful and surprising accuracy, and their minute topogra- 
phical details, which enable a curious inquirer to trace, by their remarkable 
straightness of course, these ancient routes, through woods and remote dis- 
triets, and over wide ranges ot hills, where their origin, even in tradition, is 
now forgotten, and where the long lane, grassed over and forsaken, from its 
steepness or seclusion, accurately laid down, in its true eourse, by the science 
of the present day, marks, at intervals, over whole enunties, the former line 
of the stately march of the Roman soldier. But it remains to this day an 
unsolved problem in engincering, tu discover by what means these roads were 
laid out in such perfect truth of. direction, through the thick and trackless 
forests whieh then covered the whole island. It has been observed, that it is 
one of the most difficult points for a political economist to define, with any 
degree of certainty, the line of demarcation between public and private enter- 
prize, in the exeeution of works ofinternal improvement. In а former leeture, 
he observed that it was undoubtedly owing to the establishment in France, 
by Richelieu, of the Hoard vf Roads and Bridges, that that country was in 
possession of excellent roads long before the principal part of Europe; he 
might have added, also, canals—at least, before we had them in Great Britain, 
and yet have a good reason tu believe that, at the present time. that very 
establishment is a serious obstacle in retarding the introduction into l'rance 
of the modern system of improvement of internal communications, by para- 
lysing the self-dejendencee of the districts. In this country. the very opposite 
system, of leaving a'most everything to private enterprise and individual 
exertion, has been mest strikingly successful, and has fostered and matured 
the tatent, the ingenuity, the skill, and the experience of the civil engineer, 
from the competition created by the necessity uf individua! exertion, which 
it is presemed would not have been developed. had he been a Government 
depeodant, The origin of the system of forming and repairing roads by 
trustees, and the collection of tolls for that purpose at turnpike gates, dates 
sumewhat more than a century Lack. and the rapid improvement of our 
internal eommunieatioas, both by land and water, about that time; and it is 
a remarkable fact, that, when land was of comparatively smal] value, it was 
mere difficult to obtain ground fur a new road than at present. when a square 
yard of laod sometimes costs more than would have purchase: а roud in 
former days; and when one of the public objections seriously urged was, 
that if so many roads and canals were made. it would dimin:sh the quantity 
of land reqoired for agricultural purposes! Nut, happily. general knowledge 
has been diffuscd, and the former prejudices have yielded to calculation, as 
man has acquired a knowledge of the yalue of time, and has found that the 
payment of turnpike tolls, for guod and leve] roads, is cheaper than to keep 
extra liorses to drag his teams up steep hills, or through marshy ruts. The 
Professor next stated, that he should not gu into the detail, either of the lay- 
ing out, or the construction of roads, but he must add a few observations, as 
connecte] with the duties of an engincer, in regard to same of ihe general 
principles. Не should accommodate a new line of road to іседі! circum- 
stanecs, so far as could be without superseding public advantages. lt would 
be ridiculous to follow the ohl Roman fashion. on the matbematical axiom, 
that a straight line is the shortest that ean be drawn between two points. 
This would not make the most commodious road—hills must be avoided, 
towns must be resorted ta, and the sudden bends of rivers must be shunned. 
It is not suggested that roads should be made serpentine. merely for the sake 
of the picturesque; but the skill of the engincer is to be exerted in avoiding 
trregularities of ground and irregularity of inclinations, and he will generally 
find, that a strict adherence to a straight line is of much less consequence 
than is usually supposed, even in actual distance over long lengths. It was 
well known that a blind man was, some years ago, alvantageously employed 
through Yorkshire and Derbyshire, in laying ont roads through those hilly 
cu mties, Пе followed the streams which made their way amongst the hills, 
and, by findiay out the chonls of such arcs, or bends of the river, as passed 
on practicable ground, lie succeeded in his attempts. [t is obvious that, when 
the are described by а road going over a hill is greater than that described 
by going round it, the circuit is preferable; but it is nut known to the ordi- 
dinary road surveyor, though it ought to be ingrafted in the mind of the 
engineering student, that, within certain limits, it would be less laborioos to 
50 round the hill, though the circuit be much greater than that which would 
be made in crossing it. Thus, when a М has an ascent of no more than one 
loot in thirty, the thirtieth part of the whole weight of the carriage of the 
load, and of the horses, must be lifted up, whilst they advance thirty feet. 
In doing this, onc thirtieth part of the whole load continually resists tbe horses" 
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draught; and thus, in drawing a waggon uf six lons weight, a power to 
overcome resistance equal to the foree of two additional horses must be 
exerted. But what is here said of level roads must not be strained into an 
assertion that a perfectly level road is always the best for every description 
of draught or load. Alternations of rising and level, or of falling ground, 
are serviceable to horses moving very swittly ; the horse has time to rest his 
lungs and diiferent muse es, and of this the experienced driver knows how to 
take advantage; but while this qualification is made, care must be taken not 
to strain it too much, as did one provincial road maker, who very ingeniously 
carved a naturally quite level road into a series of short billowy undulations, 
which his successor had to level again. Without travelling through the 
whole history of road itaprovements, he might state that Telford in England 
and Scotland, and in Ireland, Nimmo, Griffiths, and Exlgeworth, brought tlie 
laying out and eonstruetion uf roads to the present perfection; and of the 
writings of the latter he һа availed himself in many of the preceding olser- 
vations. Тһе many roads of Great Britain were just arrived at almost the 
highest degree of perfection, when again the increased appreciation of the 
value of time led speculators to conceive, and our engineers to realize, the 
idea of the employment of iron surfaees for roads. Before, however, follow- 
ing the gradual transit of roads into railways, he would make a. few obser- 
vations on the other branch of international communieatiun—the navigable 
river and the canal. 

The tastes and speculations of the last fifteen years have Leen so ехсін- 
sively devoted to railways as the fashionable mode of internal co:nmunication, 
that eanals have almost. been lost sight of, and it is now nearly forgotten by 
the modern speculator, though it may be interesting to the yonng engineer 
to be informed, that fifty years ago the mania for constructing eanals and 
improving river navigation was as great, even if not greater, than the enthu- 
siasm displayed very recently about railways. Parliament was then deluged 
with applications to grant Acts of Incorporation for canal companies; the 
press teemcil with canal publications, the shop windows were filled with сапа! 
maps and sections, and the papers and periodicals with advertisements and 
paragraphs on eanalization. Canals appear to have been duly appreciated in 
ancient times, and used for the purpose of drainage, irrigation, supply cf 
water, and navigation, Іп his former introductory lecture he alluded to the 
сапа! of Xerxes, at the foot of Mount Athos—an attempt wh eh is stated to 
have been renewed by the Roman emperors in later ages. A canal navigable 
for large boats was constructed by the Ptolemies between the Nile and the 
Red Sea, though it is doubtful whether the state of engineering skill in those 
days perm tted an actual junction to be male: this grand navigation was 
re-opened by the caliphs in the seventh century. Traces of 3t are still exist- 
ing, and its termination in the most easterly branch of the Nile was 
discovered by M. Boutier, in 1707, aud is still open. Under the enterprise 
of the present ruler of Egypt it may yet fall to the lot of an English engi- 
neer to re-open this magnificent canal. Herodotus assures us that the Nile 
was in itself, or by lateral canals, navigable by the ancient Egyptians for 500 
miles above Alexandria, and the Delta of the Nile was formerly like modern 
Holland. filled with canals. The Romans made more than one canal in 
England; the most remarkable was that called the Caerdyke, which united 
the river Nene, a little below Peterborough, with the river Witham, three 
miles below Tiverton ; it was forty miles long, and fifty years since appeared 
distinet enough, and must have been originally very decp ; and what led to 
the impression that this canal was used for the purpose of internal communi- 
cation, was that there was a eontinuation of this canal from Lincoln to the 
Trent above Gainsborough by the Fuss Dyke, which is at the present time a 
fine navigable canal, though, in farmer times, it had been repeatedly filled up 
and gone into disuse. It is believed, оп good authority, that by these two 
canals the favourite colony of the Romans at York received their chief supplies 
of grain. The canals of China have always excited great interest since the 
desenption given of them by the Jesuit missionaries ; their accounts, as far 
as regards the Great Canal running frum north to south (connecting, except 
at one short portage, Canton and Pekin), have been completely confirmed by 
modern travellers, particularly by Barrow, who travelled the whole length. 
Should the existence of the numerous lateral and other canals over the rest 
of the country be confirmed, of which there is little reason to doubt, it will 
sufficiently explain the non-existence of anything like good roads. and the 
almost total absence of wheeled carriages for goods, to whieh the diminutive 
and bad breed vf horses in China, no doubt, contributes. There is, however, 
a wide field opening in that country for the exercise of the skill of an enter- 
prising engineer, since that ingenious people are as yet ignorant of the 
modern lock for their canals, and when two canals meet, the diflercuce of 
tho level is sometimes from fifteen to twenty feet. and the boats are hoisted 
from the lower cana) up an Inclined plane of smooth masonry by capstans, 
and slide down another into the upper canal. The professor stated it would 
lend him too far to go amch into the history of canals, bnt. he must allude 
tu the great canals and inland water communication of the Mogul country, 
in the Kast Indies, mule by the Emperors 500 or 600 years since, for which 
the natural features and vast rlvers of HinJosten atforded great facllities, and 
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rendered lockage unnecessary, and, indeed, roads were unknown, and may 
be considered as still wanting all over India, excepting our recent military 
roads. This country presents a vast field for the civil engineer. Of all the 
canals of modern Europe he would only notice two remarkable instances ; 
J. Perry, an English civil engineer, was employed by Peter the Great in the 
beginning of the last century to design and execute several canals, in which 
ihe German military engineer (Brockel) who had attempted them, had en- 
tirely failed; Perry's designs were subsequently completed by Peter's suc- 
eessors. Тһе canal of Trolhatta, in Sweden, the difficulties of which had 
long baffled the engineers af that country, was finally completed by the skill 
of the late Mr. Telford, whose engineering resources were equally displayed 
in the design and execution of the Caledonian Canal. Many remarkable 
instances of success in making an imperfect river into a good navigable stream 
might be quoted both in Europe and North America, and which present in- 
structive instances to the young engineer. The improvement of the river 
Liffey at Dublin, and the River Clyde in Scotland are goood examples. The 
improvement of that vast inland gulf, the Shannon, is now in the course of 
execution, after several years of most detailed and elaborate inquiries, esti- 
mates, surveys, and careful examination, the accounts of which may Ве studied 
with great advantage to both the experienced and young engineer. Upwards 
of half a million sterling is to be expended on this truly national undertaking. 
The learned professor then entered intoa long account of the probable original 
ideas for the application of iron to roads, commencing with the wooden rail- 
ways used in the collieries on the banks of the Tyne, near Neweastle. above 
200 years ago, he then showed that the waste of timber led tu the idea of 
covering wood with plates of iron. and ultimately to the present point of 
perfection—wrought iron rails—the introdnetion of which into general usc 
docs not extend further back than thirty years. 


(To be continued.) 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Jan, 31.—P. Harpwick, Esa. in the Chair. 


A paper by Mr. White was read on Fresco Painting, which will be found 
im another part of the Journal. 

A paper “ Oa the Vaulfs of the Norwich Cloisters,” by Prof. Willis, of 
Cambridge, (hon. member,) was read. The following is an abstract :— 


The cloisters of Norwich Cathedral were begun in 1297, and not completed 
until 1430. Its four ambulatories represent four successive styles, the con- 
trast in the details being rendered more conspicuous by the nuiformity of the 
gencral design, which has been so much respected during the progress of the 
whole work, that even the isolated shafts, which form the proper mullions of 
the windows of the thirteenth century, have been continned throughont, 
contrary to the usual practice of the Middle Ages. The vaultings are similar 
in the general plan and dimensions on the four sides, but each is distinctly 
marked with the тойс of treatment employed in the successive periods, and 
it is to the progressive variations in the form of the spandrils, exhibiting a 
gradual transition from a square section to a semicircular one, that the paper 
chiefly referred. In the oldest portion of the work, the eastern compart- 
ments, the horizontal section of the spandril, taken abont half way between 
the plane of the impost and the crawn of the arch, is perfectly square, and 
this form is more strongly developed—exaggerated, it may he said—by а 
slight setting back of the ribs between the cross springers and the diagonals, 
which gives greater prominence and and a more marked expression to the 
angle of the spandril. In the south walk, the next in chronological order, 
the intcrmediatc ribs, instead of being set back, are brought slightly in 
advance of the other ribs. The cffect of this arrangement is to give a poly- 
gonal character to the spandril, which is, in fact, still square in its general 
form. In the west walk, the polygonal character is fully developed, and the 
square abandoned, but the angles of the polygon are far from being equal. 
In the western walk, the latest portion of the work, four centred arches are 
introduced, and the curves of the haunches being all alike, and the middle 
section of the spandril circular, the polygon formed by the front edges of the 
ribs is equiangular, as in fan vaulting. These effects, continued the Professor, 
шау he confirmed by the comparison of contemporary examples, but it rarely 
happens that they can be fonnd in a series, and in a work of which the uni- 
formity of design is for the most part preserved; so that changes of this kind 
are rather to be regarded in the light of embellishment, or as the modern 
improvements of the day added to the original design. Thus it is, that in 
this respect the cloister of Norwich is so valnable, by enabling us to discover 
many of those improvements which it is morc difficult to pick ont of examples 
complete in the character of their own age. The essay was accompanied hy 
numerous sections, and a table laying down the exact curvature and arrange- 
ment of the vaults: all the curves are found, in conformity with all that has 
hitherto been observed on the vaultings of the Middle Ages, to be segments 
of circles, and not ellipses formed by projection, according to modern prac- 
tice, which has, therefore, erred widely in the character of Gothic vaulting. 
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This paper forms a sequel to that on the Vaulting of the Middle Ages in 
gencral, read by Prof. Willis, at the Institute, on the 5th of July, 1841, 
(See Journal for Ang. 1841.) 


Feb. 14.—Josevu Kay, Ева, V.P. in the Chair. 


This evening was one of more than ordinary interest, in consequence of 
its having heen announced that the long-desired wish of many members of 
both the Institnte and the Architectural Society for the union of the two 
bodies would take place. ‘There was a very full attendance, so much so that 
the room was crowded to inconvenience. The preliminary arrangements 
having heen completed, 32 members and students of the Architectural 
Society were admitted, 11 as fellows, 8 as associates, and 13 as students of 
the Institute. Тһе Architectural Society will, therefore, he extinct after a 
final conversazione, to be held at thcir rooms in Lincoln’s Inn Fields, on the 
first instant. This union, we consider, will lead to very beneficial effects, 
and will give a firmer basis to the profession; so that we hope now that 
attention will he seriously turned towards remedying the evils respecting 
“ Competition Designs,” so long complained of. 


ON FRESCO PAINTING. i 
4d Paper read at the Royal Institute of British Architects, by E. T. Parris, 
Esa., on Monday, 14th Feb., 1812. 

Tre application of the higher branches of painting to architectural deco- 
ration, is a subject in which the memhers aud gentlemen connected with this 
lustitute have taken so much interest, that I need only refer you to the 
many valuable papers which have heen read before these meetings on the art 
of polychromy, the works in the Vatican, and others relating to painting, all 
tending to prove that such embellishments are considered by the profession 
as essential to architectnre. 

The liberality of the council, by their invitations, show the earnest desire 
on their part to promote the permanent union of architecture, sculpture, and 
painting, and is, I am sure, fully appreciated by my brother artists, and every 
visitor present, as well as myself. 

1 have, therefore, endeavoured to collect together a few remarks founded 
on my own practice, in the hope they may assist in restoring that confidence 
so essential on bath sides in carrying out great works. 

It will be remembered that in 182] a new ball and cross was placed on the 
summit of St. Paul's Cathedral; and as the interior was intended to be 
cleaned, the question was mnch agitated respecting the paintings in the 
dome, by Sir James Thornhill. It was stated publicly that the expense of 
raising a scaffolding would he so great that faint hopes were entertained of 
its being effected; I immediately turned my attention to the subject, and 
contrived an apparatus for the purpose of getting at the paintings. The 
model remained by me until 1829, when Mr. R. Cockerell, desirous of 
seeing the paintings cleaned and restored, submitted the model, in the 
most liberal manner, to the Dean and Chapter, introducing me at the 
same time as the inventor; the apparatus was considered adequate to the 
purpose, and my estimate for restoring the whole of the painting, gilding, 
«сс. above the whispering gallery was £1000, and no charge for scaffolding ! 
but this sum was too large, and the plaster has been dropping from the wall 
ever since—(it had then decayed ahove five feet all round the dome)—and 1 
am certain that in a few years the whole of the brick work will he exposed. 
What could П. M. the King of Prussia think on entering our metropolitan 
cathedral? lt may be readily imagined that the hope of employment on 
such a work, excited the liveliest enthusiasm, and I lost no opportunity of 
devoting every spare moment to experiments on stnccos and cements, as I 
fully expected on touching the plaster the greater portion would come down ; 
my intention was, in that case, to propose the restoration and painting to he 
done in fresco, it having been originally painted in oil. Perhaps there are 
many gentlemen present who visited Rome from 1820 to 1825, and they will 
remember that Cornelius, Overbeck, Veith, &c., then were employed by 
Chev, Bartholdy to paint his villa in fresco. The attempt to revive this 
method of painting was considered an experiment, and the English patrons 
and artists looked on, talked about it, but did nothing; one gentleman, an 
architect and member of this Institute, in the most laudable manner tried to 
engraft it in this country, and had a large surface covered for that purpose in 
the Catholic Chapel in Moorfields. 

The result of my experiments at that time, with much practice on large 
works since, together with the attention I have recently given to this snb- 
ject, cmboldens me thus to lay before you the following observations. I 
shall first endeavour to explain the different ways of using colours in paint- 
ing, and offer my opinion as to the best appropriation of each to its particular 
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purpose, and although fully aware that practical men, and experienced archi- 
tects are acquainted with their qualities, yet there are many who, practising 
one mode of paiating, are ignorant of all the otbers, particularly as applied to 
arebitcetural decoration. 

The covering large surfaces, and the representation of subjects and orna- 
Tents by colour, is performed in either what is called fresco, distemper, 
encaustie, or oil (with varnish or without) termed flatting. 

Oil painting consists in using pigmeats mixed with oils, gums, or other 
vehicles, for the transparent colours, and with opaque bodies, such as white 
lead, and metallic oxides, for the lights; the extensive range or scale from 
light to dark, throngh all tbe varieties of colour, from the most delicate tint 
to the most juicy richness, gives it maay advantages for general purposes, 
which no other mode possesses ; the ease with which itis worked, the nume- 
rous re-tonehings, toning, seumbling, glazing, &c., renders it a most fasci- 
nating medium to convey the ideas of the artist to the canvas, panel, or wall, 
Durability is another of its advantages; and it would appear to possess every 
requisite for embellishiag the ladies’ boudoir, the picture gallery, or public 
edifices of the greatest magnitude, or most severe character. But upon 
mature reflection it will he seen, notwithstanding the extensive powers of ail 
painting, that it is used to the hest advantage when applied to certain sizes 
and positions, and when coafined within panelling or framing, and so placed 
as to receive the light fram a particular angle, as its glassy surface reflects all 
objects before it. The ceiling by Rubens at Whitehall will explain this, for 
since it was last. cleaned, the canvass of the centre oval appears quilted, in 
eoasequence of the cord which suspend it renderiag the surface uneven, and 
it can only be seen from a very few parts of the chapel without those shining 
little spots. The same cause operates npon oil painting, when applied to 
staircases, coves, and curved surfaces, and the staircase and saloon at the 
British Musenm, the hall at Greenwich Hospital, aod other places, are 
examples of its misapplication. Ft may he stated in answer to tbis, that 
there are many paintings on a large scale which do not shine; this must he 
allowed, but the cause is that they have, from age, &e., become mealy and 
dry ia their shadows, losing all their transparency aod richness, and in many 
cases the dark colours are covered with a grey cloud, and the usual ery is— 
How much they want varaisb. 

I am also aware of the various methods used to destroy the gloss of oil 
pictures when placed opposite to windows, as stareh, rice, white af egg, and 
spirits, with several others; but in every case that I have seen and tried, the 
richness of the deep colours and shadows are reduced to the dullness of dis- 
temper; the excessive blackness in the staircase at the British Museum, &c., 
is occasioned by the boiled oil used in preparing the grounds to prevent 
damps from coming through; this never oceurs in pictures painted with pure 
oils. Many attempts have also heen made to unite the qualities of fresco, 
eneaustic, and distemper with oil, by using one over the other. 

Painting'in distemper, or hody colour, is so inferior to oil, that few artists 
in this country practise it far pictures, although much used in Italy. Yet it 
has some important qualities which fit it for purposes wherein oil would fail; 
it is a mixture of colours, with whiting and size, gum, white of egg, or other 
glutinous substances, it canaot be softened or blended without great difliculty, 
so that in most cases, where finish is required, the several tints are carried 
into eaeh other by batching with the point of a hair pencil, as in the Cartoons 
of Raffaelle at Hampton Court. Its extraordinary power of reflecting light 
equally, renders it best adapted for scenery and gay light decoration. Its 
chief characteristics are, that it represents air, distant landscape, architectural 
objects and seulptore, better than hy any other means (when on a very large 
scale, and the spectator is kept at a distance), for on approaching it appears 
(dry and unfinished. Its chief objection for architectural decoration is, that 
it suffers from damp, and із removeable with a sponge and water. Most 
colours can be used in distemper, even aonie that are useless in ail, as verditer 
ant others; all the bright and rosy tints are seen to the best advantage 
when used in distemper. 

Vaintiog in turpentine, or as it is termed flatting or dead colour, is a modi- 
fication of ail painting, no varnishes being used but turpentine alone (except- 
ing the ail in which the colours have been ground). Its qualities are very 
similar to distemper, with the advantagea that the colours may be blended 
and softened into each other; but dispatch and rapidity of execution із 
necessary, or the painting will shine in those parts where the brush has 
passed frequently over. lt represents air nnd distant landseape equat to 
distemper, and may be carried to the extreme delicacy of finish; but on a 
very large scale, it loses its force in the shadows, refleets considerably less 
ight, and appears weak in comparison with distemper , it is ay durable as oil 
would be without varnish. 


As to encaustic painting, I must confess my inability to explain its hest 
qualities, ar do it justice, the few experiments 1 have made and seen not 
being sutlicient. Its general prineiples, however, consist in a mixture of 
gum mastic, wax, and gum arabic, boiled in water, and used with powder 
colours on dry plaster, сапуавз, or panel, after which a coat af melted wax is 
spread over the whole, and a hot iron applied to drive the wax into tlie 
painting, aod to incorporate with the colours, by which they are rendered 
more transparent and bright. Another way is to prepare a ground of wax, 
paint upon it with distemper colours, and when dry apply hot irons, and it 
will be fixed. 

1а all my experiments, 1 never have been able to remove а clondy appear- 
ance, or to drive iu the wax equally, when on a surface of any size; but 1 
believe the recent discoveries of the French artists have brought it to 
maturity. It was much tried а few years ago, and 1 have seen several pic- 
tures whieh were thought successful, but they never exceeded eighteen 
inches square, and had a sewi-transparent appearance (from the wax) like 
marble; they must be very permanent, and resist the damps of a moist 
climate. Durability without gloss is its chief advantage, it can be 
retouched aud painted upon at any time, so that careful cartoons, and а 
thorough knowledge of drawing are not so essential as in fresco. 

Freseo, a term not generally understood, was greatly talked about 20 years 
ago, and at last has became a question of national impartance. — [t was sup- 
posed a secret and mysterious operation, whereas of alt other modes of 
painting it is the most simple; I ain therefore astonished that many writers 
upon it, aod some af them artists, should bring forward such opposite 
opinions, whea a single experiment would prove the permanency of the 
colours, and explain the whole affair. 

From numerous experiments I һауе made, 1 believe that all our usual 
mortars will answer equally well, as far as the operation of applying the 
colours. The durability af the stucco is another consideration; the practical 
plasterer will know what mixtures wark the best, and the experienced archi- 
tect can inform us af the materials to endure the tests of time and climate. 

I think it not likely the Greek artists used exactly the same composition 
for their stuecos in their own country, as they did at Pompeii and Hereu- 
laneum, or that Masaccio, Michael Angela, or the Sicilian artists, painted on 
8 preparation, precisely the same as those now practising at Munich, aud I 
am convinced that the painter will find walls, and stnecos, ready prepared 
tu his hands for fresco, as good as he сап desire, either іп England, Russia, 
India, or America. 

The process consists in laying and spreading very even, a mortar com- 
posed nf lime mixed with either sand, pulverized flint, bricks, or glass, and 
while itis fresh and moaist, to apply colours prepared from earths and 
minerals, mixing them with water, the whole will become chemically incor- 
porated and fixed when the stuceo is dry, and will become so hard hy time 
as to bear rubbing with a wet sponge or cloth. It must be remembered 
that vegetable colours will not stand. Those ta he used in freseo painting 
are few, of a deep sober tone, of great intensity, and are very brilliant when 
judiciously contrasted. In this the knowledge of the artist is called forth, 
as in every other method of painting, and a very little practice will teach 
him the few changes which take place in the drying of histiots. Althongh 
small works of the greatest excellence lave been executed, and by the first 
masters, yet the proper üeld for fresco is in figure subjects on extended sur- 
faces, and it is most effective when in conjunetion with sculpture and 
architecture. 

As a decoration, it surpasses cvery other mode of painting; its grand and 
impressive tone of colour, with a boldness and decision of ontline rejecting 
all meretricious ornament, and its combining with large masses of architec- 
ture, give a dignity and majesty commanding silence and admiration. 

I must observe that much of the richness and brilliancy of fresco, depends 
on the stucco ground reileeting light through the colours, and Indian red, 
when applied on a large surface, appears as beautiful as the richest lake in 
oil. The colours never grow darker, nor do they suffer from absence of 
light. Their durability is beyond a doubt. 

A very general impression exists, that muy painting douc on a wall is 
fresco. This ist: mistake, as none of the works hy Thornhill, Verno, anil 
others, are in fresco but in oil; also that the scenery at the theatres is 
fresco; they are nut so, but in distemper. In fact nothing can properly be 
ealled fresco that is touched after the fresh mortar is dry nnd 1t is moreover 
supposed that the English artists are entirely ignorant of this mode of paint- 
ing. ‘This again is not true; many have tried and suceceded ; and there is 
an interesting account in the “Ап Union," of last year, deseribing a work 
hy Thomas Harker of Math, thirty feet long, and twelve high, full of бигаз 
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the size of nature, painted in 1822, about the time that the German artists, 
commenced fresco painting. 

Fresco painting, ancient stained glass, objects in terra cotta, hronzes, 
tessallated pavements, with painted and gilt monumental eftigics, armour, and 
old tapestries, seem to partake of the same qualities, that of a sober, power- 
ful, rich, and if I may so nse the expression, a ponderous character, which 
accords not only with each of these, but with every style of arehitecture. 

In opposition to this painting in distemper, turpentine and oil require to 
he modified or humoured to suit the exact tone of the apartment ; the Vene- 
tian artists well kuew this, and their oil pictures were frequently painted 
very rich and dark, to harmonize with colonred marbles, velvets, brocades, 
embroidery, and carved ebony, with which they were surrounded, bnt as 
form and ontline were absorbed in thosc powerful effects the higher style of 
art became disregarded. 

Enongh was done by Rubens to show the value of painting as an architec- 
tural decoration; and although the possession of the cartoons produced no 
commissions for our native artists, yet the nobles engaged Verrio, Rizzi, Pele- 
grini, Ronsseau, Delafosse, and others, to cover the walls and ceilings with 
their preposterous deities in silks and satins, powder and perriwigs. 

Thornhill, an Euglishmau, cndeavonred single handed to form a school for 
his country, which was encouraged while he lived. It is however stated by 
his son-in-law Hogarth, “ that the npper end of the hall at Greenwich, where 
the royal family is painted, was left chiefly to the pencil of M. Andrea, a 
foreigner, after the payment originally agreed upon for the work was so 
much reduced as made it not worth Sir James’ while to finish the whole 
with his masterly hand.” 

lt is curious to note the scale of charges for architectural decoration for 
the last 200 years. That is from the arrival of Rubens in 1630 to 1730, 
when Thornhill was in his zenith ; and from 1730 to its almost total extinc- 
tion in 1842. 

1630 Rubens, for Whitehall ceiling 

1670 De la Fosse, British Musenm ES 

1690 Verrio, exclusive of gilding (with 2004. per annum 

when blind) Ne 8-08 06) зе, 
95 Thornhill for Greenwich — .. se se «+ € ОЕ 
Do. pilasters e 2s ee ee ee . ron: 
75 Cipriani for cleaning the Rubens ceiling, £2000. 
77 Barry for the paintings in the rooms of the Society 

of arts, after being furnished with colours received 

by the exhibition, £503. 2s. 

The practice of fresco painting will be found to produce strong sensations 
both in the artist and the public, and they will discover hidden beanties at 
present scarcely known to exist ; it will draw the attention of the painter to 
works of art hitherto glanced at as being out of his style—the Elgin mar- 
bles will become properly appreciated, he will disseminate the admiration to 
his pupils, and through them tbe public will һауе their eycs opened to the 
тісһев they possess in those inestimable treasures of art. 

lt is objected that fresco painting cannot be removed like oil. I beg to 
refer to those painted by Paul Veronese, and hronght to this conutry a few 
years since. lt may be done on slate. 1 do not insist that fresco is cither better 
than oil or encaustic, or that it is more effective, exeept for particular pur- 
poses, but it lias advantages over every other style; it can be done in less 
time for less cost, and produce a larger income to the artist; is certain of 
raising the arts as well as the taste of the manufactures, consequently must 
increase the revenue of the country. 

In fresco painting, the artist requires numerous assistants, and some |of 
his own creating; they must be his pupils, with ihem he receives premiums 
for instruction ; he has also the benefit of their aid, and is therefore not 
obliged to devote so much of his own manual labonr to express his thoughts ; 
and when he commences his work npon the wall it is soon dispatched, while 
the scaffold is up and the wall damp, without waiting for its drying, and 
then four coats of oil, and a flat before he begins. 

The ability of our artists in drawing is part of the great question ; it will 
he seen and more fairly decided when the sketches of foreign artists are placed 
heside them, if they will come forward by the general invitation to artists of 
every natiun ; if they do not, they are uot entitled to be employed. Models 
for sculpture should be limited in size, aud decided проп after three months 
publie exhibition. 

After the first selection is made, the artist and architect would be “ work- 
ing iu conjunction and in aid of each other,” as desired by the select com- 
mittee; cach would appreciate the talents of the other as they became 
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developed, and the architect would be saved the mortification of haviog bis 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


ГМавсн, 


edifice encumhered hy a mixture of German saints, Greek and Roman heroes, 
and paintings of Turkish battles, all perhaps good in themselves, but destruc- 
tive to his design from their wrong application. 

lt wonld be necessary for the architect to have proper scaffolding, and 
other conveniences as the decorations would then really form part of his 
undertakings and estimate. 

1 must now leave this and all other remarks to your consideration, and sin- 
cerely trust that what I have stated will be understood as not intended to 
draw forth opinions, but experiments, 1 have endcavoured to explain the 
results of mine, and if I have made erroneous conclusions, I am sure that по 
one will more gladly he undeceived when proofs are given to the contrary, 
and 1 trust we shall be able of onrselves, not only to embellish the llonses 
of Parliament, hut all other public edifices, without foreign aid, both in oil, 
encaustic, and fresco." 


REVIEWS. 


— 


Papers on subjects connected with the Duties of the Corps of Royal 
Engineers. London; John Weale, 1542. 


Wr have before us the fifth volume of papersby the Royal Engineers, 
one of increased size; and we have not yet seen the third. volume of 
the Transactions of the Institution of Civil Engineers, although 
upwards of two years have expired since the second volume appeared. 
It was, in fact, in Nov. 1538, when that volume was produced ; and as 
the first volume of papers by each body was commenced at the same 
time, there must, in our opinion, have been great remissness on the 
part of the Institution, in allowing their military brethren to get so 
much ahead. Want of papers сар be no plea in excuse for this delav, 
for there are plenty ofthem read at the meetings, many of which, well 
worthy of publication, are doomed to seclusion in the portfolios of the 


society. We shall not, therefore, witness the continuance of this state 
of affairs, withont feeling it our duty to comment upon it more 
strongly. 


When it is considered that the interest of the papers is enhanced 
by their speedy publication, we cannot but regard this delay as most 
injurious both to the progress of science and the interests of the pro- 
fession. The civil engineer and the royal engineer will both be judged by 
their deeds; and if the latter succeed in bringing forth three volumes 
to one, they will natnrally become more familiar to the publie, and in the 
end perhaps supplant the civil engineers in all government works,an en- 
terprise which will but too well meet the encouragement of the ruling 
powers. When it is further considered that the royal engineers are 
united on this occasion merely by a private compact, and that tHe 
civil engineers form an incorporated body, we think it becomes the 
bounden duty of the Institution to be more zealous in their exertions, 
and more liberal in their measures. It is their duty to promote science, 
and to diffuse information; for the more the public becomes enlight- 
ened as to the powers of the engineers, the more will they be disposed 
to encourage public works. 

Having said thus much, we shall proceed to examine the contents 
of the volume before us, of which the first two papers are purely 
military. The third paper is on the removal of à wreck; and the 
next paper on the Madras Lighthouse, and the mode of its illumination. 
The fifth paper, by Lieut. Nelson, R.E., treats of the varieties of tim- 
ber, and bas tables of their degrees of strength. Many of the speci- 
mens are of woods upou which hitherto no report has been made. 
We regretto observe,as we have on previous occasions of this kind, that 
the experiments were not made on larger scantlingss nevertheless the 
paper appears to be got up with care, and to be more copious than 
any we have yetseen. The nest paper is on the canal navigation of 
the Canadas, by Lt. Col. Philpotts, illustrated with maps and a plan, 
sections, and details of one of the locks. The seventh is a description 
of a traversing crane of considerable strength, used by the Butterley 
company, well adapted for raising great weights, communicated by 
Mr. Joseph Glynn. The eighth is an interesting. paper by Major 
Jones, R.E., on the method of building in Malta. The next paper, on 
drawbridges, is a valuable communication from Lient. Douglas Gatton, 
R.E., chiefly derived from the French of M. Poncelet, |Ң isillus- 
trated with three plates, containing several varicties of this kind 
of bridge. The tenth paper illustrates, in much detail, Mr. Napier's 
machinery for the manufacture. of leaden bullets by compression, by 
which 25,000 bullets can be produced ina day. In the next paper 
the editor describes the new dock constructed at Woolwich under his 
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superintendence, in conjunction with Mr. James Walker. Мг. Miles, 
in the twelfth paper, gives an elaborate account of Huddart's rope 
machinery used in Deptford dock-yard, whose patent lias now expired. 
It is accompanied with seventeen beautiful engravings by Le Keux, 
drawn with great accuracy, and exhibiting all the details. Го persons 
who feel an interest in this subject, we recommend this article for 
perusal. The next paper is on the theory and practice of sinking Ar- 
tesian wells, including one at the model prison, Caledonian Road, Isling- 
ton, which is the deepest yet sunk in the chalk of the London basin 
and shows the abundance of water to be obtained from that stratum. 

It will be seen, from the list of papers which we have given, and 
from the extent of illustration, how much the editor has exerted him- 
self for the improvement of his work. We hope hereafter to. make 
some extracts from this work, tv which we have nut nuw space to do 
justice. 


en the expediency of rendering Sepulchral 


Remarks on English Churches, 
By J. г. MARK- 


Memorials subservient to pions and Christian uses, 
LAND, F.R.S. & S.A. Oxford: Parker, 1512. 


Mz. MARKLAND’s book is rather addressed to the public than to 
architects; but it will render essential service, by directing men's 
views to the many considerations vonnected with ecclesiastical archi- 
tecture. To preserve the works of our ancestors from decay, and to 
protect them from the injuries inflicted bv barbarism—to add our share 
to the accumulated architectural wealth of ages—are obligations 
which cannot be too generally enforced, aud which are well urged by 
our author. His work is one of a numerous class which we see issuing 
from the Oxford press, betokening the increased interest of the clergy 
in ecclesiastical architecture, a feature which we are glad to recog- 
nize, as the clergy have mainly assisted in the decline of that art, and 
are the parties who can most efficaciously co-operate in its restoration, 


Tie Year Hook of Facts in Science and Art. By the Editor ої “ The 
Areana of Seienee.” London: Tilt and Bogue, 1512. 


"ug numerous facts contained in this yearly volume afford a com- 
plete iodex to what has been done during the past year in the arts and 
sciences; it is a book full of useful information collected from several 
periodicals, and shows the industry of the editor in stringing together 
so much valuable matter. 


Telegraphic Railways, or the Single Way recommended by Sufity and 
Economy. By WiLLiAM FOTHERGILL Cooke, Esq. London: Simpkin 
Marshall, and Co., 1512. 


Mn. Cooke, the co-patentee of Professor Wheatstone in the electric 
telegraph, has written this small volume to illustrate its working, and 
to show the economical advantage which may be derived from its em- 
ployment. "The author shows clearly that in the majority of cases, tlie 
application of this apparatus will enable companies to work a single 
line with safety, and so to avoid the great and heavy expense of double 
ways, so unsuitable for a restricted traffic. This is done with impar- 
tiality, although an inventor is speaking of his darting project. Mr. 
Cooke has made out a very strong case, which we think highly calls 
for the enquiry of the railway proprictor and engineer. 


Illustrations of the Architecture of Nicholas Goldman. By H. AUSTEN, 
Architect, Liverpool. London: Green, 1511. 


Ма. Austex’s re-publication of Goldman's work is too expensive 
for students, and the illustrations badly executed ; nor is the small 
quantity of letter-press carefully edited. 
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ON INCREASING THE EVAPORATIVE POWER OF 
BOILERS. 


Sin—Perceiving in your last Journal a review of mv suggestions 
for increasing the evaporative power of boilers, and also for preventing 
the nnisance from smoke, in which the writer has indulged more in 
wit than argument, I beg, while passing over the foriner, to reply to 
that portion of his review which bears on tlie above important subiect, 
and, at the same time, is more in harinony with the scientific nature of 
your useful work. The reviewer has ‘indulged in much personal 
matter, and even personal abuse ; but as I have not leisure to comment 
on such, and ain persuaded you would object to have your valuable 
columns so occupied, 1 will contine myself to the scientific and prac- 
tical, leaving the figurative and redundant matter to the neglect which 
is perhaps its best reward. 

After a long quotation from the Mechanic’s Magazine, (No. 950, 
givizg the substance of a communication made by me toa highly 
intellectual and practical auditory at the Polytechnic Society of this 
town, in which I explained a mode of increasing the evaporative 
power of bvilers, by the transmissivn of heat, longutudmally, through 
metallic bodies, (and the whole of which quotation l assert to be sub- 
stantially correct,) the reviewer observes, “Well: if this be not 
carrying absurdity to an imperial pitch, we do not know what is.” 
Now Sir, 1 сап only say that this “imperial absurdity” has vet to be 
pointed out; for assuredly none of my anditory were able to detect it, 
during their examination of the experimental boilers then in action 
before them, and after an interesting discussion to which itled. 1 
may also observe, that after 1 had concluded, Mr. Dewrance, the en- 
gineer of the Manchester and Liverpool Railway, stated to the meet- 
ing that he liad inserted 105 such conductor pins into one of the 
company’s stationary engine boilers, and that it was attended with so 
decided an effect, that the boiler now produced an abundance of steam, 
although previously its supply was very deficient. 

Yet what is this “absurdity,” of which the reviewer speaks ? 
Neither more nor less than the practical application of the well-known 
theory of * conduction," which may be found in every work of an- 
thority, treating on heat, and its transmission through metals, The 
application of this heat-conducting power of metals, of which T avail 
myself, is by introducing metallic pins projecting a given length into 
the flues of boilers, and by which a greater quantity of heat will be 
conducted to the water than would be due to the area which the pins 
displaced. On this head, the reviewer quotes the words 1 used, viz. 
“The half-inch circular. portion of the flue-plate which such pin has 
displaced, is thus made to possess the faculty of transmitting as much 
heat as лз recerred and absorbed by nine half inches superficial" (the 
pin being half an inch in diameter and three inches long). Now this 
statement, 1 repeat, is strictly 1гас, in defiance of the reviewer's charge 
of “absurdity.” ‘The reviewer, however, putting his own erroneous 
interpretation on these words, raises an imaginary superstructure, 
which he attacks with genuine Quixotic ardor, and equally Quixotic 
effect, for he adds, “by which we understand that the pin has the 
etlect of transmitting to the water nine times as much heat as the half- 
inch disc it displaces.” Now this is a mere gratuitous misunderstand- 
ing of a very plain position. 1 did not give any measure ог quantity 
of Leat, so transmitted; 1 merely said, "ая much heat as rs recerred 
and absorbed ;" for on this very distinction depends the whole ques- 
tion, inasmuch as it is an ever-varying quantity, and influenced b 
numerous physical aud accidental circumstances, such as, the length 
and thickness of the pin—the nature of the recipient—the part of the 
plate in which it is inserted—the quantity of svot or other non-con- 
ducting matter with which the Hue may be lined—the strength of the 
dranght or current through the flues—and the temperature of such 
current. 

Nowhere, however, will he find me vommitting the practical errar, 
which he puts into my mouth, of measuring the quantity of heat trans- 
ferred, by reference to the mere surface area vf the pin, spike, lar, 
or plate. Indeed, had the reviewer examined impartially and queted 
fairly, he would have found iu tlic very report from which he quotes, 
(see. Mechanic's Mag, No. 951,) that such is the reverse of whic d 
inferred; for | there stated that three-inch pins were practically the 
best, repudiating the idea of increase of surface beg commensurate 
with increase of heat. 

Whether the area of the dise of the plate. displaced will transmit 
heat in proportion to the surface of the conductor pin, will depend 
much on its length and other circumst inces. Lam prepared, however, 
to prove that a pin half an inch in diameter aud three inches long, 
inserted into the side of a flne plate, will absolute y convey more heat 


than nine half inches of the plate surface, although 1 do out assert the 
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same thing of other lengths. Besides, there is another consideration 
which requires attention, namely, the distance of these pins from each 
other; since, were they too close, they would counteract the object 
intended, and prevent access of the mass of moving heating gases to 
their sides or surfaces. Indeed, in certain parts of the flues, par- 
ticularly of marine boilers, l believe the heat transmitted will consider- 
ably exceed the above proportion of nine to one, a point which here- 
after will be practically illustrated. i 

Of the transmitting power of a metallic conductor, if the reviewer 
will consult “Brande’s Manual of Chemistry,” (2nd ed. p. 155,) he 
will there find the doctrine explained, and a diagram, representing the 
very experiment, as I saw it illustrated hy Professor Brande himself, 
in his Lectures at the Royal Institution, and which first suggested to 
me the idea that longitudinal conduction by metallic pins was available 
for increasing the effective heating suifaces of boilers; and on this 
ground, that the receiving or heat-absorbing surfaces were large, and 
tbe discharging or conveying areas were small —a circumstance which 
so admirably fell in with the restricted conditions of marine boilers. 
To this also, I soon found that in practice the system of longitudinal 
conduction had another important feature, namely, that it extended 
or projected the receiving surfaces, beyond the mere surface of the 
plate through which tbe pin passed, and which too often was cuvered 
by а coat of non-conducting soot; and further, that the pins presented 
themselves to the direct action of the current of heated gases, whereas 
the plates themselves lay in the same direction and plane of the cur- 
rent, and therefore receive but indirectly, and in a less degree, the 
heat of such current. 

Practice has since fully established the carrectness of Mr. Brande’s 
illustrations, and the inferences which I drew therefrom; and [ can 
assure the reviewer, that although there were above 1000 persons 
present, none ventured to call the theory an “absurdity,” or imagine 
that he meant to say that the heat transmitted was in the ratio of 
the surface and sectional area of the bar he employed. 

The mistake, huwever, into which the reviewer has fallen, and in 
the enjoyment of which he revels, has arisen from his overlooking the 
fact, that this conducting power of a given length of bar, though true 
toa certain extent, is nevertheless not infinite; and that the mere 
amount of surface is not to be taken as the measure of the heat trans- 
ferred. This I have sufficiently explained; the reviewer, however, 
led away, no doubt, by the heat of his own imagination, has taken the 
length of the bar and the stretch of his own fancy as equal measures 
of inferential absurdity. 

The reviewer observes, “These spikes will, of course, speedily 
attain the temperature of those particular parts of the flue where they 
are inserted." This, 1 take leave to say, is another of the practical 
errars into which his fancy (or, perhaps, a foregone conclusion that Mr. 
Williams must be proved to be wrong,) has led him. If this doctrine 
were true, then we should find the plates also of a boiler attaining the 
temperature of the flues adjoining, which would at once negative 
any conducting power. So far, however, from these spikes attaining 
such high temperature, practice proves, that so long as water is the 
recipient of the heat they convey, the temperature is, in fact, so low 
as to be touched without inconvenience, the heat passing through 
them as fast as it is received, thus preventing such an accumulation 
of heat as would injure or effect their structure; such, indeed, is the 
well-known cause of the material of all boilers remaining uninjured, 
although exposed to very intense heats. 1 here beg torefer to a paper 
and diagram in the Mechanic’s Magazine, No. 967, in which I have 
gone more at large intu this important subject. 

I here pass over the strange train of reasoning which the reviewer 
indulges in, and the equally strange hypothesis he broaches, manifestly 
from the mistake above noticed ; namely, that “a single spike will be 
as efficacious as any.given number of spikes, provided it have a com- 
mensurate surface," and the ingenious corollary which follows, that 
“since a given quantity of spike surface is, by hypothesis, of equal 
efficiency to the same quantity of ordinary flue surface, an excellent 
boiler may be constructed without any flue surface at all!" How any 
one could deduce such extravagancies from the well-known theory of 
conduction, is not for me to say. Doubtless under the influence of his 
imaginative powers, the reviewer had forgotten this theory; for, as 
Pope observes, 

“ Where beams of warm imagination play, 
The memory's soft image melts away.” 


As a plain, matter-of-fact man, however, I beg ta refer the reviewer 
to a diagram (see Mechanic’s Magazine, No. 951, containing the very 
report from which he has so largely quoted,) describing an experiment 
whicb he may at any time make. He will there see two boilers de- 
scribed, having the same extent of flue surface, and in every respect 
alike, with this exception, that one was furnished with conductor pins, 
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while the surface of the other was plain. Yet, with the same measure 
of heat, (from thirty cubic feet of gas,) passing through the flue, the 
former evaporated 81b. 5 oz. of water, and the latter but 41b. 14 oz. 
Such experiments, which convince ordinary men, however, appear to 
have no effect upon this imaginative genius and hypothesis-monger, 
for he observes, of the value of practical experiments, that 4 though 
we cannot fail to be convinced by such ап argument, we unhappily are 
not converted." “Unhappily: 1 repeat. But we have good au- 
thority for saying, 


“А man convinced against his will, 
Is of the same opinion still.” 
On the second part of the reviewer's labours—respecting the 
* smoke-preventive plan," fearing to occupy too much of your valuable 
space, 1 will defer its consideration to my next communication. 
Iam, Sir, 
Yours, &c. 


Liverpool, Fcb. 16. C. WILLIAMS. 


[We very much regret that Mr. Williams has not favored us with 
the remainder of his comments, as it is our particular desire that all 
controversial articles should be brought to a close as soon as possible, 
and not be allowed to take arange over the Journal for several months, 
we must therefore request that Mr. W. will conclude his communica- 
tion in the ensuing Journal. We have received two or three other 
communications on the same subject, which for want of room we are 
obliged to postpone until next month, wben we shall offer some remarks 
on their contents, as well as on Mr. Williams's communications.—Eb. ] 


SANDSTONE. 


Sin—Will you allow me space in your valuable journal, ta ask for iafor- 
mation coacerning sandstone as a building material ? 

T live in a neighbonrhcod which abounds in red and white sandstone, both 
of which are frequently used for building; but 1 have heard many complaints 
uttered against its use, on account of its great absorption of water, while 
others affirm that it is equally dry with brick work, provided it be used іп 
tbe form of rubble work, and well flushed with mortar. It is important, in 
many places where sandstone abounds, to ascertain its nature with relation to 
its absorption, because its cheapness renders it very often desirable ta use it. 
Some persoos also have great objection to brick buildings, preferring the ap- 
pearance of the sandstones from the neighbouring quarries, which often 
present in rubble work a very pleasing and picturesque appearance of warm 
tints of a variety of hues. 

І am just about to build a house for myself, and should feel greatly obliged 
by any one favouring me with any facts connected with this subject , par- 
ticularly as they are of general importance. 

I am, Sir, 5 
Your most obedient scrvant, 
SANDSTONE. 

[tf our correspondents will refer tothe second volume of the Journal, he 

will find some valuable information on all kinds of stone.—E».] 


EVAPORATION OF WATER IN MARINE BOILERS. 


Sin— Can any of your readers state the results of experiments made under 
their own observation on evaporation of water in boilers for land or marine 
engines of the usual construction; the results to be given in the following 
form :—Dimensions of boiler—Water evaporated in Ihs.—Coals consumed in 
lbs.— Description of coals used— Time occupied in the experiment. 

l think such information may be applied to some advantage. 

Your obedient servant, 
N. H. A. 

{We refer our correspondent ta Mr. Wicksteed’s very elaborate experi- 
ments detailed in a work lately published, and which was noticed in the 
Journal of last year.—En.] 


ON THE ORtGIN AND HISTORY OF THE OBLIQUE ARCH. 


S1r—Your correspondent Oliver Twist, after describing the Loughborougl: 
and Stamford Road Bridge, on the Midland Counties Railway, makes the 
following assertions :—'' The above is a unique specimen, being the only one 
ever erected, and is the bold invention af Mr. Woodbouse, and was crected 
in 1839—40," As the preceding is an incorrect statement, t beg you will 
insert in your next number this refutation, in order that, to use your corre- 
spandent's awn words, * the real inyentor may haye his due mced of praise." 


p 


1849.) 


An oblique bridge of a precisely similar design was erected by Mr. Gibbs, 
the cogincer, over the Croydon Railway, near the Jolly Sailor station in 1838, 
and I am informed that the peculiarities of the design were pointed out hy 
that gentleman to Мг, Woodhouse during an examination of the system of 
longitudinal bearings adopted on the Croydon Railway. 

Mr. Woodhouse would doubtless verify this statement, as ] am сопуіпсей 
he would be unwilling to profit by your correspondent’s inadvertency. 


Feb, 23, 1842. ALETHES, 


BLECHINGLY TUNNEL. 


Tits work, which is upon the line of the South Eastern and Dover Rail- 
way, is now completed : it is nearly three quarters of a mile in length, and 
is constructed through a hill (forming part of the Wealden formation of geolo- 
21545, consisting of a blue clay marl, most remarkably distorted by an up- 

weaving force at some remote period. which has caused the hill to be full of 
faults, and occasioned considerable difficulty in the mining operations. In 
the course of the work the fossi! remains of the }quanodon and other reptiles 
have been found. The width of the tunnel in the clear is 2% feet, its height 
21 feet above the level of the rails. with an invert haviog a versed line of 
three feet ; ns figure is elliptical. The work was carried on ‘by means of 
twelve working shafts of nine fect diameter, and progressed with extraordi- 
nary if not unexampled rapidity. со less than 264 yards having been began 
and completed in one month. The bricks were al made on the spot, and 
upwards of thirteen mil ions were made in the course of last summer. a con- 
siderable quantity having been previously made and dried in flues during the 
preceding winter. 

The greatest number of men employed at one time was about 1,000, and 
only two men lost their lives in tlie course of the work, which casualties 
arose from their own imprudence when using gunpowder. 


LIGHTNING CONDUCTORS. 


бік-! am about to put up an iron rod to a church tower as a lightning 
conductor, and you would oblige me very much by informing me in your 
next С. E. & .f. Journal, whether the holdfasts may be iron also, or whether 
they mus! necessnrily be of any other metal. lam not sure that if made of 
iron they would not conduct the lightning to the masonry. 


Birmingham, Feb, 2%, 812. Ах Оһ ScnscnipER. 


[We are averse to the use of iron fcr hold fasts, although they are generally 
used for the purpose, if iron be used, we should recommend them to be of 
enst iron. as Leing more durable thin wrought iron; but we advise that a 
supporter or holdfast be made either of glass, which can be cast very thick 
for the purpose, ur of slate slab, Loth non-conductors of electricity, and not 
so liab'e to expand, or to be operated upon by the ehanges of the weather as 
metal—they сап be let. into ihe stone-work, and pioned in with cement. ]t 
is very advisable to see that the cnd of the conducting rod is let into the 
сагі luur or five feet.—lo.} 


STEAM NAVIGATION. 


TUE STEAM SHIP * LITTLE WESTERN." 


Wr have taken an opportunity of visiting this vessel, in order that we 
might gratify our readers with a deseription of her machinery, which, on 
account ol the peculiarity of its construction, and the reputed speed of the 
vessel. has l.eeome an object of considerable interest. The form of the vessel 
resembles that of the fastest Gravesend steamers, but sharper at both ends ; 
the paddle wheels are of Morgan's construction. The ribs of the vessel are 
of Tiron; the exterior or shell is composed of plank about 4 inches thick. 
The boilers are of that description known as Spillers. Each boiler consists 
of a large internal chamber, in which the fire is situated, and above the fire 
several rows of brass tubes of about 2 inches in diameter are arranged in а 
direetion diflering by a few degrees from the horizontal line. The water is 
contained within these tubes which communicate with a water space at each 
end: the flame and hot air circulnte outside of the tubes, and the deflection 
of their direction from the horizontal line has the eflect of maintaining a 
constant current through cach tube, thereby obviating the difficulty which 
has been found to attach to other tubular boilers, in which a pipe, if heated 
inthe middle, has been found to generate steam which cael ihe water out 
of rach end, the vlasticlty uf the steam preventing the water from again 
entering. 

The engines аге by Messrs. Arraman & Co., of Bristol, of 80 horse power 
each, and the nature of their general arrangement may perhaps be more 
clearly imagined by supposing n pair of еспипоп land engines to be turned 
upon their ends, that is, plared with the cylinder in a horizontal position, 
the cylinder being beneath aod the connecting rods nbove. Upon the kerl- 
sons of the ship the two eylinders are laid horizontally with the usual space 
between them, and from each side of each cylinder a colamn arises to support 
the paddle shaft. The piston rod ts attached hy straps to a beam supported 
with colamns in a vertien] position, and from the upper extremity of the beam 
the connecting rod extends to the crank. The column which supports the 
one end of the beam centre is connected with the column which supports the 
one end of the paddle or intermediate shaft with three strong turned malle- 
able iron stays, by the means of which the requisite stability is obtained. 
The inner end of cach beam centre is prolonged sufficiently to support a short 
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lever. and each of these two levers works an air pump The two air pumps 
therefore staod between the engines. ata distance trom the line of the beam 
centres equi to the length of the lev rs. 

The piston rod works through both ends of the eylinle-; itis somewhat 
larger than piston roils for the same power nsually are, is formed of brass, 
and is cast hallow. "Ihe steam and eductiun valves are common double-beat 
valves of the same description as the expansion valves in common use. There 
are two steam and 1wo eduction valves, as is the usual praccice when spindle 
valves are employed. These valves are wrought by an eeeentric upon. the 
intermediate shaft. The spindle of one valve does not pass through the 
spindle of the other, but. the whole four valves are arranged in a suitable 
chest above the cylinder. ‘The operation of revers ng is accomplished oot 
by a louse ercen'ric, but by a double ended lever. The end of the vecentric 
rod, therefore, is made with two notches, and is maintained in the upper 
notch when desired, by means of a little sliding guard or sh eld. 

The air | omps are of brass, and there із a marked peculiarity in their con- 
struction. The air pump pistons. instead of being provide] with valves 
through which the water i air ascend preparatory tu their. being expelled 
during the ascending stroke, are made without valves, by which means the air 
and water are to Le expe led by the descending stroke. In urdirary air pumps 
the pistan is а bucket, in the air pumps of these engines the piston ts a plunger. 
This species of arrangement lis Leen previously tried, though with impertect 
success. The air has been fuund to accumulate under the plunger, so that 
when the plunger was drawn up. the air, by expanding, filled the intended 
vacuous spare, thereby preventing an adeqnate quantity of water from enter- 
ing the pump chamber from the condenser. The consequence of this defec- 
tive action was an imperfect vacuum in the condenser, and consequently an 
inadequate performance of the engine. 

The evil of the accumulation of air beneath the plunger, might probably be 
corrected hy causing the plunger to travel past the port, the lower side of 
the plunger being also made to slope downwards from the port. We are 
informed that in the Little Western there is no provision of ths deseription, 
or of any other for correcting this evil, and we have further been informed 
that without any such corrective appliance, the evil is founl to be inopera- 
tive or inexistent. We confess we аге unable to resolve this apparent incon- 
sistency. 

The advantages of the mode of construction of the air-pump pistons which 
Messrs. Acraman have adopted are eminent and manifold, and that any accu- 
mulation of air beneath the piston may be prevented by a proper arrange- 
ment we are thoroughly convinced. The greater part of the noise the wcrk- 
ing of an engine occasions. arises from the action of the valves in ronnection 
with the air pump. and there is much leakage often through them, and much 
wear and tear. Messrs. Acraman's arrangement will go far to prevent this, 
and the benefits of the system would be materially enhanced, if the action 
proper to the foot and delivery yalves were accomplished by the agency of a 
simple form of slide valve. There would then be no noise at all. and the 
yacuum in the condenser would probatly be something Letter than in ordinary 
engines ; for in ordinary engines there most al ways be a difference of pressure 
between the air pump and condenser suflicient, with the differenee of the 
level of the water to open the foot valve. ‘The best engineers, by placing 
their foot valves nearly perpendicular, r'nder the difference ut pressure 
between the vapour in the condenser and that in the atr-pump barrel, very 
inconsiderable, yet there is a difference in all ordinary engines. and this 
dillerence would be extinguished by discarding the foot and delivery valves 
in favour of a slide valve, which would accomplish the work of both. 

The workmanship of the engines is very sunerior. There are па rust joints, 
hut all the snrfaces intended to be fitted are planed and made tight by a little 
red lead ; there is no gasket joint between the cylinder and cylinder cover, 
bot both surfaces are made quite true. and then а little red lead renders them 
perfectly tight. There are many advantages in this mode of fitting whieh 
we are hoppy to find is now adopted by the most eminent of oor engineers. 
The pressure of steam in the oiler із 6) Ibs. The speed of the vessel 13 
about the same as that of the Eclipse, Railway, and Blackwall. 

The Little Western is certain!y a favourable example of the skill of Bristol 
mechanieians, but that there is anything either in the structure of the hull 
or machinery pre-eminently excellent, we utterly deny. In the produetiun 
of the vessel there apprars to have been too great a straining afer novelt 
and there are evidences of a disposition to select arrangements, not so much 
by the consideration of what is excel ent as of what is unusual. 

The following are some ot the proportions of the vessel and engines; she 
is 721 tons, measures between perpendiculars 200 tt., over all 216 tt., keel 
195 ft.. breadth of beam 27 ft.. and including paldle boxes 47 feet, leng h of 
saloon t ft. by 24 It. wide, ladies” cabin 20 it. long. 


The East India Company's Steam ож Memnon.—On Tuesday, 22nd ult, 
this splendid vessel, of 1,100 toas burden, mounting two 6+-pounders, arii 
four 32-pounder guns, and having them and all her shot on board. with 
about 300 tons of coals, and a heavy carro. sufficient to test her eapatahties 
fora long m left her moorings at Blackwall, and proceeded down the 
river in excellent style, fur the purpose. of ascertaining the efficieney of ber 
engines and sniling qualities. The Memnon was built by Mr. Fleteher, and 
the engines, of 400-horse power. were constructed by Messrs Maudslay. 
Sons, and Field, with copper boilers. ‘Thr cylinders are duutle, the steam 
ean be used expansively, nnd. the consumption of fuel repulated ta sutt any 
circumstance of slow or quick suling; she has also dixconneeting genr to 
work one wheel withont the other.if fuand пес ssary. Ou arriving at Long- 
reach the іші power of the steam was applied, nn] the engines worked 
beautifully, the vibration belng senreely perceptible ; the large wheels, 25 
feet in diameter, entered the water woh sieh effect ns to propel the Vessel, 
with her heavy enrgo, at the rate of 114 miles per buor, Toro the greatest 
satisfaction 10 her commander, Captain Powell, nnd all the gentlemen 
resent. She proeeeded as far as Sheerness before returning; the manner 
and simplicity with which tbe disconnecting gear (Mr, Field’s patent) re- 
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moved the stupendous paddle-wheel and again attached it in an incredible 
short space was exhibited, it surprised the naval officers. who had never 
witnessel any thing of the kind befare. 


Royal Mail Steam Packet Company.—The Medway, another of this cam- 
pany's vessels. built by Mr. l'iteher, with engines of 400 horse-power, by 
Messrs. Maudslay, Sons, and Field, made an experimental tnp down the 
Thames at the beginning of last month. She performed the trip to the 
admiration of all on board. The interior fittings combine lieth taste and 
convenience, and are in perfect accordance with the magnificence nf the ship 
and engines. Another vessel. the Freut, with engines by Messrs. Miller and 
Ravenhill, was to leave the Thames for Southampton on the 27th ult. : we 
shall notice this vessel next rnonth. 


Plymouth, Feb. 14.—The sides of steam vessels on which eoal boxes are 
fitted are ordered to be lined with sheet copper. This is in some measure to 
prevent the ship from taking fire, should (as on board the (гол) spontaneous 
ignition of the eoals occur. Means for better insuring the safety of the crew 
and passengers, in the event of fire obliging them suddenly to abandon the 
vessel. are also now provided by the Board of Admiralty, at the recommenda- 
tion of the committee of master shipwrights, ordering boats of two thick- 
nesses of plauk. lined between with felt, to be fitted to the padd'e boxes of 
steam vessels. 


Steam Navy.—lt is in contemplation to increase the power of most of the 
steam frigates now in the service. the whole of which, with but one excep- 
tion, are considered not to have sufficiently powertul engines for all the 
purposes for which a steamer may be required; that although their present 
power may answer very well in fair weather and smooth water. yet at the 
time, their services are most required, in a squall on a lee shore, it will 
scarcely enable them to hold their own, much less to assist other ships. The 
Devastation, Fizen. Geyser, Driver, and Styx, ате steam frigates of about 1,100 
tons each. The Devastation is the only one of them that has sufficient power 
—her engines being 400 horse power; the engines ofthe others being only 
285 borse power. 


mem ma —— 


MISCELLANEA. 


Railways Report—The Officers of the Railway Department have pre- 
sented a Report to the Earl of Ripon. President of the Board af Trade. 
This report, which is presented to Parliament by cammand of Пет 
Majesty, is dated the 5th of February, 1842, and contams a voluminous mass 
of interesting information relative to railways. From the returns of accidents 
it appears amongst other things, that during the year 1841 the number of 
accidents on various railways, which arose from eanses beyond the control 
of passengers, or, in other words, from earelessuess, and want of proper pre- 
cautions on the part of the railway companies or their servants, amounted to 
29. By these aceidents 2+ persons were killed, and 72 injured. During the 
same year there were 36 accidents attended with personal injury to individuals, 
owing to their own negligence or misconduct, by which 17 persons were 
killed, and 20 injured; 60 accidents occurred which were attended with per- 
sonal injury to servants of the company. under circumstances not involving 
danger to the public; by these accidents 28 individuals were killed, and 36 
injured. Thus there were altogether 62 human beings whose lives were 
sacrificed by accidents on railways during the year 1841. 


River Bourn, or Intermitting Springs of the North Downs,—In the Journal 
for Mareb 1840, vol. iii., page 103, we gave some particulars of the outburst 
of this remarkable spring in the valley near the Half Moon Inn at Catterham 
Bottom, on the turnpike road from London to Lewis. We therein stated 
that the outburst at that time was remarkable for its having taken place 
ata much shorter interval of four years ; however, in November last, being 
an interval of not quite two years, the spring burst again. and has continued 
flowing, without intermission, to the present time, and has given forth a 
much larger volume of water. We vefer our readers to our former article for 
the particulars of this interesting phenomenon, and invite the attention of 
the scientific and the engineer to the subjects. ‘Vo the latter it is important, 
as the occurrence of these springs are not unusual in the chalk formation, 
and at the last outbreak of the one in question. the engineers then еопвігісі- 
ing the works of the Brighton Railway suffered a serious inconvenience in 
consequence of it. It is most likely that the interval of the outbreaks depend 
upon the quantity of rain that may have fallen, as last year was remarkable 
for being very wet. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 27TH JANUARY To 215т FEnRUARY, 1842 
Six Months allowed for Enrolment. 


Joun James BAGGALY, of Sheffield, seal engraver, for “improvements in 
combs for the hair, and which are also applicable to combing other fibrous 
substances.’—Sealed January 29. 

Јоѕерн Исспез, of Whiteball Mill, Chapel-le-frith, Derby, paper maker, 
for “improvements in the method or process of manufacturing paper.” — 
Jan. 29. 

Јлмьѕ Похт, of Whitchall, gent., for “ improvements in the manufacture 
of bricks." —Jan. 31. 

CuanLEs Wve WiLLIAMS, of Liverpool, gent., for “improvements in the 
making amd moulding of bricks, artificial fuel, and other substances.” — 
Jan. 31. 

llexry Fowrer Bnoanwoop, of Great Pulteney-street, Golden-square, 
Esa., for “ал improvement in that part of a pianoforte, harpsichord, or 
other the like instrument, commoaly called the name board,"—Feb. 2. 
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WinniAw Newron, of Chancery-lane, civil engineer, for “ improved appa- 
ғайив to be adapted to lace-making machinery, for the production of a novel 
description of elastic fabric from silk, cotton, woollen, linen, and other fibrous 
materials, (A communication.)—Feb. 8. 

ADDERLEY WILLCOCKS SLEIGH, K. T. S. of Manchester, captain іп ler М.Ғ. 
Majesty’s service, far “ а certain method, or certain methods of effecting and 
forming sheltered floating harbours of safety, by the employment of certain 
buoyant sea barriers, applicable. (hereto, and which said improvements are 
also applicable to, ond useful for, the formation of breakwaters, floating 
bridges, light-houses, amd beacons, the protection of pier-heads, embank- 
ments, and for other similar purposes.”—Feb, 8. 

Cuaries Hancock, of Grosvenor-place, artist, for “ improvements in 
priating cotton, silk. woollen, and other stuffs." —Feh. 8. 

Вкхулміх Biram, of Wentworth, Yorkshire, Colliery viewer, for “ im- 
provements іп the construction aud application of rotary engines.” —Feb. 8. 

FnrnERick Harrow, of Rotherhithe, carpenter, for “improvements in 
paving or covering roads aud other surfaces, and in machinery Jor cutting 
the material to be used for those purposes,"—Feb. 9. 

Isnam BacGs, of King's square, Middlesex, chemist, for “ improvements 
in obtaining motive power by means of carbonic acid, and also by a peculior 
application of heated air." —Feb. 9. 

CHRISTOPHER Nickens, of York-road, Lambeth, gentleman, for “ im- 
provements in the manufacture of plaited fabrics.’—Feb. 10. 

WiLLiAM Broox AppisoN, of Bradford, in the county of York, manufac- 
tnrer, for “improvements in machinery for spinning worsted and woollen 
garn." —YFeh. 10. 

George Janman, of Lecds, flax and cotton spinner, ROBERT Cook, of 
llathersage, Derby, heckle and needle manufacturer, and JosuvA Wonps- 
wontn, of Leeds aforesaid, machine-maker, for “ improvements in machinery 
Jor spinning flax, hemp, and tow."—Feb. 14. 

James ANDREW, of Manchester, manufacturer, for “ improvements in the 
method or process of preparing or dressing yarns or warps Sor weaving” — 
Feb. 15. 

CnarLes Tuomas lloncowsE, of Bankside, Southwark, iron merchant, 
for “ certain improvements in the manufacture of fuel, and in oblaining pro- 
ducts in such manufacture" —Teb. 15. 

Joun Оѕвлтрезтом, of Blackburn, Lancaster, metal heald maker, for 
“improvements іп looms for weaving.” —Feb. 15. 

ALEXANDER Rousseau, of the Strand, manufacturer, for “ improvements 
in fire-arms." (А communication.)—Feb. 15. 

Groncr Парем, of Trowbridge, Wilts, engineer, for * improvements in 
apparatus for warming and ventilating buildiags.”—¥eb. 15. 

Joun Lewriwaitr, of East.street, Manchester-square, engineer, for 
* improvements in steam-engines and boilers.” —Veb. 15. 

Tuomas RUSSELL CRAMPTON, of Lisson-grove, engineer, and Join CooPE 
Ilappan, of Moorgate-strect, civil engineer, for “improvements in steam- 
engines and railway carriages.” —Feb. 15. 

Ronrar М№окхом, of Store-street, Bedford-square, pianoforte maker, for 
* improvements in the actions of pionofortes.”—Feb, 15. 

DANIEL GREENFIELD, the elder, of Birmingham, brass-founder, for an 
“improvement in the manufecture of hollow metal knobs for the handles of 
doors, and other locks." —Veb. 21. 

Moses Poore, of Lincoln's-inn, gentleman, for “ improvements in treat- 
ing, refining, and purifying oils and other similar substances.” (А communi- 
cation,)—Teb. 21. 


TO CORRESPONDENTS. 


— 


We have received a letter from Messrs. Braithwaite, Milner, aud Co., in which 
they state that the apparatus for disconnecting the paddle-wheels of steam vessels 
is the invention and patent of Mr. Trewhitt. They have also favoured us by a 
corrected drawing, showing the conncetion of the apparatus with the crank and 
the engine, which we shall insert next mouth, together with a communication on 
the same subject from Mr. Grantham. 

The suggested improvement of Amicus Machinarum, он Messrs. Maudslays ani 
Field’s annular cylinder engine, by placing the air-pump in the central space wile 
not do, the very ohject for which the annular cylinder was contrived, being for 
the purpose of getting a long conuecting rod, is entirely lost in 4. M?s arrange- 
ment, 

A. will be noticed newt month. 

The communications on pile-driviug are again deferred, as we have not as yet 
come to any satisfactory conclusion as to the actual force of the ram. 

В. R. We do not consider the apparatus for preventing accidents ой railways 
would unswer the purpose supposed by its inventor. $ 

Agricolz.—We will endeavour, in some future number of the Journal. to give a 
table showing the variation of the Magnetic Necdle yearly. 

The Gorgon Eugines.—We have received two communications in answer ie 
“Vulcan, which we regret, оп account of their importance, we are obliged 
to postpone until next month. 

Books for Review must be sent carly in the month, communications on or before 
the 20th (if with drawings, earlier), and advertisements on or before the 25th 


instant. 
Vols. I, П, 11, and IY, may be had, bound in cloth, price £1 each Volume. 
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THE INCLINED PLANES OF THE MORRIs CANAL, NEW 
JERSEY, UNITED STATES. 


(Wilh an Engraving, Plate IT.) 


Tris сала! is situate іп the county of Morris, throngh the principal 
part of which it passes, and connects the two important rivers the 
Delaware and the Hudson. It is chiefly used for the transport of an- 
thracite coal, which abounds in the Pennsylvanian mountains, to New 
York and other states, It was commenced in the year 1925, and 
finished in 1830, when it was opened. "The construction is a work of 
considerable magnitude; it is in length 101 miles, and passes over an 
immense elevation of conntry, the summit being upwards of 914 feet 
above tbe Hudson, and 700 ft. above the Delaware. To overcome 
this great elevation, it would have been necessary to have had at 
least 200 locks, a number that would have occasioned great delay in 
the transit; it was therefore deemed advisable to have recourse to 
another mode of conveying the boats on those ievels where there was 
a considerable aeclivity in the section; for this purpose inclined 
planes were adopted, having an inclination, on the average, of one in 
11, upon which are laid tram-ways for transporting the boats on 
trucks from the lower level to the upper level. 

To show the magnitude of the work, we will give a few parlieulars 
of its construction. There are 15 locks on the Hudson side, having a 
total rise of 166 feet, and г on the Delaware side, 69 ft. rise; the 
locks are cased with stone, and are 75 feet long and 9 feet wide. 
Besides, there are 23 inclined planes, 12 on the Hudson side, total rise 
44» ft, and 11 on the Delaware side, 691 ft. rise, there are also four 
flood gates at ils junetion with the two rivers, 5 dams, 30 flashes, 
200 bridges, and 12 aqneducts, one that passes over the « Passaik "' is 
of stone with an areh 50 feet span, and another of wood over the 
Pompton, 236 ft. long. The breadth of the canal at top is 32 feet, 
at bottom 20 ft. and in depth 4 ft. The works were first com- 
menced under the direction of Capt. Beach, and afterward undertaken 
by Major Douglass, formerly Professor of the Military Academy at 
West-Point, who executed the inclined planes. One of the inclines 
54 ft. high, cost 17,000 dollars, which is at the rate of 315 dollars per 
Soot high. 

We will now proceed to deseribe the inclined planes and the 
machinery, the object of our present notice :— 


At the top of the inclined plane two ehambers or locks are constructed of 
stone (figs. 1, 2, and 3) into which the boats are conveyed for the purpose of 
being lowered, or for their reception after they are drawn up; the upper end 
is divided from the canal T, by gates O, (figs. 7 and 8,) aod the lower end by 
the gates О; the upper gates are opened and closed by the aid of a small 
water wheel S’, whose axis is prolonged and passes uuder the floor of the 
chamber to the partition N, aod then turns two bevelled cog-wheels, e, f, 
each twelve inches diameter (see fig. 11); by the aid of a lever these wheels 
may be made to turn in either direction, they work into another bevelled 
wheel at right angles, which transfers the motion to the bevelled gear i, at 
the other end of the axis 4, which also turns in either direetion the two 
bevelled wheels £, 7, upon the axes / of these two wheels are small pinion 
wheels m, which work into the racks n ou the face of the gate, and raise or 
lower the gate as may be desired. The gates О’, (figs. 9 and 10,) at the other 
cod of the chamber open upon a horizontal hinge joint, when open it lies 
flat upon the floor, and when shut it rests against the slanting pieces or 
stops o. For the purpose of tilling the lock, the upper gates are lowered, 
which allows the water to flow over the floor of the chamber, and lift the 
lower gates, and as the water rises, so the gates are closed; when the 
lock is emptied, as the water lowers, so the gates O' drop down on the floor. 

The emptying of the chambers is effected in the following manner: On the 
back of the upper gates are axles A^ and Г, to which a chain p is attached, 
and fastened at the other end to a moveable board, g, ten inches high, con- 
nected to a barr, attached to a horizontal sluice #, and in the floor of the cham- 
ber, whieh covers the outlet, 1". If the upper gate О be raised, it prevents the 
water of the upper level flowing in, and at the same time the chain p is coiled 
round the axis /, and consequently the board g and the sluice ғ are drawn 
forward, and a communicatioa opened to the channel below P”, through 
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whieh the chamber is emptied. When the upper gate 9 is lowered, the water 
rushes over, and by its force pushes forward the board p, and therewith the 
horizontal sluice s, aud closes the aperture, at the same time closing the 
lower gates, 

The machinery for moving the boats is under the floor of the chamber, 
and is set in motion by the aid of an overshot wheel (S, figs. 1, 2, and 3) 26 
feet diameter, and 8 feet broad, made of wood, with a cast-iron shaft ; проп 
this shaft is a cast-iron pinion wheel d, five fcet diameter, which works into 
acag-wheel d", t fect diameter; upon a prolonged axis of this last wheel are 
two bevelled cog-wheels, 5 feet diameter, E Е’, (shown more at large in fig. 6) 
hy means of the lever arrangements, either of these wheels may be made to 
revolve either way, as may be required to turn the horizontal cog-wheel 6, 7 
feet diameter, the axle of which is under the centre wheel that divides the 
chambers; upon the top of this borizontal wheel is fixed the pulley 9 feet 
diameter a, round which the eliin 4 passes, for the purpose of raising or 
loweriug the truck. 

Upon the inelined plane X X’ are laid two pair of rails x,t’, 31 x ] for the 
trucks to travel upon, and in the centre or each truck way is а pair of guide- 
pulleys, upon which the chain d runs. 

For the purpose of conveyiug the boats there are two trucks (figs. 4 and 5 
are a plan and elevation of one of them), the framing rests upon four longitu- 
dinal bearers m” upon which are laid 15 transverse bearers: on each side 
there are three vertical standards n”, fixed above by cross-stays n, and below 
by bolts and iron stays. They are supported upon four pairs of wheels, two 
pair z’ are placed close to each other, aud have in the centre a moveable 
axis, upon whieh the trucks can turn; at the end is a horizontal wheel a, 
round which the draw-chain d passes. When it is required to couvey a boat 
from one level to another, it is gencrally done by haviug one truck at the top 
of the incline, in one of the chambers, and another at the foot in. the lower 
level of the canal, the trucks stand in the water, and the boats are floated 
over and secured to them by a chain d' to the side-bar /. The hosts are 
then drawn up by the aid of a strong chain d, (figs. 1, 2, and 3, fastened at one 
end at 2, and at the other at a, to a, sills fixed to the floor of the chambers, 
from 2 it passes down one side of the inclined plane N between the rails, then 
round the pulley a’, attached to the end of the truck, thence up again between 
the same rails to the chamber, where it passes through the floor L at 4, to 
the underside, round the horizontal pulley о, and emerges again at c, it then 
passes down the other truckway X’ round the pulley a’ of the truck, up 
again, aud terminates at с”, where it is fixed to the sill; thus when the truck 
is descending the chain is lengthening, and at the same time it is shortening 
with the ascending truck; by this arrangement the trucks nearly halance 
each other, and the only work for the water-wheel is to overcome the fric- 
tion and the small difference in the weight of the upand down truck. There 
is also another help.chain fastened to the side of each truck, and which 
passes down the centre of the railway, over guide-pulleys, round a pulley at 
the foot of the inclina-plane, whieh is for the purpose of drawing the ascend- 
ing trucks upto the end of the chamber; as by the winding apparatus the 
asceuding truck is only just brought to the top of the incline. 

Fig. 12 shows the lever and break for regulating the speed of the water- 
wheel. 

The boats weigh from seven to cight tous, and earry from 20 to 30 
tons, the time oceupied in passing up the longest incline of 1100 feet in 
length and 100 feet rise, is stated to be fifteen minutes, includiag stoppages. 
On account af their shorter length, the boats are not so long in passing over 
the other inclines. It is generally reckoned that about six boats can pass 
each way per hour. The machinery can be managed by a single person, the 
hoatman having nothing to do but to fasten the boat on tothe truck. 


MEASUREMENT OF lRIDGES. 


Sin — Will you allow an old friend to ask, through the medium of your very 
able Journal, some of your very valuable correspondents the best method of 
measuring a stone bridge? taking the different parts of the works separately, 
and уоп will much oblige, 

Yours very sincerely, 


Dublin, March 12, 1842. lrrRUS. 
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CANDIDUS’S NOTE-BOOK. 
FASCICULUS XXXVI. 


----- 


є I must have liberty 
Withal, as large a charter as the winds, 
To blow on whom 1 please.” 


— 


l Ir would seem that architects neither keep any jeuruals, nor 
carry on any correspondence relating to their professional pursuits and 
engagements, for notbing of the kind lias at any time been commuui- 
cated to the public, not even as regards such men as Adam, Wyatt, 
and many others whose intercourse with the higher ranks of society 
must have given some sort of historical interest to their epistolary 
correspondence, supposing they ever wrote any letters not strictly 
confined to mere matters of business. While Joey Grimaldi the pan- 


tomime clown obtains a biographer who bestows upon him a couple of 


volumes, Sir Jeffry Wyatville has not been thought worthy of any such 
compliment, notwithstanding that he was for some time within the 
sphere and atmosphere of a court, and that a life of him would, no 
doubt, serve as an excellent peg on which might be hung numerous 
anecdotes relating to very distinguished personages, including the 
conversations which he must no doubt have held from time totime with 
his royal patrons on the subject of architecture. Some day or other, 
perhaps, the world will yet be enlightened, and some fortunate publisher 
will be able to announce the “Wyatville Papers and Correspondence.” 

TI. It is excessively provoking to meet so repeatedly with paltry 
“ put-off? excuses for reticence of criticism in regard to contem- 
porary works of architecture, as though they were not just as much 
amenable to opinion and comment as the productions of any other art, 
but were entitled to especial forbearance. It is after such fashion 
that Gauthier apologizes for not offering any remarks on the design 
of the new theatre at Genoa (erected by Carlo Barabino, 1826-8), 
saying he chooses “to abstain alike from commendation or from cen- 
sure, leaving it to the public to appreciate its тегі”! Leaving it 
to the public, forsooth!—and how is the public to form its judgment 
if critical inquiry is to be stifled, and those who are, or who ought to 
he, capable of delivering opinion on such matters, abstain from doing 
so? Without any great breach of charity, we may, in all such cases, 
attribute the apparent candour and forbearance either to the writer’s 
having no real opinion of his own to express, either one way or the 
other, or to a ridiculous excess of cautiousness. Why there should 
be aught more invidious or indelicate in criticising the productions of 
a living architect, thanin exercising the same freedom of judgment on 
those of a living painter or poet, it is not easy to perceive. Criticism 
may knock a poem on the head at once, and cause it to drop dead 
from the press—but criticism cannot knock down stone walls; a 
building will remain either to confirm, if correct, or refute, if unjust, 
the opinion passed upon it. Tt must be allowed that architectural 
critics are liberal enough in favouring us with established opinious, 
which may be come at without other trouble than that of copying 
them from other books, and which are most conveniently safe, inas- 
much as the с/с himself hazards nothing, for if the opinion be ap- 
proved, he cantake the credit of it, and if taxed as unsound, can throw 
the odium of it on the stupidity of those from whom he borrowed it. 
“But,” exclaim some, “we do not want criticism—we have gone on very 
comfortably without it. Criticism does far more harm than good ; it 
teaches the public to pry into what they have no business to fancy 
they can understand, whereas all that we require of them is their im- 
plicit admiration.” 

Il. Though we have had many modern architectural works reiative 
to the principal citics of Italy, they have all of them been exclusively 
retrospective or nearly so, exhibiting only the monuments of former 
periods of the art, and showing scarcely a single recent example. 
Admitting that the subjects selected for them are of more intrinsic 
value as studies than any buildings of recent date, still some of the 
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* latter would at least possess the interest of novelty. Architecture is 
not absolutely defunct in Italy, although it might elmost be imagined 
that it had not produced a single work of any note since the com- 
mencement of the present centnry, so little is the information to be 
met with relative to any edifices that have been erected there within 
the last forty or fifty years. It would seem to be an express rule 
adhered to by all our tourists, architects, and artists, who visit that 
country, л0/ to take any notice of contemporary buildings—on no 
account to describe or to delineate them, but to bore us for the ten- 
thousandth time, with their extacies, with the Pantheon, and St. 
Peter's, with Palladio and Michel Agnolo. If they can bring home 
nothing less stale, they would do well neither to take up their pens 
nor open their mouths. Of Cagnola tbey of course have never heard, 
Possagno they have never visited, nor have they ever stumbled upon 
the Café Pedrocchi at Padua—a palazzo in appearance, and a suffi- 
ciently striking specimen of the modern Greco-Italian school—with 
much elegance to recommend it, though not free from defects. Al- 
though it may not be ranked among the public edifices of that city, it is, 
as a piece of architecture, quite as conspicuous an object as the Reform 
Club House, which last, perhaps, à tourist through Pall Mall would 
not have eyes to discover. A work containing examples of the Italian 
architecture of the present century, would be a welcome novelty, and 
though the buildiogs themselves may be comparatively few and far 
between, still, ample materials for the purpose are to be collected. 
between Milan and Naples, from the structures by Bianchi and Nicco- 
lini, in the last mentioned city, to Buonsignore's church, the Madre di 
Iddio, at Turin, and Canova's Doric rifacciamento of the Pantheon, at 
Possagno. But 1 and that, if not the most satisfactory, is 
certainly a most omnipotent reason wherefore nothing of the kind 
either is, or is likely to be undertaken. 

IV. That theory which would base architectural beauty upon utility 
and finess, is so far from being satisfactory as clearly tracing the 
source of the former quality to the two latter, that, instead of removing 
perplexity, it rather increases it. In direct opposition to such doce 
trine, every-day experieuce convinces us that so very far from consti- 
tuting esthetic beauty, mere utility and fitness contribute very little at 
all towards it, even in architecture, where, as far as the purpose of 
building is concerned, they might seem to be not only indispensable, 
but all-sufficient, and afford all the pleasure which the mind can derive 
from examining and contemplating edifices of any kind. Yet such is 
assuredly not the case; on the contrary, it is only when it aims at 
something more thah utility, when it indulges in the superfluous—or, 
if you will, the useless—in short, when it steps into the proviuce of 
art, and aims at the 1DLE gratification of the eye, that architecture is 
entitled to the high distinction claimed for it, and the lofty pretensions 
set up in its behalf. Upon the utility principle of beauty, a turnip 
field would be a far more agreeable prospect than any to be met with 
in Swiss or Italian scenery; and upon the common-sense fitness and 
utility principle, a modern church erected according to the “cheap and 
nasty" svstem, and according to Islington or Bethnal Green taste, ought 
to delight quite as much as, if not more than, any of those glorious ex- 
amples of our ancient ecclesiastical architecture which so wonderfully 
impress the mind. Unless the word “utility” be exceedingly elastic, 
indeed, and its meaning so ductile that it may be drawn out like gold 
to a most prodigious extent, utility cannot at all be said to recommend 
the dome of St. Paul’s, it adding nothing whatever to the serviceable- 
ness of the building; while on the other hand, the unsightly platforms 
or galleries with which our churches are encumbered, ought to be 
accounted beautiful, since they certainly have the plea of being useful, 
as far as affording sittings goes. 

V. What a writer in the Art Union has remarked relative to works 
of sculpture exhibited in this country, will apply equally well to archi- 
tecture. “The last slight which this noble art sustains remains un- 
told; see our daily and weckly papers, nay, our journals of art and 
science, see the column after column noticing the productions of the 
pencil, and the infantile paragraph, stating simply that sculpture too 
is there.’ By merely changing a single word, and reading *archi- 
tecture,” or “architectural drawings,” instead of “sculpture,” we 
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have here deseribed the sort of attention bestowed by the crities of 
the periodiea! press upon exhibited desigus. Opinions as to their 
merit they do not put forth, since they are unable either to form or to 
express any; but it is considered quite sufficient if the “infantile 
paragraph" be tacked on to the rest, by way of postcript in some 
such terms as “there are several beautiful architectural drawings, 
on which our space will not permit to bestow more particular notice.” 
Or else “particular notice” goes to the extent of copying titles 
and names from the catalogue, ticketed, perhaps, by some luminous 
epithet, which leaves us just as much in the dark as ever with regard 
to the things so mentioned. For this negleet, architects liave, in a great 
measure, to thank themselves; first, for presenting their designs 
before the public at the fag end of an exhibition of pictures, thrust 
into a little poking room where not above one third of the drawings 
hung up can be seen, much less examined. Secondly, becanse they 
do nothing whatever towards promoting a popular relish for the study 
of architecture, and vindicating the pretensions assumed for it as one 
of the fine arts. They at least have not much right te complain of 
their designs being passed over without notice at exhibitions, when, 
by the kiud of notice they themselves generally bestow upon them 
in their own publications, they convince us that they are unable 
to explain their own ideas, or point out the effeet and character 
at which they aimed. Ill does it become architects as a body to 
regret that there should be so much apathy on the part of the public 
towards their art, when they themselves display a degree of apathy 
still more unaccountable if not very much more discreditable. 


MESSRS. MAUDSLAYS AND FIELD'S MARINE ENGINES. 


Ir must be unnecessary to offer a single observation upon the value 
of the annexed table. lts value will, we are confident, be fully appre- 
ciated by our readers. 

]t is proper to remark, that several of the sizes not given directly 
in the table are involved іп о ет sizes which are given, and may be 
deduced from them by a very simple process. Thus the length of the 
stroke of tlie air pump, as well as of the hot water or feed pump, are 
not given directly, but may at once be ascertained as follows: 

Given—Length of stroke of cylinder. 

% Distance from centre of beam gudgeon to centre of cylinder. 

« Distance from centre of beam gudgeon to centre of air pump. 
From these data the length of the stroke of the air pump may easily 
be obtained ; we bave only to work this simple rule of three question; 
—Distance from centre of beam gudgeon to centre of cylinder is to 
distance from centre of beam gudgeon to centre of air pump, as length 
of stroke of cylinder is to length of stroke of air pump: whence we 
obtain the answer sought for at once. Tt is manifest that the answer 
may also be obtained by construction. The feed pumps are, in Messrs. 
Maudslays' engines, аз well as in most other engines, worked oll the 
air pump cross head; the length of the stroke of the air pump, there- 
fore, determines the length of the stroke of the feed pump. 

The sizes given in the table have manifestly reference only to side 
lever engines. The size of the steam pipe is not given in the table, 
but the size of the steam port is, and the steam pipe should be, about 
the same area. The quantity of lap or cover proper to be put upon 
the valve, is a questiou determinable altogether by the quantity of 
expansion required, and varies in different engines of the same power. 
But the upper and under faces of the valve are, in Messrs. Maudslays' 
engine, in no case of the same breadth: the cause for this inequality 
is that if the valve be at half stroke, that is, with both ports closed, 
and if the engine be moved round, the travel of the valve from half 
stroke to the extremity of the stroke dornmards will be found to be 
not the same as the travcl of the valve from half stroke to the ex- 
tremity of the stroke upwards. In other words, the space described 
by the valve wbilst the piston descends, and the space described by 
the valve whilst the piston ascends, are not «quol ; whereby ıt becomes 
necessary іо make the superior and inferior faces of the valves of 
different depths, to compensate for tis inequality. 
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The accuracy of the preceding statement every engineer has it in 
his power to verify, either by a model, or by a drawing of the valve 
and piston in their several relative positions. The cause of the 
irregularity may be traced to the oblique action of the coanecting and 
eccentric rods. Ifthe piston be placed at half stroke, that is, midway 
between the top and the bottom of the cylinder, the crank will not be 
level. This is manifest from the ordinary method of ascertaining the 
length of the connecting rod, which is to level the beams, and take the 
vertical distance from the extremity of the beams to tlie centre of the 
crank shaft. When the beams are level the engine is at half stroke, 
but if we wish to attach the connecting rod to the craok pin—its 
length being ascertained as above—it will be necessary to bring the 
crank down д little, to compensate for the depression of the head of 
the connecting rod due to the deviation froin the vertical Іше. If, 
then, the crank be not level at half stroke, the descent of the piston 
from half stroke, and its ascent to half stroke again will accomplish 
more than half a revolution of the paddle wheels ; and the ascent of 
the piston from half stroke, and its descent to half stroke again, will 
accomplish /ess than half a revolution of the paddle wheels. The ratio 
of the disparity will vary with the length of the connecting rod, the 
circumstance of there being overhang or no overhang of the beam, the 
length of the beam, and other cireumstanees ; but in all ordinary en- 
gines, the differenee between the upper segment of the circle of the 
erank’s revolution and the under segment of that circle will interfere 
with the valves’ motion, and the proportionment of the valve faces 
ought to have reference to the extent of that interference. 

It is Messrs. Maudslays’ practice, in some of their very recent en- 
gines, to make the stroke of the valve considerably more than twice 
the depth of the port. All the valve levers are equal, and the stroke 
of the valves is in all cases equal to the throw of the eccentric. It is 
also their invariable practice, in all engines of considerable magnitude, 
to construct the valve easing witha faucet joint, to permit the ex- 
pansion of the casing when heated with steam, without distorting the 
cylinder. In some large engines which have been without this рго- 
vision, we have known the cylinder ports to be rent asunder by the 
expansion of the casing; and however frequently and however well 
the rust joints of the casing might have been made, they invariably 
became very soon leaky, from the effect of unequal expansion. The 
cylinder when hot will expand as much as the valve casing; and if the 
two were always equally heated, no detriment could ensue from the 
absence of an expansion joint. But as the throttle valve is never per- 
fectly tight, and as the slide valve generally is se, the steam before 
the engines are started enters the casing and induces its expansion ; 
whilst being exctuded by the slide valve from the cylinder, the cylinder 
is not heated, and therefore does not expand. Injury of some sort or 
other, if tlie engine be large, is sure to be the result of these conflict- 
ing forces. Our provineial engineers are sadly deficient in their 
acquaintance with or their attention to details such as tbose to which 
we have adverted ; yet it is upon an attention to such details that the 
superiority of an engine prineipally depends. ani 

In the double cylinder engines of the Messrs. Maudslays, cylindrical 
slide valves are employed, and have been found to operate extremely 
well The packing of these valves is metallic, The packing of the 
pistons made by the same firm are invariably metallic, and generally 
consist of a single ring turned eccentric, eut in one place, and the cut 
part fitted with a tongue piece to prevent the stenn from passing 
through the cut. A piece the same breadth as the ring is fitted over 
the back of the eut, ground tight, aud then rivctted to one part of the 
ring. The elasticity of the ring is in most cases found sufficient to 
keep the ring in intimate contact with the interior of the cylinder, anml 
the force with which this contact is maintamed may be either aug- 
mented or diminished by a bridle—a truly ingenious contrivanee, and 
one which we regret the limits of this notice prevent us from referring 
to more specifically. и ) 

In a future paper we shall probably enter with considerable minute- 
ness into the merits of Messrs, Maudslays’ machinery, or rather into 
those details which constitute the excellence of the machinery of that 


emiuent firm. 
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Tue following Table of Proportions is collected from Marine Engines of Messrs. Maudslays’ manufacture. 


lors: Power . 21170 15 20 25 | 30 40 30 60 70 80 100 
Nt s Hi. ШЬ |5 des |45 Hi A e ae t D füs Ses JR ke des |] Re Aa. | SES Has |% Axe 

Cylinder, diam. inside o 2 20 24 27] 291 32 36 40 3 461 4% 53 
Air-pump, diam. inside — . о 113 14 16 17 18 en 24 | — 24 28 25 31 
Slides, dian. . : о 9 101 115 1232 oe 15 173 174 21 21 223 
lot water pump, diam.  . . 21. 24 3 31 31 4 43 , 4i 51 51 61 
Injection cock, diam. 5 = i 9 2l о 21 47 5 a 
Feed pipe, diam. 1 211 gu gu 24 
Hand pump, diam. 4 4 4 5 5 6 om 6 6 6 6 
Crank shaft, diam. 5 4i 6 6i ; pu 8 9 | 10 101 103 12 
Piston rod, diam. А 2 2 23 oF a 3! 34 4 4} 41 43 51 
Air pump rod, diam. о 11 1$ 2 21 23 23 а | 3 34 31 5: 
Cylinder side rod, diam. . : 74 3 13 2 21 21 23 E | 31 34 34 33 
Air-pump side rod, diam. . A w 12 E 13 1i 18 14 11 21 91 22 
Slide rod, diam. i $ | а i 1 1. qo 1i | 1i 13 1: li 
Beam gudgcon, diam. — . : 4L 6 6 7 ji 8 9 $ 101 104 12 
Deam ends, diam. pins 5 2 oe 2r 3 3r 32 4 | 4} 41 44 51 
Air pump pins in beam, diam. c 13 15 We ШЕ 2 21 21 21 2z ud 3i 
Length of strokcof cylinder А 2 DE 2 6 2 9 3 0 BV G 4 0 n @ |) 4 eg 4 6 5 0 
Beam at centres, diam. . . A Bel) il © п gy 1 g n a 2 il zog ME 2 9 B og 3 0 
Beam near centre, depth . e 103 113 ok p а i SEL 16331 1 2 We al ШЕП - 0 
Beam at ends, depth > 5 5 62 63 7i 8 85 10 101 12 12 i] 
Beam at ends, diam. . 6 02 8 9 91 103 12 JI 1 g | omg 1 4 
Doss of beam, centre length қ 5 6 6 6 бі 2 8 8 101 103 12 
Air-pump boss of beam. diam. a ag 32 31 34 4 4i 5 B 61 6i 7 
Air-pump boss of beam, length 6 g ot 21 28 3 3% 34 33 41 41 43 
Centre boss of beam, diam. Е 84 11 is l 1 1 2 TES i de 1E 1 1 1 8 1 10 
Beam, thickness of 1 1i 15% 1g 1: 15 ПЕ 2 211 21 2-5, 
Centre of beam to centre ‘of parallel 

motion А 81 93 104 113 ue] Tl Be o- m 1 44| 1 wa 1 m] 1 a 
Cylinder cross head, depth of boss 6 74 8 9 9i 104 12 11 ey a ee || ee 
Cylinder cross head, depth of middle 41 Di 61 8 nu gi 94 101 Ws imu x m 
Cylinder cross head, thickness 14 ae 13 22; 21 21 23 3 31 31 ae 
Cylinder cross head, diam. of boss 4 44 5 53 6 63 PES 8 83 9 10 
Air-pump cross head, depth of boss . 44 8 54 63 63 8 o 10 104 102 12 
Air-pump cross head, depth of middle 34 4 4i 5 51 Gt 7 8 8. 3 9 
Air-pump cross head, thiekuess 1 li 14% l3 11 ПЕ 2 2 21 21 2% 
Air-pump, centre to centre, side rods 

transversely . 2 53) 2103 | 3 12] 3 33] 3 61| 311i) 4 5 4 73 | 5 OF | 5 03] 5 84 
Air-pump cross head, diam. of boss 2-5 34 3% 4 4 1$ 55 gu 53 53 i 
Steam port, length . 73 8$ 10 11 11i 13 15 184 134 184 20 
Steam port, breadth 1i 13 2 21 93 23 3 3 4 4 4% 
Slide, motion of 2 5 44 5 5i 6 62 7% 8i 8l п 11 121 
Crank centre, height о 4 8 6 0 6 6 6 6 now Gom ШО 0) 10 0 i ЖЦІП УІІ 4 
Beam centre, beight 7i 73 8 9 10 l4 16 16 18 18 20 
Centre of beam gndgeon to centre of 

crank аза 9 ul sie] 23 | ain | & 8 |а sel] @ soe sah s Ж 
Centre of beam gudgeon to centre 

of cylinder em 214) 3 62) 3 9 4 12| 4 9 $ 6 8 au @ 3 6 3 ; 0 
Centre of beam to centre of air- -pomp ib e Sp o 1 9 LOWE OR m s]; m e gua] S 6 
Meight of parallel motion centre from Ей 

slecpers . 3101| 4 24] 4 7h] 5 OF) 5 42] 6 1$] 61:1 0115 7 9$ OR 8 6 
Centre of slide rod from slide face. 2 gu 2} 2r 23 H 33 as 33 +5 45 4% 5 
Centre to centre of beams trans- 

versely 5 8 i) 3.3 3 6:| 3 9 4 0 4 6 5 0 5 2 $ m $ 9 6 6 
Centre to centre of frames trans- Б 

versely . A Om 111 24 DEED 2 10 2 10 3 4 3 4 2 
Centre to centre of engines trans- Е 

versely ó 5 5 6 6 0 6 4 6 8 7 0 7 4 8 0 8 4 9 0 9 0 10 6 
Height of condenser from sleepers n 2 1 5 6 111] 1113] 2 23 | 2 22) 2 3 
Centre of beam gudgeon to front of 

condenser. 103 meon 3 1 6 пораи 
Centre of beam gudgeon ‘to back of 

condenser — . . . 41 7h 8 4 q 1 0 1 lj 1 1g] 13 
Condenser, width : а 2 8i 3 21 3 5 i 34 4 61 4 10 4 10 9 94 
Eduction pipe, depth А я 101 i i 11 14 eee a | 15 » sm 
Condenser, thickness i : i 3 3 i 1 1 14 nn l4 
Foot valve passage, depth 5 2 2 . 8 4 4 5 5 6 
Foot valve passage, width 5 0% 1 5 il 6 me 2 0 24 2 4 & m] 
Columns, diam. of top с 4 43 Dt 51 6 А 8 8 oe 9% 10 
Columns, diam. of bottom 4% от 61 62 6% 8 9 9 102 102 11: 
Frames, thickness bat $ ce i i i 1 1 14% 1 1$ 
Ceutre to centre of columns in side 
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Centre of crank to centre of parallel li Е f 
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DOUBLE CYLINDER STEAM ENGINE. 


Description of a Double Cylinder Rotative Stam. Engine, erected by 
Missus. б. and J. Rennie, af Mr. Thomas Cubitt’s Factory, near 
F'auzhall Bridge. 


Tuts engine is entitled to the attention of all who are interested in 
the economical production of steam power. For a rotatory engine its 
consumption of fuel is believed to be unpreeedentedly small; and we 
are convineed we shall render an acceptable service to our readers by 
informing them of the peenliarities of its structure, and the uature of 
its performance. 

The arrangement of the parts of the engine is identical with that of 
the beam rutative engines in common use, with the exception that the 
motion is derived from two cylinders instead of from one. The em- 
ployment of two cylinders, the pistons of which are worked Бу the 
same steam, was first practised by Hornblower, and extended and 
improved upon by Woolfe; but the plan has never come into general 
use, In this engine the smaller eylinder is one-fifth of the capacity of 
the larger cylinder, and the expansion takes place in the larger cylin- 
der exelusively. The steam enters the smaller cylinder direct from 
the boiler during the whole of the stroke; and having pressed down 
the piston, escapes, not into the atmosphere or into the condenser, but 
into the larger cylinder, where it becomes instrumental in furcing the 
piston of the larger eyliuder upwards. The same steam, therefore, is 
rendered available in the production of power in both of the cylinders, 
and it is only after having aceomplished this end that it escapes into 
the condenser. 

The piston rods proeeediug from the cylinders are attached to the 
same end of tlie beam, the rod of the larger cylinder at the extremity 
of tlie beam, and tlie rod of the smaller eylinder at a point nearer tlie 
main axis. The pistons, therefore, act in eoncert ; and by a proper 
arrangement of the valves, a commnunieation is maintained between the 
space beneath the piston of the smaller cylinder and the space above 
the piston of the larger cylinder, so that the pistons deseend simul- 
taneously. 

The engine is supplied with steam by one boiler, which is eylin- 
drical, and is, in its details, of the most approved Cornish construction. 
The exterior diameter of the boiler is 6 ft. 3in., the extreme length 
31 ft, and the pressure of the steam 25 lb. upon the square inel. 
The fire grate is situated in an internal Іше tube, 3 (t. Sin. in diameter, 
which extends throngh the boiler, from end to end. The length of the 
fire-place is 4 ft. 6 in., its breadth 3 ft. $ in., and its mean height 15 in. 
The coal burned is Graigola, an excellent and economical species 
of Welsh coal, whieh produces no smoke. The depth of coals upon 
the fire burs is never permitted to exceed З inches, so that there is 
little or no earbonie oxide generated. The combustion is slow, a con- 
dition favourable to its perfection, and as the intensity of the fire 
scarcely exceeds that of a eommon household grate, there is по clinker 
formed. The fire bridge is composed of brick, and instead of being 
flat upon the upper surface, as is the case in many boilers, is formed 
to a circle nearly concentric with the eircle of the flue tobe, and 
leaving only a few inches of opening between the convex surface of 
the bridge and the eoneave surface of the flue tube. By this expedient 
the flame and hot air proceeding from the fire are spread in а thin 
sheet over the interior surface of the flne, by which means their heat 
is more rapidly and perfectly communicated to the water in the 
boiler. 

Between the fire bridge and the farther extremity of the builer a 
tabe extends longitudinally through the flne. This tube contains 
water; it is akoot 25 inches in diameter, and communicates in two 
places with the water in the boiler. One of these communications is 
through a vertical pipe, extending from the under side of the tlue tube 
to the under side of the horizontal pipe containing water, and situated 
immediately behind the bridge, The other commnnieation is through 
а copper pipe at the after extremity of the boiler. This pipe is 34 in. 
in diameter; it springs (rom the opper side of the horizontal pipe, 
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and, passing to the outside of tlie boiler, ascends until it reaclies the 
level of the boiler top, when, bending over, it peuetrites the shell of 
the boiler, and descends internally nntil it reaches to the depth of a 
few inches below the water level. Through this arrangement of pipes 
a continual current of steam and water is maintained. 

The hot air, npon leaving the farnaee, travels through the internal 
flue, communicating its heat both to the water in the boiler and to the 
water contained in the horizontal pipe sitoated in the tlue which we 
have just described. Upon arriving at the extremity of the internal 
fue, the eurreot of hot air is separated into two streams, one of whieh 
traverses the one side of tlie boiler, and the cther the etlier side of tlie 
boiler. These streams, npon arriving at the front vf the boiler, again 
unite; they then deseend, and pass longitudinally beneath the bottem 
of the boiler, after which they enter the chimney. Іп the passage 
which unites the flue beneath the bottom of the boiler with the chim- 
ney, along pipe is placed about 15 inches in diameter, and into this 
pipe the water employed for feeding the boiler is first introduced. By 
this arrangement the air proceeding to the chimney is robbed of its 
superfluous heat, and eseapes into the atmosphere at a comparatively 
low temperature. 

The pressure of the steam in the boiler is indicated by а syphon 
mercurial gaoge, graduated to feet, inches, and quarters of an inch, 
The level of the water in the boiler is regulated by a feed cock, 
adjusted from time to time by the engineer. The usnal apparatus for 
feeding by a head of water, with a valve operated upon by a float, 
would require to be of inconvenient dimensions if applied to this 
boiler, on account of the superior pressure of the steam to that of 
ordinary land boilers. There is a glass gauge tobe and the usual 
gaoge cocks for the indication of the water level. 

The boiler is furnished with two steelyard safety valves, and oue 
safety valve situated within the boiler and inaccessible to the engineer. 
Four brick walls enelose the boiler, and a 9-ineli brick areh extends 
over its top. Between this areh and the external surface of tbe 
beiler a space of au inch or two is left, to leave room for the expansion 
of the boiler. Above the brickwork there is a layer of charcoal 
about a foot in depth, for the purpose of preventing the escape of heat 
from the boiler; and the preeautions adopted have the effeet of ren- 
dering the escape of heat so trifling that it is nearly itopereeptible. 

The interior diameter of the steam pipe is only 3 in. Upon stopping 
the engine, the eccentric rod is not thrown oot of gear, as is the usual 
practice, but а cock in the steam pipe is shut, whereby the admissioa 
of steam to the engine is totally prevented, and the quieseence of the 
engine is the result, The eoek by which this is accomplished is a 
four-way cock, one of the channels through it being for the purpose of 
maintaining the communication between the boiler and the slide valve, 
and the other for accomplishing the operation of bloming through. 
The slide valves are of the common three-ported description, and are 
situated at the upper extremities of the cylinders, The covers of 
both cylinders are upon the same level, but the larger cylinder being 
the longer projects downward further than the smaller one. This 
peeuliarity, however, is not observable to а spectator: the symmetry 
of the work has been carefully aud successfully preserved. The valves 
move simultaneonsly, and are put in motion by arms extending from 
stout iron rods, which ascend through the floor of the engine-room, 
and are guided in soekets attached to the respective cylinders to whieh 
the valves belong. These rods derive their motion from a crass head 
which forms the upperside of a square frame, in which a heart-shaped 
cam revolves, by which means the frame is moved alternately upwards 
and downwards, the sides of the frame being so far apart that the cam 
passes them in its revolution, without communicating any lateral 
motion. This arrangement lias been long known under the name of 
the heart тойоп, but its extended employment has heen prevented by 
the impression that it produced a jarring and irregular motion, un- 
favourable to the smooth working of machinery. This impression is, 
in the present case, proved to be unfounded: the valves are moved 
without noise, tremor, or harshness of any hind. The advantage to 
be derived from the use of the heart motion isa rapid opening and 
closing of the port: but we believe the eccentric to accomplish this 
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operation with sufficient rapidity, if the ports be made of proper 
dimensions. 

The cam is made of steel, and the upper and under surfaces of the 
square frame against which the cam presses are covered with plates 
of steel, about three-quarters of an inch iu thickness. The cam is 
bolted upon a cast iron chuck, keyed upon the end of a horizontal 
shaft, about 35 in. in diameter, which derives its motion from the main 
shaft of the engine, at the same point where the governor derives its 
motion. The square frame presses against this cast iron chuck, and 
is steadied by it. 

The beam, parallel motion, connecting rod, crank, fly wheel, &c. are 
of the usual description, and therefore require no particular notice. 
The slide valves are, as we have already mentioned, of the description 
known as tbree-ported. There is a loss of steam from the use of this 
kind of valve. We consider a double two-ported valve to be in every 
respect preferable. The governor is supported by a frame placed 
immediately over the crank shaft, and the connection between it and 
the throttle valve is maintained by a rod which runs beneath the floor 
of the engine house, The diameter of the cold water pump is 10 in.; 
the length of its stroke 2 ft. 53 in. The diameter of the air pump is 
20 in.; the length of its stroke 3 ft. The delivery valve is situated 
in the mouth of the air pump; it is of the pot-lid construction, but 
by a partial application of the principle of equilibrium, the noise and 
force with which common pot-lid valves shut are greatly abated. A 
valve so constructed as to be in. perfect equilibrium would manifestly 
not work in an air pump, as no upward pressure would open sucha 
valve; but by the combination of the principle of the equilibrium 
valve with that of the ordinary pot-lid or spindle valve, a point of 
adjustment may be arrived at where the valve will open with suffi- 
cient facility, without being closed with an injurious force. 

This will be better uaderstood by the annexed section and plan of 
ihe delivery valve. For this sketch, as well as for the iudicator 
diagrams which accompany this article, we are indebted to the Messrs. 
Rennie. 


Fig. 1.—Section of Valve. 


aaaaaa Fig. lis one half of the valve proper, or that part 
which rises to permit the escape of the air and water lifted from the 
condenser by the air pump; 2 b b b b is one half of the valve seat, or 
that part which remains stationary, and against which the valve 
strikes. The valve seat is bolted by six bolts to the mouth of the 
pump, by bolts which pass through the holes z v v 2, Fig. 2. The 
amount of force with which the valve is closed is that due to the 
pressure upon the horizontal surface A, Fig. 1, on the ring AA A A, 
Fig. 2, whilst the real area through which the air and water escape 
is that represented by B, Fig. 1. Whatever pressure exists upon the 
side of the valve C, is balanced by the equal and opposite pressure 
upon the other side C. It is manifest that the more nearly the faces 
J and /' are brought into the same vertical line, the less force will the 
pressure above the valve exercise in shutting it, and the greater will 
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be the force requisite to open it; and if the faces were brought into . 
the same line, no force that the greatest pressure beneath the valve 
could produce would ever open the valve. 


Fig. 2.—Plan of Valve. 


The species of valve applied to the air pump of this engine is сег- 
tainly superior to that employed in engines in general; but we believe 
that the application of the slide valve to air pumps would be preferable 
still. One slide valve would perform the united functions of the foot 
valve, the bucket valve, and the delivery valve. The air pump piston 
might then be made without any opening through it, the water being 
expelled from the air pump by expression; and if the piston were 
made to travel a short distance beyond the port, no accumulation of 
air could take place ia the pump chamber. We cannot enlarge upon 
this topic further than to say, that by using a slide valve worked hy 
the engine, a better vacuum might be attained in the condenser than 
by any species of valve which is opened by the difference of pressure 
upon its two sides. 

A certain quantity of the power which an engine exerts is exerted 
in overcoming its own friction, lifting the water which has accom- 
plished the condensation of the steam out of a vacuum, &c. The term 
horse power is used to denote the available quantity of power which 
an engine is capable of furoishing for any useful purpose, aud is, there- 
fore, the excess of the power produced over the power consumed by 
the engine itself. Any estimate of the power of an engine, based 
upon the assumption that the whole power exerted by the piston is 
the trne measure of the engine's beneficial exertion, is, therefore, 
fallacious. An allowance of one-eighth of the power as being con- 
sumed by the engine itself, is a usual and moderate allowance. 

The amount of economy to be obtained from steam working expan- 
sively is precisely the same, whether the expansion takes place in one 
or in two cylinders. The use of two cylinders serves to equalize the 
action and to diminish the strain thrown upon the moving parts; but 
it is questionable whether the greater fluctuation of pressure when 
only one cylinder is used might not be rendered equally instrumental 
in the production of a regular motion, simply by using a larger fiy- 
wheel, or driving the fly-wheel at a greater velocity, and whether it 
is not quite as simple to increase the strength of the moving parts а 
little, as to add an additional cylinder and piston, to prevent them from 


being subjected to so great a strain. 
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Fig. 3.—Indicator diagram of Small Cylinder. 
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A L, Atmospheric Linc. 


It is easy to determine analytically the amount of advantage that is 
to be derived by using steam expansively. Let the fall pressure of 
steam upon the piston be represented by unity, and let x represent 
the eapacity of the larger cvlinder, or the space through which the 
piston has been moved, whilst urged by the expanding steam. The 

l 
I+z 


density will then be and assuming that the densities and elas- 


_— А бе ,. а 
ticities are proportionate, ТЕ. willbe the differential of the efficiency, 


and the efficiency itself will be the integral of this, or, in other words, 
the Napierian logarithm of the denominator. Wherefore the efficiency 
of the whole stroke, whether the expansion is aceomplished ia one or 
in two cylinders, willbe 14- Nap. log. 1-4-2. 

Taking the pressure of tlie atwnusphere at 15 lb., and the pressure 
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PERFORMANCE оғ ENGINE. 

The engine makes 19 double strokes 
per minuje. 

The consomption of fuel is 132-3 Ib. 
of unscreened Graigola coals per hour. 

Tlie area of tlie. smaller eylinder, less 
3 the rod, is 15624 square inches. 

The area of the larger cylinder, less 
4 tlie rod, is 749:29 square inches. 

The number of feet per minute travel- 
led by tbe smaller piston is 171. 

The number of feet per minute travel- 
led by the larger piston is 225. 

The mcan pressure in the smaller 
cylinder urging the piston, as shown by 
the indicator, is 25:50 lb. upon the square 
inch. 

The mean pressure in the larger cylin- 
der urging the piston, as shown by the 
indicator, is 6*9 ll. per square inch. 

We subjoin indicator doen taken 
from both eyiiuders, in the ordinary work- 
ing condition of the engine. 

We are informed by Mr. G. Rennie 
that the nominal power of the engine is 
40 horse power, but that the actual 
work performed, or power exerted is— 


1 
20:5 


17, 51bs-—-—-~-> 


sate 


5 


Ву the smaller eylinder SG 

By the larger cylinder. . . 82% 

Real number of horses power of en- 
502 


ЭШв о 6а с 65 9 с 


It is right, however, that we shoold 
investigate this point fur ourselves. 

The area of a surface included withia 
the lines of av indicator diagram is a cor- 
rect representation of the power really 
exerted by an engine, but the mode of 
finding a numerical expression for that 
area by means of ordinates is not per- 

* fectly correct; although if tbere be a 
sufficient number of ordinates, (лау be 
rendered sufliciently correct for practical 
purposes. We shall, therefore, take the 
mean pressure in the smaller evlinder at 
95-26 pounds, and the mean pressure in 
the larger cylinder as 6:7 pounds, as de- 
termined by Mr. Rennic. 


15624 x 2556 x 171 = 
5 L 8140103 R4 — 35000 = 2-46 
Н 749.9u0X 0° 9 X 905 = 
: 1178752625 — 33000 = 9247 
, 
: боз 
: Deduct for friction, pamping 
Я water out of condenser, &c., 
В one-eighth 4 


Real number of horses power 0270 


upon the piston at the commencement of the stroke at 25 lb. above the 
pressure of the atmosphere, then 154-25—40 Ib. If the steam be eut 
off at one-fifth of the stroke, or if, as in the present ease, the smaller 
cylinder be one-fifth of the capacity of the larger cylinder, the steam 
will be expanded into 5 times its original volume. lts pressure, there- 
fore, at the termination of the stroke, will be *?—8 Ib. or 7 Ib. below 
the pressure of the atmosphere; but as the uverage vacuum in the 
cylinder of an engine rarely much exceeds 24 in. of mereury, or 12 1b. 
pressure, the unbalanced force of the steam, or the force of steam 
urging the piston at the end of the stroke will be 12 —5—1 lb. Whea 
the steam is cut off at one-fifth 2-4. The efficiency, Шеге(оге, is 
14- Nap. log. (14-4)=1+4 Nap. leg. 5. 

The Napierian logarithm of 5 is 1:609 1379, therefore the total effi- 


ciency of the steam із 220091379, instead of 1. In uther words, the 
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efficiency of the steam is rendered one and a half times greater by 
being so used as to be expanded into 5 times its original volume. 
This result is perfectly independent of the pressure of the steam em- 
ployed ; but if steam of a considerable pressure be not employed, the 
cylinders will require to be of inconvenient dimensions. The idea 
entertained by some persons, that the cause of the economy in the 
Cornish and other engines which use high pressure steam expansively, 
lies in the inconsiderable difference in temperature between steam of 
the pressure of one atmosphere and steam of the pressure of several 
atmospberes, is perfectly fallacious. Temperature is not in all cases 
a measure of the comparative quantities of heat resident in bodies. 
Two cubic feet of steam of the pressure of one atmosphere will, if 
compressed sufficiently, become about one cubic foot of steam of the 
pressure of two atmospheres; and whatever may be the temperature 
of the steam in the two states, the quantity of heat existent in it will 
be in each case the same. 

In common rotative engines, which operate without expansion, the 
ordinary consumption of coal is 10 10. per horse power per hour. But 
the horse power is usually fonnd to be about 52,000 Ib. raised one 
foot high in the minute, which is equivalent to 20:208 millions raised 
one foot high by a bushel ог 811b. of coal. Some good engines, how- 
ever, operate with an effective pressure upon the pistor of 135 Ib. per 
square inch—60,000 raised one foot high for a horse power ; and a few 
ascend as high as 66,000 per horse power, without employing high 
pressure steam. The engines consume about 8 lb. of coal per nominal 
horse power, or 4 lb of coal per horse power of Watt. The consump- 
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tion of coal in this engine is 132-3 Ib. per hour EE. == 2°) lb. per 


horse power per hour. 

We recommend this engine to the notice of all who are interested 
m steam machinery. Ву the use of the Graigola coal, smoke is alto- 
gether avoided, and this species of coal is moreover extremely lasting 
and economical. The engine is elegantly finished ; its parts are skil- 
fully and tastefully arranged, and the details of its construction 
manifest the supervision of the skilful mechanic. In the economy 
with which it performs its work this engine stands in the first rank ; 
and it certainly works with a smoothness, efficiency, and equability, it 
would be difficult to surpass. As a specimen of workmanship, as well 
asan acbievement of engineering skill, it is destined to confer much 
honour npon the Messrs. Rennie. 


METROPOLITAN IMPROVEMENT SOCIETY. 


Wuoever has, іп any degree, reflected on the architectural movemert, 
which was such a prominent feature in the Georgian era, and is eqnally so at 
the present day, must have felt strongly the necessity of some general plan, 
and of a central controlling body. Whether we look at what has been 
effected, or what is left undone—whether we regard the nsefn! or the orna- 
mental, the imperfection of the present measures has been evident, and the 
growing disposition towards remedying this defect. Who thinks of the old 
cily, and looks at the new one which has now risen, withont regretting that 
so many spots where improvement is urgently called for, should have been 
left nutonched? The men of the present day have thrown off the dulness 
and pnerility which infested England in the time of the second and third 
Georges, and it is plain that we have taken steps to redeem our metropolis 
from their neglect. Such a period of repose was perhaps wanted after the 
yiolence of the civil wars, and the dissolnteness which prevailed under the 
second Charles, lt might be in the social body, as in the human system, 
that irregnlar excitement must he succeeded by as great a collapse ; and never 
perhaps was the depth of the bathos so extremely felt in this country as 
when eqnally in arms, in literatnre, and in art, with few, and those not firsts 
sate, exceptions, we had nothing bnt mediocrity. Nor was the passive en- 
durance of dniness the sole evil there was—a power of warfare active 
against whatever of beautiful and great our ancestors had left, music was made 
not only an exile but an alien, painting defunct here was exercised only at 
the hands of foreigners, and the whitewash brush, which so mercilessly at- 
tacked the arts of design in our buildings, was wielded!uot, less energetically 
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in the world of letters. The age of pigtails and milk and water was not con- 
tented with self-disfiguration, the same artist who had spoiled his own head, 
clapped periwigs on the heads of the Romans: and both the country and the 
theatre witnessed caricatnres not only of the proprictics of particular áges, 
but of human nature itself. The puritans destroyed, the cavaliers disguised, 
and the Hanoverian dnlness finished whatever the presumption of the restora- 
tion had left untonched. The dawning of the present movement, the 
glimpses of better days, which were seen even in the worst, and the processes 
by which even evil features were made to work good, would take too long a 
history to sketch now—we must be contented with the result. We have a 
metropolis which, both in historical remembrances and existing monuments, 
has all the elements of grandenr and beauty which the most magnificent 
could desire; our only care must be what to restore, what to destroy, what 
to bnild anew. А uniform process is all that is required to unite the dis- 
persed materials ; the expense is no part of the question, for in these days the 
want has bnt to be felt to be supplied. People are aware that thongh money 
may be trifled with, health may not, and expediency sinks in the consi- 
deration. 

When, therefore, the question of metropolitan improvement has reached 
that state when men’s minds are prepared for its consideration, ihe formation 
of a society for its furtherance cannot fail to be a successfn] means of accom- 
plishing the object. The difficnltics which might have arisen from such a 
plan, emanating from selfish purposes, are well met in the prospectns of the 
present society, which declares that the society is not formed to originate 
plans, or to advocate particular views, but to discuss their merits and to draw 
the attention of the legislatnre to the subject. Supported as the Metropo- 
litan Improvement Society already is, by many of those who have individually 
laboured with honour for the same purposes, it must have a moral weight 
which will powerfully contribute towards its success. The main objects 
which are to be kept in view are, first, the mcans of checking the mortality 
now reigning in over-crowded and ill-drained neighbonrhoods; sccond, 
affording facilities for commercial interconrse ; third, the suggestion of 
proper sites for churches, schools, and other public institutions, and for parks 
and public walks; and fonrth, decoration or architectural embellishment. 
The means of consuming smoke is also noticed as a subject for inqniry, and 
generally all plans and suggestions which have a tendency to forward the 
general objects of the society. The consideration how the funds for this 
purpose can he best. provided is of course a necessary part of the plan, bnt 
little diffienlty is to he anticipated on that score, as (ах of two-pence or 
three-pence in the pound will amply provide for all wants, and can meet with 
bnt few opponents. To our readers this society cannot be too strongly re- 
commended, for independently of the smallness of the subscription, the self- 
interest they have in promoting its objects must be a sufficient stimulus for 
securing their adhesion; as, toa, the socicty proposes to discuss any bnilding 
or drainage bills, or others affecting the metropolis, it will become a powerful 
centre of attraction to all carnest for their own welfare and that of their 
profession. 

To the originators of this society a great debt of gratitude is dne, for its 
beneficial inflnence must he. felt not only hcre, bnt in every great city in the 
English empire and the world. 


Improven Pamer Macue’.—The endless variety of architectural orna- 
ments to which this material is now adopted, is well deserving the notice of 
the architect and every man of taste. Upon a recent visit to Mr. Bielefeld’s 
manufactory in Wellington Street, Strand, we were much surprised to find 
the numerous and beautiful forms into which this material is now moulded ; 
foliage, either Gothic, Grecian, Roman, Elizabethan, or Renaissance, is here 
developed in an endless variety of ornaments far mouldings, cornices, panels, 
ceilings pictnre frames, &c., from the most minute monldings to the largest 
size, from patere of an inch diameter to the centre flower of 66 iuches 
diameter. Capitals of the Tonic order, and Corinthian, from ihe examples of 
Jupiter Stator, monnment of Lysicrates, the Tivoli and Temple of the Winds, 
besides numerous capitals of the Gothic, Elizabethan, and other styles. The 
frames for pictnres and chimney glasses are of the most elaborate workman- 
ship; one that we saw in the Show Room, 6 feet by 4 feet, was adorned 
with foliage of the most beautiful description, with Cnpids іп alto-relievo, 
copied from a fine specimen of old oak carving. We might continue on de- 
tailing the nnmerous works collected in this store-house of ornament, and 
fill our Jonrnal; we therefore must recommend the architect to visit the 
show-rooms and judge for himself. 
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PEN AND PENCIL SKETCHES IN POITIERS AND 
4 
ANGOULEME: WITH SOME REMARKS ON EARLY 
ARCHITECTURE. 


By Georce GopwiN Jus, F.R.3., е. 


(Continued from page 71.) 


Chapter 2. 


Tue western front of Notre Dame la Grande of Poitiers, represented 
by the above engraving, (Fig. 4,) is a most interesting example of a 
class of buildings peculiar to this part of France. The possession of 
stone easy to work, the greater influence of Byzantine taste, as well as 
other circumstances, have produeed a marked difference in the archi- 
tecture of various provinces, although proceeding (топі the same type: 
thus while we find in Normandy buildings of simple severity, adorned 
exteriorly with little more than zig-zags and rudely-seulptured cor- 
bels, we have here facades elaborately sculptured from tie ground to 
the summit, presenting not merely highly-enriched and often very 
elegant capitals, borders, and scrolls, but multitudinous figures in all 
imaginable positions, and in very high relief. The absence of the 
western towers, too, їо the structures we are now speaking of, constitutes 
another marked difference from the Norman buildings. 

The date of the erection of Notre Dame is probably at the end of 
the 11th or beginning of tlie 12th century ; but the entrance front is 
unquestionably more recent. This part of the building, which is 
bounded by clusters of columns supporting two small cireular turrets 
with conical stone roofs, is divided into three distinct stages by еп- 
riched cornices, and terminates in a broken pediment or gable, (so to 
speak,) which is also divided horizontally into two compartments, 
The entranee doorway, which js recessed, is semicircular in the upper 
part, as are the areades above coptaioing figures; but the blank open- 
ing on either side of it has a pointed head witli two small semicircular 
arches beneath it. The spandrils beneath the first cornice and corbels 
contain a series of bas reliefs, representing on tlie left-hand side of 
the spectator Adam and Eve, Nehuchadnezzar, some of the prophets, 
andan angel announcing to Mary the dignity of her coming child; and 
on the other side the meeting of the Virgin and Elizabeth, and the 
birth of the Saviour. Over the doorway is a cireular-headed wiodow, 
with a eanopied niche on either side, which is an interpolation of later 
times. The figures in the arcades represent the apostles and two 
bishops. The lower part of the gable is inlaid with a serics of small 
circular discs, and the upper part of it with squares placed diagunally : 
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in the centre of the two parts is sculptured a large тевсѓси piscis» 
containing a figure of Christ and symbols of the four evapgelists, 
namely the bull, the angel, the eagle and the lion. 

The veneration in which the form ealled ceserca piscis appears to 
have been held, and its constant occurrenee in ancient buildiags, have 
atlurded matter fur much disquisition. The early Christians symbol- 
ized our Saviour by the form of а fish, because, as has been supposed, 
the initial letters of Christ's name and titles form the Greek txorz 
(fish): moreover, according to Tertullian, who wrote in the second 
eentury, they called themselves Pisciculi, considering that the Chris- 
tian life eommeneed in the waters of baptism.* The fish itself was 
accordingly seulptured for decoration, but seems to have been after: 
wards superseded by the fish-shaped compartment formed by the 
intersection of two equal circles, in some eases rounded at one end. 
In England this is found in a variety of positions and of various 
dimensions, both in stone and on painted glass: it is ta be seen over 
many doorways, enclosing the figure of Christ, —as for example, in the 
south porch at Malmsbury Abbey Chureli, (represented in the annexed 
sketeh, Fig. 5,) at Barfreston, and at Rochester Cathedral. Medalliors 


of this shape, containing sculptured figures, oecur frequently round 
the doorways of Anglo-Norman buildings, as at Malmsbury ; and win- 
dows of this outline are found at Romsey Church, Hampshire, Beverley 
Minster, Yorkshire, Salisbury Cathedral, and elsewhere. In York 
Cathedral a boss in the groiniog presents the гсесіса piscis enclosing 
a figure of the Virgin. The rose window at the south ead of the 
south transept of Lincoln Cathedral is formed by the traeery into a 
double rescica; while (stepping from England into Germany,) over the 
west door of the Church of St. Cunibert, Cologne, a half tcscica occurs, 
enclosing the lamb. The seals of most religious bodies, as well as 
of individuals, were of this shape, and continue in many cases to be 
50; it was likewise delineated constaotly on ancient tiles, as may be seen 
ia many of our old churches: some antiquaries have even attributed the 
whole origin of the pointed style of architecture to the use of this form. 
Some writers have applied the term reseica piscis to two circles inter- 
secting each other in the centre, and not to the form produced at their 
intersection, and have asserted the influence of this syinbol over the 


plans of early edifices. In many instances, certainly, tlie prevalence of 

* “Nos pisciculi secundum Іхбиу nostrum Jesum Christum, іп aqua 
naseimur." Trrtul. de Bapt., cap. 1. Optatus, who wrote in the fourth century, 
throws some light on this passage thus :—* Cujus piscis nemen sccundum ар- 
pellationem Grzcam іп uno nomine per singulas literas turham sanctorum 
nominum contipet Ixus, quod est Linum Jesus Christus, Del Fihus, 
Salvator. We refers also in a mystical manner to the fish recorded in the 
book of Tobit. Anann tator upon Optatus refers to Clemens Al-xandr-nus 
for confirmation of his use of Іхбиз; Miren examination of the contest, it 
dues nnt seem that Clemens at all Intended to allude to it, A reference huw- 
ever, to St. Augustine is more satisfactory. In his work De Crestute. Dii, lib 
18, сар. 23, he writes, “ lorum autem Graecorum quinque verberim. quar sn, 
"Insous Xpistos, Oeov wor, Swrne, Quod est Latinc, Jesus Christus, Dea Vilins 
Salvator, si primas literas jungas enit ixfvs, id est, piscis, 1n quo nomine 
mystice intelligitur Christus, eo quod in hujus mortahtatis abysso, velut ip 
nquarum profunditate vivus, hoc est, sine Гесспіо esse potuerit" The drigin 
ot this species of acrostic, aceording to him, isin the Sibyllne verses, seme 
of wlrch seem really to have been prophetic of our Saviour (being probably 
grounded upon the Jewish prophecies, which hal gradually after the Cap- 
tivity found their way among the heathens), while some were clear y inter- 
polated by the early Chrisuans, who scem, even in those days to live given 
way occasionally to the temptaticn presented by a pous fraud. 


R 
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this form is strikingly apparent; but whether this may not result from 
the dependence of the early architects on geometrical proportion and 
fixed principles, (equally in the middle ages as in classic times,) T will 
not inquire. The symbolism of ancient architecture is an enticing 
but a dangerous subject to enter upon.* 

In the towns under notice, the vescica piscis occurs prominently in 
the gables of the churches, as it does also at times in the painted 
adornments. In one instance, I found it sculptured on the capital of 
a column, namely, at the entrance doorway in the tower of St. Por- 
claire, Poitiers ; and of this; the annexed sketch, Fig. 6, gives a slight 


representation.{ The French writers, with some few exceptions, do 
not recognise this form in their descriptions as anything more than ‘a 
sort of oval," ог “a glory.” M. Didron, in an erudite and interesting 
paper on the nimbus, printed in the “ Revue Générale de V Architec- 
ture" $ says the term vescica piscis should be repudiated by all for its 
grossness. M. Didron continnes, “it was invented by the English 
antiquaries, who use and abuse it abundantly. Moreover this denomi- 
nation is false, for very often the glory has not the form which the 
term suggests. This glory has been also called the sacred oval, and 
the mystic almond; but the word mystic suggests а symbolic intention 
which may very reasonably be doubted: besides, frequently it is 


neither of an oval nor an almond shape; it is simply the glory of the 
whole hody, as the піших is the glory of the head. The head is 
round, the nimbns is round; the upright body forms a lengthened 
oval, and the glory generally assumes a similar form. But when the 
body is seated, the oval is contracted toa circle. Sometimes it becomes 
a quatre-foil, so that the four prominent portions of the body, the 
head, the legs, and the two arms, have each their particular lobe or 
section of the nimbus." 


* Asanearly example, though, of the praetice of symbolic architecture, if it 
may be so termed, a passage in the 18th chapter af the Ist book of Kings occurs to 
me :—'* And Elijah took twelve stones, according to the number of the tribes 
of the sons of Jacob, and with the stones he huilt an altar in the name of the 
Lord." ‘his was about a thousand years before our era. 

i Dallaway says of the vescica piscis, * In the earliest era of the masonic 
establishment, a geometrieal figure or canon was adopted in all saered build- 
ings. which had an import hid From the vulgar. As it had a decided reference 
to the Christian religion, it might have been invented by the Church; but it 
has likewise an equal analogy with other mysteries professed by the first 
societies “ of masons.” * * lt may be traced from the church of St. John 
Lateran and old St. Peter's at Rome, to the church of Bath, one of the latest 
Gothie buildings of any consequence in England.” 

1 The tawer of the church of St. Porchaire, apparently of the end of the 
[lth century, is in character what we should term Norman. A very wide 
doorway occupies nearly the whole width of the tower between the buttresses. 
Above are three stories separated by ranges of sculptured eorbels (mostly 
heads), and containing arched openings and columns. The recesses being 
deeply sunk, the columns large, and parts bold, the effeet of this tower is 
very picturesque and striking. 

§ A French periodical, conducted very ably by M. Cesar Daly, which 
deserves to be better known in England than it is. 

Т Mr. Hope thinks differently, even of the nimbus. He says, “Тһе Pagan 
fashion of protecting the heads of deities, often, even in temples. exposed ta 
the outer air. from the insults of birds. each by a metal diseus, had by degrees 
50 associated with that head-piece an idea of dignity, that the Chrisuans 
adopted the form, in order ta mark, even in painting, the character of saint- 
ship: thenec the nimbus introduced over saints in the more ancient paintings 
and mosaics. so far from being intended to represent a mere aureole, or glory 
of intangible rays, emanating from the wearer himself, is only the represent- 
ation of a solid platter of silver or gold, often adomel with serolls foliage, 
gems, &c. fitting the skull."— ist. of. Archit. p. 173. 
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With the greatest respect for the opinion of M. Didron, I am unable 
at once to assent to this apparently clear and straightforward explana- 
tion. The constant recurrence of this particular form, any departure 
from it being apparently but the exception from a rule; the fact that 
in very many cases the vescica piscis encloses а sitting figure, and in 
others no figure at all; that the quatre-foils spoken of may actually be 
formed by one vescica crossing another ; and its use for episcopal seals 
and for windows, as before alluded to, are all points that might be 
urged in objection. Touching the znvention of the term vescica piscis, 
Mr. Kerrich states that it is spoken of by Albert Dürer, in a work 
published in Paris at the commencement of the 16th century, as one 
perfectly well understood at that time.* 

To return, however, from this digression, to Notre Dame of Poitiers. 
What has been said, aided by the engraving, will be sufficient to show 
that the entrance front of this building is a very extraordinary and 
striking work. There is hardly a square foot of surface that is not 
elaborately, and, in some cases, beautifully sculptured in very bold 
relief, the effect of which, when heightened by colours and gilding, (as 
it appears from traces was formerly the case,) must have been very 
extraordinary. The south side of the building, which is partly ex- 
posed, presents simply a range of blank openings, formerly win- 
dows: these, with the exception of two immediately adjoining the 
west front, have semicircular heads; the two exceptions are slightly 
pointed. There is a central tower in three stories, (the two lower 
square, and the upper story circular,) covered witb a conical roof, the 
stones whereof are formed into scales, as likewise are the stones com- 
posing the roof of the turrets in the entrance front before mentioned. 

The interior consists of а nave and side aisles, (the latter being very 
narrow), choir, with semicircular termination, and attached chapels. 
The vaulting of the nave is wagon-headed, with plain horizontal 
bands passing from column to column; that of the aisles is groined. 
The arches which separate the nave and aisles are lofty, and go up to 
the springing of the vault, there being no clerestory or triforium : the 
whole is of massive yet elegant proportions. Some of the capitals, 
although for the most part plain, are sculptured with interlaced 
ornaments. ; 


At the sonth-western extremity of the town isa church dedicated 
to St. Hilarius, one of the most eminent of the bishops of Poitiers, who 
lived in the fonrth century, and was distinguished by his active oppo. 
sition to the Arians.$ Clovis in the sixth century rebuilt a ruined 
chapel which had been erected over his tomb: this, in its turn, was 
destroyed by the Normans about the year 863, and the present church 
was built at the commencement of the 11th century, and consecrated 
in 1049. Originally it was much larger than it is now, and was divided 
by six ranges of columns into a nave, with three aisles on each side, 
covered by six cupolas. During *he revolution tbe building fell 
greatly into decay; so much so, that when its repair was desired, a 
commission appointed for that purpose foolishly determined on de- 
stroying a great part of the original structure, instead of restoring it. 
The building as now seen is accordingly much confused in arrange- 
ment, but presents, nevertheless, a striking interior. It is semicircular 
throughout, with a plain wagon-headed roof in part, the arches sup- 
porüng which go up to the springing of it, withont the interposition 
of triforium or clerestory. At the back of the high altar is a semi- 
circular range of columns, with plain cushion-capitals, of lofty and 
elegant proportions. Some of the other columns in the church have 
capitals sculptured into representations of men and animals. The 
head of one arched opening outside the tower is cut on the face and 
the intrados, in imitation of an arch formed of three layers of billets 
of wood, a caprice on the part of the architect or the masons not 
common. 


.* Arehzeologia, Vol. XV, p. 313. А 
i The whole width of this front 18 57 feet. It may be mentioned, that the 
uc joints are not large, but that the stones, where not decayed, fit closely 
together. 

1 The height of the vaulting in the nave is about 54 feet, that of the aisles 
about 36 feet. The whole length of the building inside is statcd to be about 
187 feet, and its width 41 feet. 


& He was the author of the Te Deum still used. 


P 
1849.) 


Among the eminent individuals of whom Poitiers was іп old time 
the residence, the memory of none is more respected than that of 
Ste. Radégonde, wife of Clotaire J, who, abandoning the pleasures 
of the world and her high position, established herself in Poitiers, and 
founded there, about the middle of the sixth century, an abbey, which 
took the name of S/. Crorz, from a relic of the true cross given to 
Radégonde by the emperor Justinian. Near the monastery, but beyond 
the walls of the city, sbe built a church for the burial of the sister- 
hood. This is supposed to have been destroyed by the Normans in 
1054, and rebuilt at the expiration of tlie same century. 

The church, as it now remains, is notieeable for the large span of 
the vaulting over the nave, which has no aisles. The structure is 
chiefly of semicircular work, and has a lofty arcade against the side 
walls of the nave, similar to that already mentioned in the cathedral. 
The choir has an aisle on either side of it, with а semicircular absis | 
and two small chapels. Beneath the high altar is a chapel, containing 
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the remains of Radégonde, іп a black merble tomb of evident antiquity. 
Externally the church has a square tower at the western end, the 
upper story of which is octagan. Against the north side of the tower 
is a circular turret with a conical roof, which renders the general effect 
of the tower picturesque. The walls of this building, both inside and 
out, are literally covered with masons' marks, in some cases precisely 
similar to those about the cathedral. 


The only other church in Poitiers is that of Montiernenf, which was 
commenced in 1076, by Guillaume Guy Geoffroy, Count of Poitiers, 
but was not completed till tweoty years afterwards: the choir was 
afterwards rebnilt. An attempt has been made to render the whole 
of the interior classical, by sculpturing an egg and tongue around the 
capitals of the columns, and other unwise contrivances. On the roof 
outside are two turrets, with conical roofs and arched openings, similar 
to those at Notre Dime la Grande, but smaller and more rude. 


ROBERT B. DOCKRAY'S SELF-ACTING RAILWAY SIGNAL. 


Fig. 1. 
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THE intention of this signal is to notify to an approaching engine- | 
driver, that a preceding train has passed any given point upon a rail- 
way at a certain interval of time before him. It is proposed to fix it 
at the entrances to tunnels, in deep cuttings, where the curvature of 
the road obstructs the sight, or in any other position where it may be 
thought desirable to warn the engine-drivers, withaut the expence of 
having policemen in constant attendance to give the uecessary signals. 
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DESCRIPTION or THE DRAWINGS. 
Fig. 1, is a section through the signal, nnd one line of railway. 


Fig. 2, is a section and clevation taken throngh the connecting rod, 


and parallel with the line. ) 
Fig. 3, is an elevation of the disc әт! lamp head, showing the face 


of the clock, figured 5, 10, nn! 15 minutes. 
Figs. 4 and 5 are sections of the lamp head. 
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In all cases the same letters refer to the same parts:—a, in section 
at Fig. 1, and in elevation at Fig. 2, is an inclined plane, over which 
a friction roller, fixed to the engine, is intended to pass, and in so 
doing, depress it to the level of the rail; it is attached to the con- 
necting rod c by means of the bell-crank b; d is а rack fixed to the 
rod с, giving a quarter turn to the disc ¢, through the pinion f, the 
crank g, and the vertical shaft 3; £ is a double crank fixed to the end 
of the rod с, one arm of this crank carries the balance weight /, the 
other arm lifts the piston r in the cylinder s; hy means of the con- 
necting rod л, the lever т, and the vertical piston rod p, the upper 
part of this rod communicates motion to the clock, shown to a larger 
scale at Figs. 4 and 5, where pis the piston rod having a rack work- 
ing into the teeth of the wheel g, upon the axis of which the fingers 
of the clock are carried ; the cylinder з is open at the top, and has a 
valve ¢ opening inwards to admit air under the piston during its ascent, 
and a stopcock и regulating the egress of the air from under the 
piston, which, descending hy its weight, drives the air out before it, 
with a velocity proportioned to the area of the aperture, and thus by 
opening or closing the stopcock, the time for the revolution of the 
hands of the clock can be increased or diminished at pleasure; the 
piston, on descending to the bottom of the cylinder, lifts the catch e 
out of the notch provided for it in the rod c, and releases the balance 
weight J. 

For the night signals, the clock, having a transparent white face, is 
illuminated by the lamp and reflector =, Fig. 5; the vertical shaft Л, 
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which carries the day signal 2, also carries a dise of red glass, y, fixed 
within the lamp, and between the clock face and the light, and also in 
the same vertical plane as the day disc; consequently, when the 
quarter turn is given to the shaft 2, the red glass is turned before the 
light, and the clock face is illuminated red, and thus calls the attention 
of the engine driver to the clock face. 

Mode of Action.—The inclined plane a, in descending, draws the 
rod c forward, aud lifts the weight Z; the catch e descends into its 
notch, and retains them in this position; in the mean time the red 
dise 2 has been turned by the rack dso as to be visible from the line, 
the piston r has been lifted to the top of tlie cylinder, and descending 
by its weight, communicates motion to the clock; on reaching the 
bottom of the cylinder, it lifts up the catch e, which, rising ont of tbe 
notch in the rod c, releases the balance weight /, which, by its gravity, 
brings the different parts of the apparatus into their first position, and 
the signal is ready for the passage of another train. 

By these means the engine-driver, on passing tlie signal, and look- 
ing at the clock, can tell hy night or by day how many minutes have 
elapsed since the passing of the previous train, and either stop until 
the time for the revolution of the hand has expired, or regulate his 
speed, according to his instructions. 

The only attention the signal requires is the cleaning and lighting 
of the lamp, which might be done by one of the plate-layers, who are 
always upon the road. 


TREWHITT’S PATENT FOR DISCONNECTING THE PADDLE-WHEELS OF STEAM VESSELS. 


Sin—Ohserving a notice in your Journal for February on * Trewhitt's patent method of disconnecting the Paddle-wheels of Steam Vessels,’” 
in which there are several inaceuracies, we beg the favour of your inserting the enclosed, which is a correct representation and description of 


the apparatus applied by us to H.M. steamer Kite. 


Engine Manufactory, New Road, 
Feb. 11, 1842. 


Front view and sectian of crank. 


We are, Sir, 
Your obedient Servants, 
BRAITHWAITE, MILNER & Co. 


Side view. 


EXPLANATION OF THE DRAWING. 

A. The Paddle Shaft. B. A cast iron Disc keyed thereon. C. A wrought iron Strap surroundiug the Disc, lined with brass. D: A brass 
Cushion. Е. A tightening key for producing friction, by bringing the Cushion in contact with the Dise. Е. The brass lining the wrought 
iron Strap, excepting that portion occupied by the Cushion. f ff. Screws by which the brass lining is held to the Strap. 

A few blows of а hammer on the key E will connect or disconnect the Paddle-sliaft, even when the engines are at full speed. 
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REVIEWS. 


The Present State of Ecclesiastical rehitecture in England. Dublin 


Review: No. XXIII. 


Тик satisfaction we feel at meeting with an architectural pra of 
such very unusual extent—for its length exceeds a liunlred pages, 
with numerous foot notes in small type, and illustrated, besides, with 
17 plates—our satisfaction, we say, is greatly abated, at finding so 
very large a portion of it devoted to non-architectural matters, anil, in 
fact, the subject itself made а stalking-horse to ecclesiastical contro- 
versv—to lamentations for “the deseerated state of England's eburehes 
after the great schism of the sixteenth century,” interinixed with such 
occasional specimens of holy hatred and pious execration as that 
where the writer denounces “the blasting influence of Protestantism 
and Paganisin combined Á From this last somewhat startling ex- 
pression the tone and spirit of the article may easily be inferred; and 
though there is occasionally a show of candour, in complimenting those 
who have evinced a desire to restore, to a certain extent, some of the 
forms that have fallen into disus¢, into our chureh-service, we eannot 
help looking upon it as no better than eajolery. The interest pre- 
teniled to be felt can hardly be sincere, otherwise Шап as it proceeds 
perhaps from the latent hupe that the return to some aneient usages 
will proceed, step by step, till all shall have been restored; and, with 
those external customs and usages, creeds and points of doctrine like- 
wise. Sincere, however, or not, it certainly does appear to us, that 
the voncern here expressed in regard to our protestant churehes and 
their architecture, is somewhat ineonsistent—not to call it ofticious— 
somewhat too much akia to the concern we may suppose the Bishop 
of London to give himself in regard to the synagogues and Quakers’ 
meeting-houses, and the forms and regulations adopted in the various 
sectarian places of worship in his diocese. But we are now fallin 
into the error we have just animadverted upon as pervading the article 
in the Dublin Review, and therefore quit such remarks as those just 
made, for others of more immediate interest to our readers. 

We are so very far from being opposed to reform in our present 
system of ehureh arehitecture, that we consider it loudly called for, 
since, with comparatively few exceptions, the mumerous churches 
ereeted in this country of late years are the very reverse of satisfac- 
tory, being stamped not only by the meanness occasioned by injudicious 
parsimony apd mistaken economy, but by downright vulgarity and 
pertness of character. We are aware that architects will say the 
fault does not at all rest with them, since they do as much as the funds 
afforded them will allow. We must, however, plainly tell them that, 
as often as not, they do not accomplish su much as they might do, 
merely because they aim at so rery much mere than ean possibly be 
accomplished under the respective circumstances, Ifa desigo answers, 
ns fur as name goes, to some particular style, by the forms adopted 
for windows, and a few other features of that kind, no attention is paid 
to the genius of the style itself, or to such treatment of it as is requisite 
tokeep upits proper character, Seldom, tuo, is any regard paid to the 
exigencies of the particular case, for many new churches look as if the 
designs for them had been merely copied, with some trivial alteration, 
from those puttern-books of them published for the benefit of country 
architeets, and brought down to the taste of parish committees. Ог, 
does a design happen to be objected to, as tou expensive, or as other- 
wise requiring sone curtailment, a very easy remedy is resorted to, 
namely, that of paring it down, or lopping off from it, by whieh process 
it must of course become srmplrfcd; and à most simple-looking affair it 
generally turns out, looking very much like a cock that ke been 
stripped of all its feathers. 

Now the fact is, nearly all our old village churches rise up in judg- 
ment against modern сішгей architeets—at least the majority of them. 
Such structures may be homely, but they are not vulgar; they may be 
uncouth, they may be even mean, may be rude enough both in con- 
struction and material, but they are never vulgar, except, indeed, 
where they have undergone the process of “beautifyirg” to such 
extent, that their original and proper character has Leen destroyed. 
It is unquestionably true that, for the impression they make both upon 
the eye and the mind, buildings of the class alluded to are more or less 
indebted to the effects of time. Equally true is it, that it is beyond the 
power of the architect to create antiquity, and confer on his buildings, in 
addition to the venerable appearance, the accumulated associations 
derived from it. Still, apart from that element of their character, 
there are others whieh recommend the elass of churches alluded to, if 
not exactly as models, as studies, at the present day, which, if properly 
turned to aecount would go far towards correcting that insipid triviality, 
and that vulgarity, which, together with a certain uncomfortable look 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


117 


of starvation and [lanntingness combined, are the besetting sins of most 
of our modern soi-disant Gothie churches, and not least of all those 
which, because they are stuck full of naked lancet-holes, assume to theme 
selves the title of the early English style, whereas they have in fact 
nothing whatever of the character of that style ; nothing of the freling 
belonging to it, ror anght of that which gives it value. One exceed- 
ingly great fault in the church architecture of the present day arises 
froin the meagreness and formality produeed by а number of uniform 
apertures, stuck so closely together as not only to destroy all repose, 
but produce a very disagreeable appearance of want of substance and 
solidity. It is true, in the later perpendicular style the proportion of 
the apertnres to the solids is very much greater—so much so, that many 
structures in it may be compared to lanterns, being in faet nearly all 
window ; but then the character is of a very peculiar kind, the whole 
forming a consistent design of elaborate sereen-work, as it were, which 
would almost admit of being perforated throughout. Instead of being 
mere gaps, the windows themselves are filled with screen-work, with 
numerous mullions, transoms, and tracery, so as to combine the appear- 
ance of strength with that of richness. Where, on the contrary, the 
windows are so far from Rs at all to decoration that they are 
little more than so many blank surfaces of glass, with scarcely апу 
external moulding or finish to the apertures—as is the ease with not a 
few of our modern-antiques, or pseudo-early-Eoglish—they ought to 
be as few, in other words as wide apart, as possible. 

If very few architects seem to understand simplicity, there are as 
few who seem tobe able to appreciate the value of sobriety in design; 
or we might suppose that sobriety is so exceelingly expensive a 
quality that they cannot aflurd to make use of it, except on very rare 
oecasions. Be that as it may, it is eertain that much of what is more 
or less unsatisfactory, if not decidedly reprehensible, in our recent 
ehurch arehiteeture, arises from а want of attention to sobriety in com- 
position. Hence moderate-sized churches are made to look like 
miniature editions of large ones ; owing to which preposterous am- 
bition, instead of gaining in importauee, they become more insignificant 
in appearance than smaller ones with the proper character belonging 
to them as such. While it does not absolutely exclude a higher degree 
of decoration than usual, sobriety requires that the decoration itself 
should be applied somewhat sparingly; that the features of the com- 
position should be few, but carefully studied, and individually satis- 
factory and eapable of bearing the test of examination. Richness 
there may be, but sobriety and trumnery are totelly irreconcilable with 
each other. 

For calling attention to this point we may very well be excused, 
since it is one that is oftener than not completely overlooked; thuugh 
were it attended to, we should behold fewer of the miserable minikin 
abortions and spawnings of church architecture that now meet our 
eyes. Intimately connected with the disregard ot sobriety, there is 
another very prevalent ші in designs of the class alluded to, namely, 
excessive meagreness and mouotony of composition, quite the reverse 
of what is observable in buildings that are or ought to be looked to as 
examples, ог at least, as studies. Assuredly it is nota little incon- 
sistent, that while so much stress is laid upon style, and so much 
importance attached to precedent, the character of the one and the 
authority of the other should be utterly disregarded-—if uot uuiversally, 
far too frequently—in general design or pal Heth Onr modern 
Gothic churches have for the most part an exceedingly offensive bax-like 
appearance, without anything to break the outline, either horizontally 
or on the plan; without anything to take off from the flitness and 
insipidity of the elevations, to produce effect of light and shade, and 
contrast of lines in perspective. Consequently, unless the design be 
of very superior quality as to beauty of detail and execution, the whole 
strueture is apt to look deplorably naked and bald, 

As we write not to compliment or flatter, but if possible, to instruct 
and improve, we must speak out plainly, and tell the profession that, 
if we may judge from their essays init, they have yet very much to 
learn in regard to the proper treatment of Gothic architecture, and, we 
might perhaps add, of Greetan also. It may be that they are fre- 
quently thwarted by the obstinacy and ignorance of other persons—by 
that collective stupidity which calis. itself a cammittee, and which 
insists npon a design being accommodated to its own notions and 
whims. On which side the fault rests, or whether itis to be shared 
between both, we pretend not to say: but we wil say that if the 
character of Gothic architecture, or of any of the styles belonging to 
it, cannot he better kept up than it usual y is When «пей «1у'е is apphed 
to modern elurehes, it beenmes a question whether it would not Is 
better to repudiate it altogether, ог at ару rate to employ it only 
where circumstances allow of its being properly kept up in every 
respect. i 

For the interiors of churches as at present required to be laid out, 


the greatest possible extent of accommodation as tu sitting room being 
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made the sine дий пот to which all other considerations must yield, 
the Gothic is not particularly well calculated, because it must be vio- 
lated more or less, except when galleries can be dispensed with 
altogether, and open seats and stalls be substituted for pews. We 
do not blame architects for not accomplishiug impossibilities; for if 
similarly blocked up aud built up, the beauty of the finest Gothic 
interior would inevitably be greatly impaired, if not destroyed: but 
we regret that such style should be so applied, or rather misapplied, 
since even a tolerable semblance of it can hardly be kept up. For 
this last reason, perhaps, it is that generally no attempt whatever is 
made to keep it up at all; and we have seen churches in that style 
which, though tolerable enovgh on the outside, have been most intole- 
rably bad within—without the slightest pretensions to style, without 
any sort of architectural beauty, and without any solemnity of cha- 
racter, unless dismalness and pauper-like meanness can be considered 
equivalent to solemnity. 1f, in addition to the rest, aisles also are to 
be blocked up by pews, they had better be omitted, since they certainly 
contribute nothing to architectural effect, and as little to commodious- 
ness, those there seated not being in the very best situation for hearing 
distinctly. 

It seeias to us, that by employing the Gothic style—at least, as it is 
now employed—we inevitably force comparisons not very flattering to 
Protestantism in its relationship to art. [t admits of no dispute that 
Catholicism is infinitely more favourable to architecture and the other 
arts. [ts very character—its taste for religious parade, and panto- 
mime, and pageantry, and processions, and for all the paraphernalia 
and pomp of devotion, render it pre-eminently picturesque and scenic 
—the religion for the artist, quoad artist; which unconditional ad- 
mission on our part must satisfy both the Dublin Review and Mr. Pugin; 
for were we to express cur sentimeuts of Catholicism as a religious 
system, and to be as free in our remarks as the writer in the 
Review is upon Protestantism, we should not satisfy them at all. 

In regard to the svmbolical character of church architecture, to 
which so much importance is attached by the Reviewer, we shall 
merely observe that it appears to us very fanciful—historically inte- 
resting, perhaps, as showing the religious spirit of former ages, but 
not at all likely to be revived now, it being, in fact, totally disregarded 
in Catholic countries. Indeed, though they do not care even to hint 
as much, many recent specimens of ecclesiastical architecture, both in 
France and italy, must scandalize Messrs. Pugin & Co. not a little. Not 
to mention others, La Madeleine at Paris, and Canova’s church at Pos- 
sagno, must appear to them awfully heterodox—manifestations of the 
“blasting influence of Paganism,” mhont Protestantism. The Re- 
viewer, however, does speak of “the Pagan courts of the Medici ;" 
and while he was casting reflections upon the questionable taste which 
attaches such high value to the Elgin marbles, he might have added a 
few upon that which has converted the sovereign abode of St. Peter’s 
successor into a Pantheon of Pagan divinities, and a storehouse of 
heathen mythology : but those scandals were ot course in the wallet 
behind his back. 

Dismissing the rest of the article without further comment—for if 
not so already, the Review itself will doubtless be in the hands of most 
of our readers, ere long—we now turn to the plates, which, with one 
exception, are representations of buildings erected by Mr. Pugin. And 
hardly can lie be accused of having flattered them, or attempting to do 
so, since they are drawn and etched in а most affeetedly rude manner; 
and some of the subjects are rendered still more uncouth by being 
shown in bird’s-eye perspective—a most unnatural and unpictorial 
mode of representation. Ít is, perhaps, chiefly owing to these cireum- 
stances combined, that the illustrations are so little prepossessing, 
except to those who may admire them because they studiously imitate 
all the defects of old engravings at a time when architectural delinea- 
tion was in its infancy. Spirit and freedom are very desirable, but 
accuracy of form is au indispensable requisite in drawings whose 
value depends upon their truth as graphic descriptions, and that such 
accuracy is not incompatible with artist-like feeling the publications 
of tbe elder Pugin sutliciently convince us; in this respect, therefore, 
the son appears to have degenerated from the sire. Granting, how- 
ever, that as etchings they may be called spirited, some of the designs 
themselves appear to us not a little insipid, and to be very deficient in 
that spirit which the style derives from well expressed detail. Such 
character there may be in the buildings themselves, yet so far from 
being shown, it is not even indicated here. On the contrary, in some 
of the subjects, for instance St. John’s Hospital, Alton, aud the bishop’s 
residence, Birmingham, it appears to he wanting altogether; there 
being a good deal in them that looks scarcely of better quality than 
those spurious “ Gothicisings" which Mr. Pugin himself has so londly 
reprobated. This is particularly the case with regard to the bishop's 
house, which, besides being remarkably queer a uncouth, has the 
appearance of being an old structure altered and patched up and 
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huddled up, from time to time, without the slightest attention to con- 
sistency of design. So far, indeed, it may pass for being picturesque; 
yet Mr. Pugin must surely be aware that though such kind of pictu- 
resqueness is agreeable enough in itself, where it has really been the 
growth of time and successive changes, and where beauty is out of tbe 
question, it becomes little better than an offensive piece of aifectatiou 
when perpetrated for the nonce, and to the extent in which he has 
indulged in it. Difficult as it may be to effect, in design we look for 
picturesque quality combined with architectural unity of expression, 
if not always with perfect regularity. In his horror of the frigid for- 
mality and smirking pertness of the carpenters’ Gothic scliool of 
design, Mr. Pugin has run quite into the contrary extreme; while the 
former, therefore, are clearly in the wrong, he himself is far from 
being yet quite inthe right. He is too apt to give us architectural 
farragos, instead of designs : he succeeds in individual features and 
parts, but he is by no means happy in composition. His reverence for 
precedent causes the antiquary to prevail in him over the artist to 
such a degree, that he may be compared to the precedent-loving 
Chinese tailor, who, being employed to make a new coat, copied every 
patch upon the old one sent him as a pattern. 


JMemoir on the Practicability of shortening the duration of I 'oyages by 
the adaptation of Auxiliary Steam Power to Sailing Vessels. By 
SAMUEL SEAWARD, F.R.S., M. Inst. C.E. From the Transactions of 
the Institution of Civil Engineers. Part F, Fol. 9, 1541. 


Tue fearful expense which has been found to attend the extension 
of steam navigation to voyages of extraordinary length appears to 
constitute an insuperable obstacle in the present state of the steam 
engine to the beneficial establishment of lines of uninterrupted steam 
intereourse between distant continents. The imperfect success which 
has attended the development of the several enterprises which had 
for their object the maintenance of a steam communication between 
Great Britain and New York, is a proof of the difficulties which wait 
upon the performance of loug steam voyages, and furnishes a lesson 
which will not be readily forgotten by future speculators. The suc- 
cessive disappearance of the Sirius, Royal William, Liverpool, United 
States, British Queen, &c., from the Atlantic station, proclaims with 
a voice as authoritative as that of a messenger fram heaven, that the 
Atlantic enterprise has been a failure, and that a perseverance in its 
prosecution, under the same circumstances which drove those vessels 
from the field, can only add energy to ruin and flagrancy to guilt. 

For several years past the project has been in contemplation to 
adapt steam power to sailing vessels, in such a manner that it may be 
used or discontinned at pleasure, and it is the object of the author of 
the work before us, to recommend the extended adoption of steam 
power in sailing ships, as being productive of the most prominent of 
the benefits which steam navigation confers, withont entailing any 
serious expense for the maintenance of its operation. A good slip, 
when impelled by a favourable wind, will realize a velocity which few 
steam vessels are able to surpass, and it is only in calms, or when the 
wind is adverse, that the peculiar powers of a steam vessel аге pro- 
ductive of benefit. It becomes a question, then, whether it would not 
be advantageous to so adapt steam power to sailing ships as to be 
only used in calms, or in adverse circumstances of wind and water. 

In order to form any comparative estimate of the benefits of this 
proposed application of steam power, it is necessary to refer to the 
circumstances which attend the voyages of sailing ships and of regular 
steamers upon the open sea, [n some of the lines of intercommuni- 
cation between distant countries, vessels are exposed to strong peri- 
odical winds or protracted calms, whilst other lines are distinguished 
by winds which sweep across the ocean in one direction for nearly the 
whole vear. іп calms such as those that prevail about the line, and 
by which vessels on the route to India are often for а long period 
detained, a small proportion of steam power might be most beneficially 
employed in transporting the vessel from the region swept by the cur- 
rent of wind which flows from the pole towards the equator, into the 
locality of those land and sea breezes which enable the vessel to con- 
tinue her voyage; but the same proportion of steam power would be 
perfectly nnserviceable in propelling a properly rigged ship against a 
strong adverse wind. For such a service a proportion of power to 
tonnage similar to that observed in our fastest steamers is indis- 
pensable, and it is only therefore in voyages where calms are likely to 
be met with that the adaptation of auxiliary steam power to sailing 
ships can be productive of benefit. Upon the superior economy of 
vesseis supplied with auxiliary steam power, Mr. Seaward makes 
several very sensible observations :— 
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“A most material circumstance affecting the utility and economy of 
steam vessels of great power, is the space necessarily occupied by the 
engines and the supply of coals, which are found to require three- 
fourths of the whole area below deck, leaving only one quarter for the 
stowage of cargo; and that, owing to the great weight of the former, 
must principally consist of measurement goods. Thus the ^ President" 
and the “ British Queen," although of 2000 tons register, have never 
been able to carry more than 500 tons of measurement goods as freight. 

“From a due consideration of these features of the question, with 
respect to the expediency of employing large steam vessels (and it is 
beheved that few practical men will dispute the facts by which they 
are developed), it is evident that the attempt to perform voyages of 
lengthened duration by the power of steam alone must, in the present 
state of engineering science, be attended with an expense wholly 
disproportionate to the profits.” 

“The present state, therefore, of steam navigation is evidently 
altogether inadequate to meet the large and daily increasing demands 
of commerce ; and in this respect, as far as maritime navigation (as 
contra-distingnished from river and coast navigation,) is concerned, 
steam nist be considered to be in its infancy, for the communication 
by this means with our own or with foreign distant colonies—India, 
vid the Cape of Good Hope—the West Indies—the Pacific Ocean 
Australia—the Brazils, and other highlv productive countries, is at 
present impracticable to any extent, as the facts hereafter stated will 
more distinctly show.” 

“Before entering upon the details of this scheme, either as regards 
its past success in the partial and limited application which it has 
hitherto received, or as to its future adaptation, it may be desirable to 
describe the class of sailing vessels to which auxiliary steam may be 
regarded as an applicable power, and where its employment may be 
expected to be attended with success; and here it must be observed, 
that commercial and not scientific success is the result looked to, for 
nothing can be considered successful in a commercial point of view, 
to which a fair profit upon the capital employed does not attach.” 

The definition of the term "success" here given might be looked 
upon as unnecessary, had we not before us tlie remembrance of the 
strange perversion of the plainest language, during the discussion of 
the Atlantic steam enterprise. In that case success was regarded as 
synonymous with practicability. 

Mr. Seaward informs us that auxiliary steam power is beneficially 
applicable to all vessels, from 400 tons upwards, and that the propor- 
tion of one horse power to 25 tons will propel a vessel in a calm at the 
rate of 5 knots per hour. He then institutes a comparison between 
the time occupied bv the ship “ Vernon," fitted with auxiliary steam 
power, on her voyage from London to Calcutta, and that of the steam 
ship “India,” which performed the same voyage about the same 
period. The expenses attendant upon the employment of auxiliary 
steam power in the * Vernon" during this voyage are stated to have 
been £600: whilst the expenses attendant upon the “India” for the 
same period are estimated at £4293, showing an excess of expen- 
diture over that of the “ Vernon” of £3693. The comparative rate 
of the vessels in point of speed, as stated by Mr. Seaward, appears by 
no means favourable to the “ India ;” bnt, as we know the “ India’ to 
have been detained for a considerable period at the Cape by stress of 
weather, and as we conceive there are evidences of some sliglit pre- 
judice against the “India,” in consequence, we presume, of her beiag 
a Clyde-built vessel, we attach but little value to this part of the 
statement. 

Mr. Seaward’s memoir contains much important information, and 
manifests a familiar acquaintance with the subject of which le under- 
takes to speak, and the possession of a liberal share of good common 
sense. It is also well written, though we slould have been better 
pleased with it had there been less straining after rhetorical decora- 
tion; a serious fault in any paper which professes to treat of practical 
and scientific subjects, especially when addressed, not to the herd of 
mechanical amateurs, or scientific cvphers, but to an association of 
able and practical men. Another fault which pervades the work, is 
the frequency of reference to, and of involved commendation of, the 
Messrs. Seawards’ engineering performances. We lear а great deal 
too much of the excellencies of the * Gem" and the “Ruby,” aud we 
find those vessels and the “ Brunswick," the latter a work also of 
Messrs. Seaward's and a comparative failure, associated with aud 
obtaining the precedency over the “Eclipse,” the “Blackwall,” and 
the “ Railway,” vessels by which, in point of speed, they are eutirely 
outstripped. Such preferences as these manifest ап nnbecoming 
partiality, as ill-judged as it is impotent; and are equally unworthy 
of those by whom sucli communications are accredited as of those by 
whom they are rendered. 

In conclusion, Mr. Seward observes that he has avoided all recon- 
dite calculations, with a view of meeting more effectually the objects 
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of practical men. He further informs ns, that theoretical calculations 
upon such a subject as that he has undertaken to handle, however 
suited to the philosopher's study, are of little value to the practical 
engineer or ship builder; and he quotes the language of the late Pre- 
sident of the Institution uf Civil Engineers, to the effect that, what is 
wanted for that society is the development of that knowledge 
which is founded upon practical experience. From this intimation 
we might infer that, in the opinion of this gentleman, science is 
incapable of rendering any aid to the practical mechanist, but that 
he would be prepared to go into the most recondite computa- 
tions, were such a course desirable. In reference to the first allegation, 
it is only necessary to observe that, in the development of that know- 
ledge which is founded upon practical experience, science is the most 
efficient instrument; in proof of which fact, we might refer to the 
extraordinary development the arts have experienced since their 
progress has been aided by the light of science, as compared with 
their stationary condition when they were merely empirical. As 
regards the second implied allegation, namely, that Mr. Seaward would 
be prepared to enter into extremely recondite calenlations respecting 
the subject of his memoir, except for the weighty reason he has given, 
we can only admire the discretion which dictated so much forbearance. 
If it be Mr. Seaward’s desire to maintain his reputation for profundity, 
he will best accomplish his object by avoiding all attempted manifes- 
tation of it. The only attempt of this description in the memoir before 
us isin the 4th page, where we are told that “the employment of a 
quadruple amount of steam power would not double the speed, al- 
though in theory this is assumed to be the fact.” Ву whose theory is 
this assumption made? We presume that it must be of Mr. Seaward’s 
own fabrication, and his exclusive property, it being the theory of 
other engineers that the resistance increases as the square of the 
velocity, and the power necessary to overcome that resistance, as the 
cube of the velocity. And the reason is obvious. If the power be 
doubled, the resistance is quadrupled ; the force of the engine, there- 
fore, to overcome this resistance, must be quadrupled also, and must 
act with a double speed. In other words, wher the speed is doubled, 
the power requisite to maintain that speed has to be increased eight 
times instead of four times, as by the éheory of Mr. Seaward, 


A Treatise on the Application of Marine Surveying and Hydrometry 
to the practice of Ciril Engineering. Bv DaviD STEVENSON, Civil 
Engineer, Adam and Charles Black, Edinburgh, 1542. 


Tus author here treats on a branch of surveying which has always 
been very imperfectly handled in works professing to convey infor- 
mation on this subject. The quaint and pithy directions of old writers, 
when they come to show the manner of surveying the coasts of har- 
bours and rivers, will seldom fail to elicita smile from the professional 
surveyor, at the idea that such directions would ever enable any one 
to perform what they are intended to teach; and scarcely less will 
he be moved by a mingled feeling of pity and ridicule for any unfor- 
tunate would-be surveyor, who, deeply read in the mystic lore of some 
ancient authority, should sally forth, in all confidence, to the task of 
performing a difficult river or harbour survey. Were it not that the 
practice and the knowledge of surveving are confined to а compara- 
tively small namber of persons, and that, consequently, errors which 
are made in surveys, and bungling, roundabout ways of proceeding 
are not often observed, we should undoubtedly have evidence enough 
to prove the necessity of practical information on a subject of such 
importance. If we conid lay bare the secret trembling ansieties, the 
harassing emotions, the suppressed fears and doubts on the ultimate 
success and accuracy of his work, which torture the young surveyor 
in his hours of arduous application, whether in the field, poring 
over his theodolite and the hieroglyphies of his tield-book, or in the 
house, straining over the net-work of his survey, as by slow degrees 
he develops it on the paper, we should even feel that a boon is con- 
ferred ou humanity by a production which reduces to order and 
simplicity the details of a task calculated to puzzle, in no small degree, 
the ardent hasty brain of a youthful student. We therefore hail the 
book before us, judging from its title alone, and supposing it to have 
any merit at all, as a welcome accession to the engineer's library; our 
expectations also, on a first glance, were not diminished when we 
recognized its author to be the same Mr. Stevenson who favoured the 
profession not long since with an instructive work on the Civil Engi- 
neering of North America. Мг. Stevenson also boasts of a папе not 
less celebrated in Scotland than that of his namesake in England, the 
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father cf Mr. David Stevenson being universally known as tlie engineer 
of tlie Bell Rock Light Honse, and many other important works. 

On atteutively examining this book, we find that our expectations 
have been amply realized—we find it to be the production of one who 
thoroughly understanding the subject on which he writes, falters not, 
hesitates not, shrinks not from writing freely for fear of exposing his 
ignorance, resorts to no paltry expedients for filling up his book with 
mere words enveloping ideas like needles in hay; but who, ina elear, 
Incid, easy, and familiar stvle describes the mauner of conducting the sur- 
vey of a river or harbour, from beginning to end. The first two chapters 
are devoted to triangulation, and to the choice and measurement of a 
base line. It seems from these that the author adopts the method of 
eounecting the two banks of the river hy a series of angles taken from 
each station. The stations are at shart distances from each other, 
and the construction lines of the survey change their direction at 
every station. Thus no line along the banks of the river is longer 
than the distance between two of the principal stations: and thus, 
wheu the construction lines are laid down, they form a series of tri- 
angles erected on each base from station to station, and having their 
vertices in opposite stations on the other side of the river. It is well 
known to most of our readers, that there are various methods of 
arranging the eonstrnetion lines 1n surveying: and the one which is 
most strictly eorrect in a geometrical sense is undoubtedly that in 
which the whole work is enclosed by some large triangle, or at least 
entirely intersected by one or more straight lines, on which triangles 
are constructed as large as tlie extent of the work may require. ‘The 
beautiful accuracy with which all the parts of a survey executed in 
this manner fit info each other; the strict tying of the work together; 
the admirable system of proofs and checks afforded; and the distri- 
bution of minute error arising from imperfect chaining, while any error 
of consequence is at once discovered at the precise spot where it 
occasions distortion;—all point out the method of surveying within 
long construction lines as the very best that ean be adopted for all 
ordinary surveys of Jand. But in the case of rivers and coasts there 
are many practical objections to this method, arising from the difficulty 
of measuring long straight lines on the shore or margin sufficiently near 
the water to furnish the necessary offsets, and from the impracticability 
of measuring the numerous lines which would be required across the 
river, or which would be required to extend out to sea, supposing the 
system followed in the survey of a single line of coast. Hence in 
marine surveys the necessity of employing the theodolite or some 
other instrument for measuring angles is universally admitted; and 
this point being settled, the next consideration is that of determining 
the form and position of the series of triangles which, depending on 
each other and constructed in the manner ofa continuous net or frame- 
work, constitute the basis for finding the main points and filling up the 
whole detail of the survey. The two first chapters afford some useful 
practical information, as to the best method of observing the angles 
and constructing these important lines. 

The third canter is devoted to tide observations, the author 
strongly insisting on the importance of these being eorrectly made at 
many different points, in consequence of tbe irregular level assumed 
by the tide wave at different parts of its course up the river. Some 
very curious and important details are given in this and the following 
chapter on soundings, relative to the inclined surface presented by the 
water in tidal rivers at different times of the tide. Thus in the river 
Lune, the current of which runs from Lancaster to Glasson, the level 
of low water during a spring tide was found to be 11 ft. lower at the 
latter place than at Lancaster. Also at the same instant of time, when 
it was low water at Lancaster, the level of water at Glasson was 4 ft. 
4 in. above low water mark at Lancaster. Оп the river Dee the level 
of low water mark at Flint was 74 ft. below the low water mark of the 
same tide at Connah’s Quay, only 23 miles higher up the river. And 
at the moment of low water at Connah's Quay, the water at Fliut was 
54 ft. above low water mark at Connah’s Quay. These are only a few 
examples of the irregnlarity of level presented by the surface of water 
in tide rivers: in the course of the book there are many such examples, 
extending through both spring and neap tides. They prove in the 
most decided manner—1st, that it is an egregious error to assume the 
low water mark at different points on the same river to be on the 
same level; and, 2nd. that itis almost equally erroneous to suppose 
that at any given instant of time the level of water ina river is the 
same at two distant points. A difference of level, also, prevails in the 
high water mark of the rivers Dee, Lune, and Forth, from all of which 
actual observations are detailed; but this difference is not to such an 
extent as that in Ше level of the low water marks, although in other 
rivers it is possible that the line drawn through the high water marks 
of the same tide may be as much inclined as the line drawn throngh 
the low water marks. We have not unfrequently seen cases of disputed 
levelling, only in consequence of erroneous ideas as to the contem- 
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poranenus level of tide water, and as to the level of high and low water 
mark at diflerent points of a river: and doubts have often been thrown, 
in consequence, upon the accuracy ol a section taken across a district 
of country, from one point of a river to another, or even from one river 
to some other river in another part of the country. The faith of 
engineers, however, in the ancient errors with regard to the tides 
which we have mentioned, has been already somewhat shaken, and 
the practical information contained in the book before us will, we 
trust, explode them entirely, even if it should fail to establish any 
sound theory on the ruins of the old hypotheses. 

In the 5th and óth chapters Mr. Stevenson resumes the subject of 
the actual survey of tlie river, treating first of the low water survey, 
which embraces the sand banks, shoals, and other parts of the bed, 
which are dry at law water, and then of the high water margin, the 
method of proceeding to the best advantage being pointed out as to 
both these parts of the survey. We regret that our space will not 
admit of an extract sufficient in length to do justice to the author's 
views and explanations in this part of the work ; we must, therefore, 
refer our readers for further information to the book itself. 

The next chapter, on cross sections and borings, is interesting and 
useful, as exhibiting the most direct manner ot proceeding to make 
sections across the river, at places where they are necessary to show 
the inequalities and structure of the bottom, and to point out the parts 
to be excavated in order to obtain sufficient depth of water in the 
channel. Mr. Stevenson justly observes that “much time шау be last 
in making the sections and borings, and erroneous data may be ob- 
tained if the operation be not gone about ina proper manner.” 

Chapter 8 relates to hydrometrical observations, principally on the 
velocity of currents at the surface, and the bed of their course. For 
tlie purpose of determining tbe mean velocity from the observed sur- 
face velocity, Mr. Stevenson gives the foliowing formula, feunded on 
a rule of De Buat: 

оса 
Үн а 
2 
where a = the observed surface velocity, and y = the mean velocity 
sought. 

The concluding chapter, relating to the protraction of the lines in 
the survey, and of the soundings, completes the subject, and although 
this part is equally valuable, and in its mode of treatment equally 
practical with the rest of the book, it would convey little or no infor- 
mation to make isolated extracts from it. The whole, however, is 
wel] worthy the attention of every engineer and surveyor engaged in 
the prosecution of marine surveying, to all of whom 1t may be said, 
without derogation of their skill, that however practised or proficient 
they may be in this part of the profession, this book is calculated to 
add to their knowledge of the subject. The work contains numerous 
plans and sections of rivers, showing the mode of surveying and of 
representing the cross sections and borings, also examples of the man- 
ner of keeping the field books in the different stages of the survey. 
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BOOK MAKING. 


Sia—I beg leave to trouble you with a few remarks respecting a recent 
publication, with the view of calling your attention to a highly reprehensible 
practice, which is now becoming common in this class of works. The prac- 
tice I allude to is the copying and inserting, in several different publications, 
the same cuts and impressions. In a small work lately published, entitled 
* Anglican Cburch Architecture, &c." naturally supposing that the wood cuts 
and illustrations (with which the yolume is rather copiously furnished) were 
examples not before published, but bad been collected by the author to illus- 
trate and support the opinions put forth in his work, I was induced ta become 
a purchaser; but on looking over the book, 1 was much surprised to fiud 
that almost withont exception the cuts, &c. were fac-similies of those pub- 
lished in a recent work entitled ** The Glossary of Architecture," aud as both. 
proceed from the same publisher, 1 have no doubt the same blocks did duty 
а second time. It may be said that the work I now refer to is small in 
price, but the principle is equally bad, whatever may be the cost of the pub- 
lication; and 1 hope that you will, by making instances of this sort of book- 
making public, prevent a practice so vicious in principle and so hurtful in its 
effects from becoming general. If persevered in, it cannot fail to destroy 
that confidence which should always subsist between the author and the 


purchaser of his work. 
A 
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ON SPIRES: 


We have already borrowed largely from the Penny Cyclopedia, on 
the subject of staircases, and now similarly avail ourselves of the article 
"Spire," which is certainly the most complete and most original we 
lave ever yet met with. In fact, scarcely anything at all relative to 
spires is to be found in preceding publications,—not even in those 
which profess to be strictly architectural. They give us little more 
than an explanation of the term, and some not even that ; at least, such 
is the case with Nicholson's Architectural Dictionary, where, unac- 
countable as it may seem, the word “Spire” is altogether omitted! 
Besides calling attention to a variety of interesting particulars that 
seem to have entirely escaped the observation of others, the writer of 
the article in the Penny Cylopedia has suggested several new and 
expressive terms that, in our opinion, are well worthy of being generally 
adopted. We are aware that some persons object to any innovations 
of the kind, yet if they are found to be really useful, and to enrich the 
terminology of the art, there ean be no impropriety in adopting them : 
neither is there any greater difficulty attending the introduction of 
them than arises from the attempt to revive terms which have become 
so entirely obsolete, that their original meanings can now only be 
vaguely guessed at, so that there is danger of the terms so rescued 
from oblivion being applied very differently from what they were 
while they were in use. 


«Spine (іп German Spitze, or Thurm-Spitze; in French, Flèche, from 
its resemblance to the pointed tip of an arrow; but the Latin spira 
signifies a coil, or spiral line, and not an upright cone or pyramid). 
The term belongs to Gothic architecture, and is used to designate the 
tapering pyramidal mass erected on a tower by way of finish and orna- 
ment. That so little relative to spires is said in works on Gothic 
architecture is the more remarkable, becanse, in proportion to the 
number of examples, they exhibit more variety than almost any other 
separate feature in edifices in that style. Though the spire is а very 
striking feature in a building, it has nothing to recommend it on the 
score ot direct utility. It is a mere external appendage to an edifice, 
since it does not, like the dame, eontribute to апу kiod of effect what- 
ever internally, a eircumstanee that seems to have been overlooked by 
Mr. А. W. Pugin, for else he would hardly have made it a reproach 
against the architect of St. Paul's, that the exterior dome of that fabrie 
is merely for effect. Though the same objection might be made to 
the spire, we are far from urging it: mere utility is a low test of merit 
in arehitectnre, and althongh this merit cannot be claimed for this 
feature in Gothic arehitecture, we hold the spire to be one of para- 
mount value in it, inasmuch as that pyramidal figure concentrates all 
its prineiples and characteristics, rendering it most eminently the 
Pointed style. So considered, the spire may be said to be the key- 
stone of the whole idea of such style ;—that whieh visibly completes 
it. It serves, moreover, to impart an air of graceful lightness to the 
whole of a building, and to correct —if we may so express it—what 
might else be excess of length as compared with the general height of 
a strnctnre, by giving a corresponding degree of loftiness to one 
portion of it. 

* The origin of the spire, like that of the pointed arch, is merely 
matter of conjecture. The probability is that it arose out of the peaked 
roof usually given to campaniles and towers of a preceding period, 
which form was afterwards gradually improved upon and refined, till 
it eventually grew up into the slender tapering spire. According to 
such supposition, we would refer to the tower of Than ehnreh in 
Normandy, as an example exhibiting the rudiments of the Spire, it 
being no more than a steep peaked roof or low pyramid, whose height 
does not exceed three-fonrths of its bese. A peak of this kind differs 
also from the spire, both in being the same in plan as the tower on 
which it is placed, and in being immediately set upon it, whereas the 
spire isalmost invariably an octagon or other polygon, and is surrounded 
at its base witha parapet. In Italy, where campaniles are usually 
detached square towers of very slender or lofty proportions, the spire 
is almost unknown, for such towers have seldom more than a mere 
pyramidal roof or peak, which, though it may be eonsidered as the 
germ from which the Gothic spire was afterwards developed, is in 
itself of quite different character; vet, at the same time, that of each 
is best adapted to the respective style. There are some few instances 
of square spires; among them a very singular one at Egeln in Ger- 
many, where two such spires are set immediately together upon the 
same tower. But however slender in their proportions such spires 
may otherwise be, they lave a certain heavy massiveness of form. 
When therefore, greater loftiness and lightness were aimed at in this 
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feature, the adoption of a polygonal pian for it became almost matte 

of course, for although in a geometrical drawing the general outline 
and proportions of a spire are the same whether it be square or 
octangnlar in plan, the perspective or actual appearance is widely 
different: because in the latter case the diagonal breadth of the square 
tower below is cut off, and each side or plane of which the spire is 
composed becomes а much more pointed triangle. Besides which, 
the polygonal spire produces a degree of contrast and variety highly 
favourable to general effect in the pointed style.” 

* ЕЗ D: > 

" There are so many peculiarities in spires, that it is highly 
desirable to have descriptive terms for them. First, as tegards its 
base, a spire may be said to be Clus?er-based, when surrounded below 
with pinnacles connected with it, and from among which it seems to 
spring up; of which kind St. Mary’s Oxford, is a celebrated example. 
The Hótel-de-Ville, at Ypres, has a spire clustered with four exeeed- 
ingly tall pinnacles or lesser spires. Where there are windows placed 
against a spire, risixg upright like the dormers or lucarnes on a foro, 
the term Lucarned would express that character: we have therefore 
not scrupled to inake use of it in the annexed table of spires, where it 
is applied, among others, to those of Lichfield eathedral, which have 
several tiers of such windows, and are described accordingly. Crock- 
elled and Banded are terms requiring no explanation; but in regard to 
the first it may be remarked, that spires, otherwise quite plain, are 
sometimes ornamented with crockets along their edges; and with 
respect to bands, thev are sometimes little more than string mouldings, 
bnt in other cases broad and enriched surfaces. Many of the spires 
in Normandy are ornamented with such a number of binds, that they 
form alternating courses with the plain spaces between them. Fini- 
alled is a term which does not apply to any of our English spires; 
but that of St. Stephen's, Vienna, and some other continental spires, 
have an exceedingly large and rich finial, which ornament gives them 
a particular boldness of expression. The Tubernacic-spire also is one 
of which there is no example in this country; bnt of which the one just 
mentioned, and those of Strassburg, Ulm (as designed), Thann in 
Alsace, and many others, are specimens, the tower and spire being 
carried np from the ground in a succession of diminishing stages, all 
profusely adorned with pannelling, niches, canopies, pinnacles, and 
other tabernacle-work, in sucha manner that it is barely possible ta 
distinguish where the upright portion or tower termibates, and the 
spire itself begins, the latter seeming little more than the uppermost 
stage in continuation of the rest. Neither have we any instances of 
Open-ior& spires, or of such as, if not actnally perforated, are yet 
entirely eovered with tracery. That at Freybnrg,’and those at Burgos 
and Batalha, are all exceedingly rich specimens of the kind. The 
chapter-house of Burgos also Tias a series of very large piunacles or 
small spires of tabernacle character. Cambrai aud Esslingen on the 
Neckar afford other examples of open-work spires. 

“There are various other circumstances which, though they do not 
affect the spire itself, produce greater or less difterence in regard to 
the character of the structure of whieh it is a component feature. Very 
much, for instance, depends upon its situation in the general plan: at 
Salisbury, Norwich, and Chiehester, the spire is raised upon a tower 
at the intersection of the cross, or in the eentre of the plan; whereas 
in most continental cathedrals and large churches there are two spires 
on the towers of the west front, though in some instances (Strasburg, 
Antwerp) only one has been erected. Several, however, have a single 
tower and spire in the eentre of the west front (Ulm, Freyburgh, 
Thann in Alsace), in which case the tower itself begins to diminish 
almost from the ground, and ihe whole becomes what we have de- 
scribed as of the ¢abernacle character. In most of опг English churches 
(not cathedrals,) the spire is placed upon a tower at the west end, as 
at Grantham, Louth, Bloxham, &c. If we except Peterborongh, where 
they are very diminutive, the only English eathedral which has two 
western spires is Lichfield, which is further remarkable as having a 
central tower and spire also. Besides the richness and variety thus 
produced, the larger central spire serves to balance the whole compo- 
sition, whereas else the body of the structure is apt to look low in 
comparison with the west end. At St. Stephen’s, Vienna, the tower 
and spire are singularly placed on the south side of the edifire, it 
having been intended to balance them by a corresponding tower on 
the north side. At Gelnhausen, on the contrary, there isa group of 
spires, as already noticed, at the east end." 

Having extracted so largely from this article, we must refer our 
readers to the Penny Cyclopedia itself for the remainder, transferring 
to our own pages the annexed Table :— 
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TABLE oF SPIRES, ENGILISH AND FOREIGN. 
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Tower. | Spire. | Hash Remarks. 
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Old st. Paul's. 5 | 260 27-4 534 | Six diameters high. 


salisbury > + > 207 197 404 Date about 1350; Three enriched bands. Nearly five diameters. 

Norwich . > > 140 163 303 | Plain, rather more than five diameters high. 

Lichfield . o 5 114 138 Du Lucarned, 5 tiers of windows. Nearly 5 diameters high. 

Do. two western a 89 103 YR Lucarned, 4 tiers; 41 diameters high. 

Chichester . 2 : so T 270 Pinnacled and lucarned below; banded with one broad rich band; else quite plain. 

Oxford Cathedral . 97 52 146 Date about 1220. 

Oxford, St. Mary’s 56 94 150 Spire itself quite plain, lacarned with a canopied window below, on four sides. 
Embased by very rich canopied niches and pinnacles. 

Louth . . . 145 140 255 Embased with lofty pinnacles and flying buttresses. Crocketted. 6 diameters. 

Grantham (about) . 140 25 250 Lucarned, crocketted, large crocketted pinnacles at base. Base of spire less than 
tower. 

Newark . à со 65 Bs Short spire, spreading out at its base. Lucarned, with 4 tiers of windows. 

Bloxham. s - | ШІ 94 195 А very beautiful example. Spire 5 diameters high. Date about 1350. 

хі. Michael's, Coventry 136 164 300 This tower and spire a very fine example. 

St. Mary's, Stamford . 25 T bs Date about 1260. Buse without parapet or pinnacles. Lucarned, 4 tiers. Spire 
23 diameters. 

Welford, Gloucester . оз 5E ne An example of a spire оп a low circular tower. Lucarned at its base with lofty 
gabled windows. Spire 3 diameters. 

St. Chad’s, Birmingham $$ 69 150 Two west towers, only N.W. spire yet erected. (Comp. to Almanac, 1842. 

Cologne (as designed) 330 200 530 Two west spires enriched with tracery, and crowned by large finials. 

Strasburg - : . 364 110 474 Two west towers, only N.W. spire. 

st. Stephens, Vienna . 285 150 465 On south side of church. Example of a tabernacle tower and spire. 

Ulm (as designed) — . 320 171 491 Tabernacle example. ‘Tower and spire in centre of west front. 

Freyburg . . . 921 159 350 Rich open-work spire. Tower and spire in centre of west front. 

Marburg > - . 184 SS 272 Two west towers and spires. Base of spire gabled, Spire 4% diameters. 

Nürnberg, St, Laurence 180 90 270 Do. do. do. 

| Nürnberg, St. Sebaldus 170 90 260 Do. do. do. 

Tham in Alsace . . 52 5 .. A tabernacle example, with rich tracery-wors on spire. Spire about one-fourth 
of entire height. 

Antwerp. : я бе 25 366 Two west towers, only N.W. spire. 

Chartres . B : an ou бо Two west spires, Ше N.W. one loftier and more enriched than the other. 

Bayeux : . . 152 104 246 Two west spires. The N.W. spire has 6 broad bands; the other plain. Diame- 
ter at base 27 feet. 

Caen, St. Stephens . 155 107 959 Lucarned at base and banded. 

Caen, 5t. Peter's ‹ 6 134 110 244 Base of spire 24 feet. Spire bas 9 bands, with small hexafoil, quatre-foil, and 
trefoil apertures between them. Crocketted. 

Batalha . . . 113 57 170 Very rich open-work spire. Diameter at base 19 feet. 

Burgos Cathedral . m = do Two short or stump but very rich open-work spires, at west end. Date of spires 
1142. 

Glasgow. à 5 Й, 105 220 Lucarned, banded, lower band richly moulded and quatre-foiled, and surmounted 
by fleurons. Diameter at base 27 feet. 

Treves on the Moselle. 111 195 239 A new church, finished 1831. Lassaulx, architect. Spire, а broach, splayed off at 
base. Diameter, above splay, 16 feet; height about 8 diameters. 

St. Marie Hilf, Münich 220 60 | 280 Church erected by Oblmuller; completed 1939. Spire an open-work helm or 
broach. 
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few years ago, investigated by me. ina paper read before the Royal Society,* 

and afterwards published in several scientific and teehnological journals. 1t 

ON WARMING AND VENTILATING THE REFORM CLUB. is there said, that the observations of Saussure, and other scientific travellers 

; pate! in mountainous regions, demonstrate how difficult and painful it is to make 

Report on the Apparatus erected. in the Reform Club House, for Warming and қ ы 7 5 А А 2 

Tixtilating its several Apartments. By AxngEW Ске, M.D., F.R.S., Pro- muscular or mental exertions in rarefied air. Even the slight rarefaction of 
fessor of Chemistry. the atmosphere, corresponding toa low state of the barometer at the level of 
the sea, is sufficient to oceasion languor, lassitude, and uneasiness, In persons 
of delicate nerves; while the opposite condition of increased pressure, as 
indicated by a high state of the barometer, has а bracing effect upon both 
body and mind. Thus, we see how ventilation, by the powerful draught of a 
high chimney-stalk, as it operates by pumping out, exhansting, and atten- 
uating the air, may prove detrimental ta vivacity and health; and how 
ventilation, by forcing air in witha fan or a pump, js greatly to be preferred, 
not only far the reason above assigned, but because it prevents all regur- 
gitation of foul air dawn the chimneys, an accident sure to happen in the 


Tuere are two general plans in use for at once diffusing heat, and 
renewing the air in extensive buildings, which plans differ essentially in their 
principles, modes of action, and effects. The oldest, and what may be called 
the vulgar method, consists in planting stoves in the passages or rooms, to 
give warmth in cold weather, and in constructing large and lofty chimney- 
sta.ks to draw air in hot weather ont of the house, by suction, so to speak, 
whereLy fresh air flaws in to maintain, though imperfectly, an equilibrium 
of pressure. In apartments thus warmed and ventilated, the atmosphere is 
necessarily rarer than it is out of doors, while, in cold weather, the external 
air rushes in at every opening and crevice, of door, window, or chimney—the 
fruitful source of indisposition to the inmates. 


з ] had Leen professionally employed by a Committee of the Officers of the 
Custom House, to examine the nature of the malaria which prevailed there, 


‘The evils resulting from the stove-heating and air-rarefying system, were, a but I had no concern in erecting the stoves which caused it. 
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former method. Genial atr thrown in by a fan, in the basement story of a 
building. also preven:s the stagnation of vapours fram damp and miasmata, 
which lurk about the foundations of buildings and in sewers, and which are 
sucked in by the rarefyinz plan. Many a lordly mansion is rendered hardly 
tenantable from such a cause, during certain vicissitudes of wind and weather. 

The condensing plan, as executed by the engineers, Messrs. Easton and 
Amos, at the Reform Club House, consists of a large fan. revolving rapidly 
in a cylindrical case, and is capable of throwing eleven thousand cubic feet of 
air per minute, into a spacious subterranean tunnel] under the basement story. 
The fan is driven by an elegant steam engine. working on the expansion 
principle, of five horses’ power. It is placed in a vault, under the flag pave- 
ment, in front of the Luildihg ; and asit moves very smoothly. and hurns 
merely cinders from the house fires, along with some anthracite, it cecasions 
no nuisance of any kind. The steam of condensation of the engine supplies 
three cast iron chests with the requisite heat for warming the whole of the 
building. Each of these chests is a cube of three feet externally, and is 
distributed internally into seven parallel cast iron cases (somewhat like 
empty portfolios), each ahout three inches wide. which are separated by 
parallel alternate spaces, of the same width, for the passage of the air trans- 
versely, asitis impelled by the fan. This arrangement is most judicious, 
economizing fuel to the utmost degree; because the steam of condensation 
which, in a Watt's engine, would be absorbed and carried aff by the air- 
pump, is here turned to good account. in warming the air of ventilation 
during the winter months. fwo hundred weight of fucl suffices for working 
this steam engine during twelve hours. 1: pumps water for household pur- 
poses, raises the coals to the several apartments on the upper floors, and 
drives the fan ventilator. The air, in flowing rapidly through the series of 
cells placed alternately hetween the steam cases, cannot he scorched, as it is 
infallibly with air stoves; but it is heated only to the genial temperature of 
from 75° to 85° Fahr., and it thence enters a common chamber of brickwork 
in the basement story, from which it is let off into a series of distinct flues, 
governed by dialled valves or registers, whereby it is conducted in regulated 
quantities to the several apartments of the building. I am of opinion. that 
it would not he easy to devise a better plan for the purpose of warming and 
ventilating a large house ; and I am only sorry ta observe, that the plan pro- 
jected Ly the engineers has been injudiciously counteracted in two particulars. 

The first of these is, that the external air, which supplies the fau. is made 
to traverse a great heap of coke before it can enter that apparatus. whereby 
it suffers such friction as materially to obstruct the ventilation of the house. 
The foliowing experiments, which I made recently upon this point, will place 
the evil іш a proper light. Having fitted up Dr. Wollaston's differential 
barometer, as an anemometer, with oil, of specific gravity 0900 in one leg of 
its syphon, and water of 1:000 in the other, covered with the said oil in the 
two cisterns at top, I found that the stream of air produced by the fan, in a 
certain part of the flue, had a velocity only as the number 8, while the air 
was drawn through the coke, bnt that it had a velocity in the same place, as 
the number 11, whenever the air was freely admitted to the fan by opening 
a side door. Thus, three-elevenths, both of the ventilating and warming 
effects of the fan, are lost. I cannot divine апу good reason for making the 
Members of the Reform Club breathe an atmosphere, certainly not improved, 
but most probably vitiated. by being passed in a moist'state throngh a porons 
sulphureous carbon, whereby it will tend to generate the two deleterious 
gases, carbonic oxide and sulphuretted hydrogen, in a greater or less degree. 
It is vain to allege that these gases may not be discoverable by chemical 
analysis—can the gaseous matters which generate cholera, yellow-fever, or 
ague, be detected hy chemical re-agents? Хо. truly; yet every one admits 
the reality of their specific virus. I should propose that the air be trans- 
mitted through a large sheet of wire-cloth before it reaches the fan, whereby 
it would be freed from the grosser particles of soot that pullute the atmosphere 
of Londen. The wire-cloth should be brushed every morning. The second 
partienlar. which counteracts in some measure the good effects of the fan in 
steam ventilation—is the hage stove placed in the top story of the building. 
This potent furnace. consuming. when in action, 3 cwt. of coals per day. 
tends to draw down foul air for its own supply from the chimneys of the 
adjoining rooms, and thus to impede the upward current created hy the fan. 
l have measured by Dr. Wollaston's differential barometer the yent:lating 
influence of the7said furnace stove, and find it to be perfectly insignificant— 
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nay, most absurdly so—when compare] with the fan, as to the quantiiy of 
ше! which each requires рег day. The rarefaction of air in the stove 
chamber. in reference to the external air, was indicated] by a quarzer of an 
inch difference of level in the legs of the oil and water svphon, and this when 
the dour of the stove-room was shut, as it usually is; the tube of the differ- 
ential barometer being inserted іп а hole in the door. The fan indicates a 
ventilating force equal to two inches of the water syphon. which is twenty 
inches of the above oil and water syphon, and therefore eighty limes greater 
than that of the stove furnace: so that, taking into view the smaller quantity 
of fuel which the fan requires. the advantage in ventilation in favour of the 
fan is the enormous ratio of 120 to 1, at the lowest estimate. The said stove 
in the attic seems to me to be not only futile, but dangerous. It is a huge 
rectangular cast iron chest, having a large hopper in front kept full of coals, 
and it is contracted above into a round pipe, which discharges the burnt air 
and smoke into a series of horizontal pipes of cast iron, about four inches 
diameter, which traverse the room under the cieling. anil terminate ina тісі 
chimney. In consequence of this obstruction, the dranght through the 
furnace is so feeble that no rush of air can be perceived in its ash pit, even 
when this is contracted to an area of six inches square; nay, when the ash 
pit was momentarily luted with bricks and clay, and the tube of the ditfer- 
ential barometer was introduced a little way under the grate, the leve! of the 
oil and water syphon in that instrument was displaced by по more than one- 
tenth of an inch, which is only one-hundrelth of an inch of water—a most 
impotent effect under a daily consumption of 3 cwt. of coals. In fact, this 
stove may be fitly styled an incendiary coal devourer, asit has already set fire 
to the house ; and though now laid upon a new floor of iron rafters an}stone 
flags, it still offers so much danger from its outlet iron pipes, shuuld ‘hey 
become ignited from the combustion of charcoal deposited in them, that £ 
think no premium of insurance adequate to cover the imminent risk of fire 
The stove being, therefore, a superfluous and dangerous nuisance, should be 
turned out of doors as speedily as possible. Its total cost, with that of its 
fellow in the basement story, cannot be mach less than the cost of the steam 
engine. with all its truly effectual warming ат] ventilating appur:enances. 

I take leave to observe, that the system of heating and ventilating appa- 
ratus constructed by Messrs. Easton and Amos in the Reform Club House, 
offers oae striking and peculiar advantage. [t may be modified at little 
expense, $0 as to hecome the ready means of intro luc ng, during the sultries: 
dog-days. refreshing currents of air at a temperature of 10, 20, 39, or even 
40 degrees under that of the atmosphere. An apparatus of this nature 
attached tu the Houses of Parliament and Courts of Law wauld prove an 
inestimable blessing to our legislators, lawyers, judges, and juries. Of such 
cool air a very gentle stream would suffice to make 1һе most crowded apart- 
ments comfortable, without endangering the health of their inmates with 
gusts of wind through the doors, winduws, and floors. 

It is lamentable to reflect how little has been done for the well-beinz of the 
sentient and breathing functions of man in the public buildings of the me- 
tropolis, notwithstanding our boasted march of intellect and diffusion of 
useful knowledge. Almost all onr churches are filled on Sundays with stove- 
roasted air ; and even the House of Commons has its atmosphere exhausted 
by the suction of a huge chimney stalk, with a furnace equal. it is said, to 
that of а 40-horse steam boiler. To gentlemen plunged in air so attenuated. 
condensation of thought, and terseness of expressiou, can hardly be the order 
of the day. 

Nearly seven years Lave elapsed since | endeavc.ured to point public 
attention to this important subject in the following terms :—* Орт legislators, 
when bewailing, not long ago, the fate of their fellow-creatures doonied to 
breathe the polluted air of a factory, were little aware how superior the 
system of ventilation adopted in raany cotton mills was to that employed for 
their own comfort in either House of Parliament, The engineers of Man- 
chester do not, like thuse of the metropolis. trust for a suificient supply of 
fresh air into any crowded hall, to currents physically created in the at- 
mosphere by the difference of temperature excited by chimney draughts 
because they know them to be ineffectual to rem гуе, with requisite r:pid:'y, 
the dense carbunic acid gas generated by many hundred powerfui lungs.’** 


? Philosophy of Manufactures, p. 380, published by Chailes Knight. 
London. 1835. $ idi y ы 
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At page 362 of the work just quoted there is an exact draw.ng and description 
ef the tactory ventilating fan. 

On the 6th of June, 1836. 1 took occasion again, in a paper read before the 
Royal Society, upon the subject of the malaria which then prevailed in the 
Custom House, to investigate the principles of ventilation by the fan. and to 
demonstrate, by a numerous train of experiments, the great preference due to 
it, as to effect, economy, and comfort. over chimney-dranght ventilation. 
Yet at this very time, the latter most objectionable plan was in progress of 
construction, upon a eolossal scale, for the House uf Commons. About the 
same period, however, the late ingenious Mr. Oldham, engineer of the Bank 
of England, mounted a mechanical ventilator, and steam chest heater, for 
supplying a eopious eurrent of warm air to the rooms of tlie engraving and 
printing departments of that establishment. Instead of a fan, Mr. Oldham 
employed a large pump to force the air through the alternate cells of his 
steam chest. He had introduced a similar system into the Dank of Ireland 
abont ten years before, which is now in full action. 

About two years ago, Messrs, Easton and Amos were employed to ventilate 
the letter carriers’ and inland office departments of the General Post Office, 
of which the atmosphere was rendered not only uncomfortable. but insa_ 
lubrious, by the numerous gas lights required there in the evenings. This 
task has been executed to tlie entire satisfaction of their employers, by means 
of fans driven by steam engine power. The said engineers made, abont the 
same time, a set of machinery similar to that erected at the Dank of England, 
for warming and ventilating the Bank of Vienna. They are justly entitled 
to the credit of having been the first to execute, in all its bearings, the system 
of beating and ventilating buildings, having special respect to the health of 
their inmates, which 1 urged upon the public mind many years ago. 

As ians of sufficient size, driven by steam power with suffieient velocity to 
warm in winter, and ventilate at all times, the most extensive buildings, may 
be erected upon the principles above described, without causing any nuisance 
from smoke, it 1s to be hoped that the Chapel cf Henry VII. will not he dese- 
crated by having a faetory Vesnvius reared in its classical precincts, and that 
the noble pile of architecture of the new Houses of Parliament will not be 
disfigured with such a foul phenomenon. i 


* The following engravings. whieh we borrow from the London Journal, 
show the construction of the iron cases, 
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Fig. 1 is a transverse vertical section of the steam chest. for heating the 
air; fig. 21s a plan of the same ; and fig. 3 is a perspective view, showing the 
outside casing, also the pipe a, for admitting the steam. and the stop-ecck b, 
for allowing the condersed water to escape. 


ON IRON AS A MATERIAL FOR SIIIP-BUILDING. 


Ат the last general monthly meeting of the Liverpool Polytechaic Society, 
the president, John Grantham, Esq., С. E., read a paper On Iron as a material 
for Ship-building. 

Mr. Grantham commenced by stating that it was not without some hesi- 
tation he ventured to occupy the time of the meeting with an inquiry into 
the advantages of nsing iron as a material for ship-building—an inquiry 
which was of deep and growing interest, and of great importance to the port 
of Liverpool. Не had sought for practical information from others on the 
subject, hut, having scarcely received any of a practical nature, he deter- 
mined to take an independent course, and trust to his own observations 
rather than waste his efforts on a fruitless search. In this he had been 
matcrially assisted by the kaowledge he possessed of the qualities of iron; 
and, as a proof of the sincerity of his views, he observed that he had come 
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to the determination, in conjunction with other gentlemen, of engaging 
serionsly in the business of building iron vessels. 

Tt was a mistake to suppose that vessels had only bcen recently constructed 
of iron. Пе was in a position to prove that the coustruction of iron vessels 
was not an invention ofrecent date—that the valne of iron in this respect 
had long heen known, and that it had been making a slow but a sure pro- 
gress towards its present improved state. Iron vessels had been built for 
the English canals so far back as forty years since, and some of them, he had 
reason to believe, were still in existence. The first iron vessel that put to 
sea was built by the Horseley Iron Company, and was called the Aaron 
Manby, after the name of the projector. Shc was constructed in the year 
1820, and had bcen at work ever since, withont requiring any material re- 
pairs. The next iron steam vessel with which he was acquainted was built 
by the Tlorseley company under his father's superintendence. She was pnt 
together in Liverpool, in the year 1822, and procceded to her destination, 
Lough Derg, on the river Shannon. She had heen constantly at work ever 
since, and was at present in good condition. She was now the property of 
the Shannon company, who had six iron steam vessels at work, al! in excel- 
lent condition. Several iron vessels had been built in England. The first 
built in Liverpool was by Messrs. Fawcett & Co., at their boiler yard in Oil 
Street. One of the vessels built by this company was called the Alburka, 
and went on Lander's unfortunate expedition to Africa. Several other iron 
vessels had since been built, of which some of those sailing from Liverpool 
to Glasgow were most conspicuous. Iron steam vessels had been employed 
in fighting our battles in the east, among which the Nemesis acted in the 
Chinese war. The Ironside steamer had heen built in Liverpool, and was 
the first vessel of the kind, of any magnitude, that ever went to sea. 

Mr. Grantham then proceeded to describe the ordinary method of con- 
structing iron vessels, which he illustrated by diagrams and models. Iron 
vessels, he said, were constructed of plates fastened by angle iron ribs placed 
in different directions. He then described the construction of thc keel, the 
bow, the floorings, the ribs, the platings, and the plan of double and single 
rivetting. Не said that experience alone could decide the question as to the 
best disposition of the plates. He expressed himself in favour of the lap 
joint, and said it was groundless to suppose that the rivets could easily be 
driven out of their places, for, although the head might һе removed, the 
remainder of the rivet was almost immovable. After showing that there 
existed great facility in applying stringers in iron vessels, he proceeded to 
make some remarks on the peculiarities possessed by iron vessels, and to 
institute a comparison between them and timber ones. In the construction 
of a vessel a builder should study strength, great stowage, safety, speed, 
durability, lightness of repairs, cheapness, and draft of water. He said he 
was in a condition to prove that iron vessels possessed all those qualifications 
in an eminent degree, and that they were superior in those several respects 
to timber vessels. Іп the first place they possessed great strength. It had 
heen asserted that iron might answer very well as a material for the con- 
struction of small vessels and not very large ones. This, however, was not 
the case, The country was deprived of some of its finest oaks iu order that 
timber vessels might be eonstructed, while there was no particular form into 
which iron conld not be moulded by the smiths of England. In the latter 
case they had no sap to encounter, no knots, no cutting across the grain; 
and every inch of material was, moreover, of value. It was a well known 
fact that timber, after having been in nse for some time, hecame brittle and 
could not be bent; but good iron did not become brittle. The facility for 
obtaining iron beams in one piece removed many difficulties. 

The lecturer next instituted a comparison between the modes of fastening 
iron and timber vessels, and instanced the case of а copper-fastened timber 
ship, and the dreadful creaking of timber vessels at sea. lle then alluded to 
the shock which had been some time since received by the Nemesis, and said 
that ifa similar shock had heen received by a timber ship the flooring of the 
latter might have been broken. The damage cone to the Nemesis, however, 
had only amounted to about 307, He said he could relate many other in- 
stances of the strength of iron vessels in comparison with timber ships, if 
time permitted. Не next aliuded to the qualification of stowage. He said 
the shell of a timber vessel was greater than that of an iron one, and that 
while a timber vessel could carry 200 tons, an iron one of similar size could 
carry 250. In the case of steamers, the comparison was much more in 
favour of iron as a material for ship building. The qualification of safety 
was in a great measure identical with strength. Іп addition to the extra- 
ordinary strength of an iron vessel, it would be almost impossible for a firc 
to take place in the hold if proper precautions were used, and the atmos- 
pheric air excluded. After showing the superiority of iron vessels over tim- 
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ber in point of speed, he referred to the qualification ef durability, which, he 
said, invelved a chemical question. Upon this subject he had been faveured 
by Mr. R. Mallett, of Dublin, who had been empleyed in making experiments 
fer the British Asseciatien on the corrosion of cast and wrought iren, with a 
shert paper on the cerresion or fouling of iron ships, which was of great 
interest, and wauld be published with the терегі of the lecture. Пе then 
referred te the qualification of durability, and said, that in removing the 
timher work of the ship John Garrew the dry ret was found. АП the tim- 
ber not exposed to the air had been affected by it, while that expnsed to the 
air was perfectly free from corresien. The lecturer here exhibited an iron 
bolt which had been taken out of the John Garrow. Тһе part nf it which 
had been in eak was very much corroded, while the remaining part of it 
which had heen in iron was very little decayed. He was of opinien that 
oxidation teok place no faster en the surface of thick plates than on thin 
ones, and he did net believe that the thickness of weed had any effeet en 
its durability, se far as dccay was concerned. The wear and tear of iron 
vessels were trifling, while the expense of their repairs was light. Ina tim- 
ber vessel, the expense of repairs would, in the course of ten years, equal the 
first сөзі. In the case of an iron vessel ne repairs would, in all probability, 
be required within the first ten years. The expense of keeping the cepper 
of a timber ship in repair would ameunt to a sum equal to that of making the 
whele of the repairs required by an iren vessel. 

The first cost was the next point fer consideration. He wished ship- 
owners to recollect that if they wanted good work they should give a prapor- 
tionate price, and he heped in future that they would obtain geed werk, and 
aot be looking after a saving of expense. Пе had arrived at the fellewing 
conclusions, in order to convey some idea on the subject :—that goed service- 
able iron sailing vessels, uf 300 tons, would be equal ta timber ships of larger 
tonnage ; that iron vessels had many advantages over timber ones; that for 
very large vessels iren weuld be less expensive than timber; aud that iron 
vessels fer rivers might be built at a less expense. Не laid less stress on the 
last qualifieatien—that of light draught of water—than en others, but, at the 
same time, a light dranght of water might be obtained in iron vesscls. It 
wonld he asked, therefore, why not have iren vessels more generally built, if 
their superiority was se apparent? Не weuld not evade this inquiry, neither 
would he forbear from alluding te the narrow peliey ef these who had 
opposed the system. Пе admitted that there were seme real objections which 
had to he remeved. These objections had new, however, been set at rest. 
The difficnlty about the compass was one, and it was natural that the derange- 
ment of the compass on beard of iron vessels would have been a great obstacle ; 
but this question had heen entirely set at rest to all reasonable miuds, Ship- 
wrights and various ether parties had also risen up against iron as a material 
fer ship-building ; everything was magnified, and it had been attempted to 
pnt it down once and fer ever. Tt was broadly stated that iron vessels would 
never succeed ; and when an iren vessel arrived in the port on one occasion, 
many went to look at her, and every possible fault was feund with her. These 
objections were now becoming weaker. lle thenght some blame was attri- 
butable to the builders of iron vessels, aud he ealled on hnilders not to place 
ihe prineiple of iron vessels in jeopardy by eonstrneting vessels whieh their 
judgment might tell them would net be serviceable. Underwriters had not 
heen the last to find objection, for shipowners had been told that the pre- 
miums would be very high on iron vessels, and that the subject had not been 
sufficiently tested. The shells which adhered te the bettoms of iron vessels 
had eaused another objection to be raised. There would, however, be no 
difficulty in removing the shells when first they adhered to the hottoms, if a 
scraper were used, and this might be done by the sailors when they were at 
liberty during the voyage. After explaining the manner in whieh the seraper 
was to he used, he said that if the vessel were kept clean before she left the 
port, and the scraper was used at sea, the shells wonld be removed, and an 
iron vessel would be kept as elean as a timber one. 

The lecturer here expressed a hope that he had satisfied many doubts, and 
awakened an interest in the breasts of seme who never reflected on the 
subject befere. lle instanced the faet that chain cables, steam navigation, 
and many other inventiens, had been met with opposition in the first instanee, 
Although in general use at present, and he prophesied that such would he the 
case with reference to iron as a material for ship-building. He said he had 
а description before him of the “ Great Britain” steam ship, but that the 
lateness of the hour prevented him from entering into details. Пе then 
referred to the faeility whieh existed for altering iron ships, and said that 
while the iron eeuld be used again, the fact was otherwise in many cases with 
respect to timber. Пе thought there eould not be a better period than the 
present for considering a question of the present kind as a means for allcvia- 
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ting the general distress. If taken up as a national question it would be 
attended with beneficial results. No one would deny that it was of impor- 
tance that our ships sheuld be eenstrueted in our own ports, by men of our 
own population, and with materials of our own seil, which materials were 
ebtainable in the deep recesses of the earth. The iren ceuld be got at the 
usual market price; there would be an increased demand fer labeur; and 
few foreign timber ships could ертреќе with English vessels, as all countries 
yielded the palm to England in the use ef iron. There appeared to him to 
be only one obstacle to be removed—he allnded to national prejudice. The 
English рие were unwilling to give up their “eld wooden walls.” It 
seemed as if they thought their glory would depart if they were te surrender 
on this peint; but it sheuld he remembered that the noblest specimens of 
navalarchiteetnre pessessed the seeds of decay, and that the reyal heart of 
oak would remain in the land, if iron were brought into general use. There 
was one other result which the lecturer noticed, namely, that a 400-ton ship 
would net produce £200 when condemned and broken up, while an iron 
vessel, under similar circumstances, at 4s. per ewt., would produce 27. per 
registered ton, er funr times as much as a timber ship. 

He then concluded by saying that the present was the first time the subject 
had been fairly before the public, and hy hoping that he had advaneed it 
somewhat in the estimation of the meeting, and that in their pregress, rise, 
and end, wooden ships might yield to iron. The reading of the paper, which 
occupied upwards of two hours, was received throughout with demonstra- 
tions of applause and satisfaction. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS, 


Jan. 11.—The Presipenr in the Chair. 


“ Description of a portion of the Works of the Ulster Canal" By Thomas 
Casebourne, M. Inst. C. E. 

The Ulster Canal, which is described in this communication, was designed 
for the purpose of facilitating the intercourse between the west and the 
north of Ireland. It commences at the southern extremity af Lough Erne, 
in the county of Fermanagh, whence it extends fer a length of 46 miles, and 
enters the river Blackwater, near the village of Charlemont, in the county of 
Armagh, from which there is an outlet threugh Lough Neagh to the ports of 
Newry and Belfast. The tetal eest of this werk will amount to about 
210,0002., or 4,5654. per mile.  Allusion is made to a proposed junction 
eanal between the rivers Boyle and Shannen, which may be considered as an 
extensinn of the Ulster Canal westward, effecting a junction between all the 
navigations of Ireland. Ву its means the produce of the town ef Boyle, and 
the agricultural district areund it, weuld be conveyed direetly by steam to 
Belfast and Newry. At the time of this communication, the Ulster Canal 
was rapidly advancing tewards completien ; it was navigable up te Clenes, a 
distance of 40 miles from its commencement, and would be opened to Lough 
Erne during the summer of 1841. А description is given of the most diffi- 
eult and expensive portien of the canal, which is situated at about six miles 
along the line from Charlemont. The length of this part is about three- 
fourths of a mile, and it comprises seven locks. The expense of construction, 
exelnsive of the value of land, was 17,0534. 45, 94. ; in order to diminish the 
expense as much as possible, the сапа! was contracted in width in two points, 
where the local impediments were eonsiderable. The transverse dimensiens 
of the canal are, 19 ft. 6 in. at the bettom, 36 ft. at the surface of the water, 
and 42 ft. at the tnp bank—giving a slope of 3 to 2 at the sides of the ehan- 
nel. The depth of water is 5 ft. 6 in. in all the reaches, except the summit 
level, which is capable of containing 7 feet of water. The course of this 
portion of the line lay aleng the bottom of a steep ravine in a limestone roek, 
parallel with the channel of a mill-race adjacent to the river Blackwater. 
The mill-raee was, therefore, diverted into the river between the first and 
fifth locks of the canal. Between the third and fifth locks the bed of the 
eanal was formed by benehing in the rock on one side, and embanking on 
the other with the materials so obtained. Beyond this it was cut for a dis- 
tance of nearly 350 yards through the limestone; in onc place to a depth of 
4l feet. The sides and bed were there lined with puddle, and protected by 
a facing of rnbble wall. Thence, ta the seventh lock, the ehanncl was again 
formed by benching and embanking through a clay seil, where much eaution 
was necessarily exereised in preventing slips at the foot of the embankment, 
which was subjeet to inundations from the Blackwater. The masonry was 
all eonstrneted of limestone from an adjaeent qnarry. Two appendices are 
subjoined to this paper. The first of these gives in detail the items of ex- 
penditure for the portion of the canal described; the second contains a par- 
ticular description of the locks and lock-gates, the bridges, and the earth- 
work. The locks are 73 ft. long, 12 ft. wide, and vary in rise from 6 to 11 
feet. They arc all constructed iu ashlar masonry,—The paper is accom- 
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panied by three drawings, descriptive of the general plan and the details of 
these works, which were originally designed by Mr. Telford, and are now 
uoder the direction of Mr. Cubitt. They have heen executed almost entirely 
under the superintendence of the author. 


* An aecount of the Permanent Way of the Birmingham and Gloucester 
Railway.” By G. B.W. Jackson, Grad, Inst. C. E. 


The object of this railway is to afford a direct communication between the 
western and the midland counties of England. The communication describes 
the course of the line until it reaches Cheltenham, where it joins that which 
was formcrly called the Great Western and Cheltenham Railway, which ter- 
minates аі Gloncester. Its length is 54 miles. The prevailing inclination is 
1 in 300; but on the “ Lickey ” incline, near Bromsgrove, the rise is 1 in 37 
for a distance of 23 miles, in ascending which the trains are worked by Ame- 
rican locomotives, in addition to the usual train engines. The northern por- 
tion of the railway appears to lie on the new red sandstone; then passes to 
the oolitic formation, on which it terminates. In the former, the principal 
cuttings are through marl, some of which is exceedingly indurated, and 
troublesome to work. The principal strata of the latter system are blue and 
yellow clays. Near Cheltenham, the shifting sand frequently necessitated 
ihe use of sheet-piling in passinz through it. The waters of Droitwich and 
Cheltenham were fonnd to possess a saline quality, which rendered them 
unfit for the use of the engines. That from the surface sand near Cheltenham, 
however, is exceedingly good. 

The building materials employed on this line were—the sandstones of the 
Lickey арӣ Forest of Dean. the lias of Norton and Wadborough, and the 
oolites of Cheltenham and Bredon, together with brick, for which earth was 
readily produced ihronghout. The cuttings and embankments, with the 
details of the permanent way, are severally described. The surface width is 
30 fcet. In the formation of embankments and cuttings, the nsnal methods 
appear to have been adopted. In the former, the ratios of the slopes vary 
hetween 3 and 23 to 1; in the latter, between 2 and 15101. Tn enttings, 
there is a system of drainage beneath the ballast, consisting of longitndinal 
drains ou either side of the line, connected by cross spits, all of which are 
filled up with broken stones. The rails are supported by chairs and inter- 
mediate saddles, which rest on longitudinal balks; and these are holted to 
transverse tics. On embankments whose height exceeds five feet, the cross 
spits, longitudinal balks, and saddles, are all dispenscd with. The length of 
the bearings, the weight, dimensions, &e., of the iron and wood work, with 
ihe manner of putting together the whole, are then noticed. The timber 
employed was, Amcrican pine, and English beech, or larch. The various 
prices are ennmerated of the materials and labour for the permanent way, of 
which the average cost per mile amonnted to 5,430/. The present condition 
of the line is stated to be good, and its general working to have been perfectly 
satisfactory, since its opening in June, 1840, 

Snbjoined is a description of an artificial ballast obtained by burning clay, 
which was employed when the country did not afford natural ballast. Its 


expense slightly exceeds that of the ordinary ballast; blne clay burnt in. 


kilns was found to answer the purpose best, bnt it does not appear ta form a 
successful substitute for gravel. The results of experiment show it to form 
a very imperfect drain. The author states that he has always observed the 
quality of this ballast to suffer in proportion with the quantity of lime con- 
tained in it composition.—Tbe paper is accompanied by four drawings, illus- 
trating the construction of the permanent way. 


“ Description of a IWater-pressure Engine at Illsang in Bavaria,” Пу 
William Lewis Baker, Grad. Inst. C. E. 


The machine described in this paper is the most perfect among nine 
engines constructed by M. de Reichenbach, for the saltworks at Tllsang, in 
Bavaria. These important works are sitnated in the most southern part of 
the kingdom; they are supplied from a mine in the valley of Berchtesgacten, 
and the salt springs at Reichenhalle, The salt was procured from the 
former іп two states,—that of rock salt, which was extracted by blasting, 
and that of brine, The rock salt was conveyed to Reichenhall, and there 
underwent the purifying process. But both these methods were attended 
with disadvantages from the scarcity of fuel; the old method was therefore 
abolished, and a line of pipes of seven inches diamcter was substituted; it 
was laid between the two places, and extends about 60 miles in length. A 
series of water-pressure engines, each working a forcing pump, and being 
themselves worked by a head of water, were placed in convenient sitnatious 
upon the linc. The mine is now workcd by forming cavities in the beds of 
salt, and filling them with water, which soon becomes strongly saturated 
brine; it is then pumped up, and forced through tbe pipes to Keichenhalle, 
where a portion of it is retained, and the rest is sent on to Franenstein, which 
is at the extremity of the line. At these places, the process of evaporation 
is carried on, and the salt is manufactured in the nsnal manner.—The paper 
is illustrated by a drawing of the engine, showing the details of construction 
alluded to in the communication, 


INSTITUTE OF BRITISH ARCHITECTS, 
Feb. 28.—]. E, Kunpat, Esq. in the Chair. 


Tax principal business of the evening was to decide on the merits of the 
drawings and essays submitted to the Tastitnte for their annual prizes. 
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The Soane Medallion was awarded ta Mr. John W. Papworth, associate, 
for a restoration of Crosby Plaee, Bishopsgate, as it may be supposed ta have 
existed in the 16th century. ‘To the medallion, a premium of ten guineas 
has, on this occasion, been annexed, by the liberality of Miss Hackett. the 
lady to whose antiquarian taste and zeal the public are mainly indebted for 
the preservation of the llall, and other remains of this bcautiful monument 
of the domestic architecture of the middle ages. 

The medal of the Institnte was awarded to ап essay*— Ол the effects whieh 
should result to Architectural Taste, from the general use of Iron in the Con- 
struction of Buildings." ln this essay, (which was read to the meeting) 
the writer argned, that a new style of architceture onght to arise from the 
introduction of a псу material, to the extent to which the practical appli- 
cation of cast iron may he, and indeed has already been, carried; and that it 
is a blot upon the ioventive faculties of the age, that art has done little or 
nothing with a material which has proved of such vast importance in the 
hands of science. Tt was further argued, that nothing, probably, but prejn- 
dice stands in the way of the development of as much beauty, im a style 
adapted to the extensive employment of cast iron, as in styles adapted to 
marble, or any other material. To strike out new combinations and charac- 
teristics, the writer did not profess; but that they might be struck out in 
strict accordance with the principles which govern beanty and taste, he in- 
ferred, from the practice of the ancients, who have left us works of art in the 
most opposite extremes of proportion, and yet equally admitted to be beau- 
tiful; the proportions and principles of beauty being governed by the materials 
io which they are executed, in support of which proposition he cited the 
candelabra, tripods, chairs, and other works of antiquity in marble and 
bronze, contrasting the characters of these objects. destined for the same 
purposes, and exhibiting the same general designs; and that this principle 
may be carried into architecture, we have also the authority of the ancients, 
who not only conceived, but systematized a style of architecture of extreme 
lightness and delicacy, although we do not know that it was ever carried into 
execution, except with the brush—alluding to the architectural frame-work 
of the ancient fresco paintings. Instead of working upon such lessons as 
these, the modern architect has, hitherto, used one of his most important 
powers in construction only in disguise—misled by pre-conceived ideas on 
taste. Та considering the characteristics of Gothic architecture, which formed 
a second division of this essay, this practice was shown to be still more absurd, 
since cast iron lends itself with the utmost facility to this style, especially in 
its earlicr periods, when it appears to have becn a principle to rednce the 
supports, not only apparently, but really, to a minimum, of which the Lady 
Chapel, of Salisbury, offers proof. Тп this portion of his subject, therefure, 
the writer songht to reconcile the use of cast iron with existing principles of 
taste, and painted out the peculiar modes which the architects of the middle 
ages adopted in tracery when executed in metal, as evidenced by the screens 
ot Edward IV. and Пепгу VII's tombs, contrasting them with modern cast 
iron window frames modelled upon precedents in stone. The conclusion 
drawn was, that whenever prejudice shall give way, and iron be recognized as 
a legitimate resource in art, new architectonic combinations will be produced; 
and that in Gothic architecture especially, we shall һауе at our command 
effects, of which our predecessors could only dream, although they made bold 
cfforts to realize them. 

The Honorary Secretary reported, that an answer to the address of the 
Institute to Prince Albert had been received through the hands of the Presi- 
dent, Earl De Grey, and that H.R.H. had been graciously pleased to become 
the Patron of the Institute. 


ARCHITECTURAL SOCIETY. 


A crosiNG conversazione of the Architectural Society was held at their 
apartments, in Lincoln's-inn-fields, on Tuesday evening, March lst, on the 
occasion of the juncture of that society with the Institnte of British Artists. 
The rooms were crowded with the leading architects, engineers, and artists 
of London. The chair was taken by the late president of the Architectural 
Society, William Tite, Esq. F.R.S., «сс. 

The chairman prefaced his address by a rapid glance at the state of archi- 
tecture in England up to the close of the late war, when the opening of the 
continent furnished the artists with models, and gave a stimulns to their ex- 
ertions of the most useful nature. The spread of information and of ednca- 
tion led to the demand for means of co-operation and combination which the 
Royal Academy did not furnish, and in consequence, abont twelve years ago, 
ihe two societies, in connection with architectnre, arose. The Architeetnral 
Society was first in point of time, but the Institute obtained a charter, and 
thereby the means of conferring the honorary distinctions of fellow and asso- 
ciate. The plan of the two societies was at first very different, but they 
had gradnally assimilated: and in consequence of a general feeling that a 
junction was desirahle, Mr, Tite was (with the sanction of his Royal Highness 
the Duke of Sussex, the patron of the Architectural Society) authorised to 
communicate with Earl de Grey, the president of the Institute on the sub- 
ject. Iis Excellency forwarded the suggestion by every means іп his 
power, aud after the necessary meetings of the two bodies, the junction was 
effected early in the last month, the members of the two societies being then 


* The essay is anonymous, and no claimant has come forward to receive 
the medal. 
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united, and the library, casts, and prints will be immediately removed to the 
rooms of the Institute in Grosvenor-street. Мг. Tite concluded this part of 
his address by a well-deserved compliment to his Royal ITighness the Duke 
of Sussex for his kind and effective patronage of the society. 

The official part of the president's address having been concluded, he pro- 
ceeded, in completion of a series of four papers upon the antiquities of 
Egypt, three of which he had read at previons conversaziones, to give an ac- 
count of the labours of Colonel Vyse and Mr. Perring in opening and examin- 
ing all the pyramids of Middle Egypt, thirty-nine in number, from Abon 
Roach, just north of Cairo, to Hlahon, about fifty miles south of that 
city. All the pyramids of Gizeh Sakkara, and the other interesting sites 
were explained and elucidated in a most able manner, with the assistance of 
an exhibition of a large series of the prints and drawings themselves; and 
every point of interest to the engineer, the architect, and the archzeologist 
was traced out in its torn. The original dimensions of the great pyramid 
near Gizeh are so vast as to be almost incredible. This pyramid was stated to 
have been originally 764 square feet at the base, and 480 feet of perpendicular 
height, covering 13 acres, 1 rood, 22 perches of ground; it consumed 
39,028,000 cubic feet of stone, and Mr. Tite stated that it could not now be 
built for less than 30 millions sterling. The joints of the large casing blocks 
of granite were so fine as to be scarcely perceptible, not thicker than paper, 
and the mortar was so adhesive that the stones in soine cases broke througli 
their substance rather thau give way at the jointing. All the pyramids, with 
one'exception, are due north and south, aud are all entered on the north. 
They are intended as mere mausolia, and generally contained only one sarco- 
plagus each, and rarely more than two. The hieroglyphical discoveries 
brought to light by these labours, as explained by Mr. Birch, of the British 
Museum, distinctly showed that the construction of the three great pyramids 
must be ascribed to a period 2,000 years before Christ, and that they were 
built by the three kings, Cheops, Cephroncs, and Mycerenus, to whom their 
erection was attributed hy Herodotus and the Greeks. The sarcophagus 
which contained the body of the latter king in tlie third pyramid, which was 
richly ornamented, and composed of onc block of beautiful basalt, weighing 
three tons, was removed froin the pyramid, and safely placed on board a ship 
at Alexandria for the British Museum, but she wes uafortunately lost near 
Carthagena, on her way to England, and scarcely a fragment of the ship was 
seen afterwards, and not a soul was saved to tell the calamity. We have 
before had occasion to notice the learned and skilful papers of Mr. Tite, and 
this, like all the preceding ones, was a model of taste aud judgment in its 
arrangement, and skill in its delivery. 

After the lecture Mr. Grellier, the late secretary, addressed the mecting. 
Пе stated that this evening being the last time of his appearing before them 
in his official capacity of secretary to the late Architectural Society, he trusted 
that he might be favoured with their kind attention, while he discharged the 
pleasing task he had been deputed to perform from the body of gentlemen 
forming the late Architectural Society—to acknowledge and express to their 
President, Mr. Tite, the high sense of gratitude entertained towards him, for 
the kind, able, and efficient manner in which he had discharged, for a period 
of four years, the duties required of him as President ofthe late Architectural 
Society, and as chairman of its several meetings. And as many of the gen- 
tlemen present had witnessed his valuable services, and the urbanity he had 
evinced when presiding at the visitors’ meetings, the gentlemen constituting 
the Jate Architectural Society had selected the present occasion as heing the 
most appropriate and fitting opportunity of testifying their warmest thanks to 
Mr. Tite. for his constant aud nnwearied attention to the duties of his office, 
which, whether on publie or private occasions, he has so zealously and faith- 
fully discharged. 

Mr. Grellier then read the following vote of thanks, that has heen drawn 
up:— 
i ARCHITECTURAL SocieTY. Loxoon, 

Instituted A.D. 1831. 
His Royal Highness the Duke or Sussex, K.G., &c., Patron. 


The Architectural Society of London, haring been recently incorporated with 
the Royal Institute of British Architects, n mecting of the members of the Society 
was held at the apariments, No.35, Lincoln's Inn Fields, on the 21st. February, 
1812, for the purpose of expressing the high sense entertained by them of the 
services of William Tite, Esq, F.R.S.. $c. their late President, when the follow- 
ing resolution was passed :— 

“ Thai the members of the lote Architectural Society, оп behalf of that Society, 
for themselves individually, and particularly ou behalf of the students’ class—do 
express to William Tite, Esq. their acknowledgments and thanks for his valuable 
and efficient services as President of the Society, and as chairman at their several 
meetings, during a period of four years. 

“ Also their opinion of the benefits rendered to the profession generally, by his 
constant exertious to promote the knowledge of Architecture аза fine art, and of 
those branches af science, which are essential ta its practical application." 

Signed, hy order of the Meeting, 
WILLIAM GRELLIER, 


33. Lincoln's Inn Fields, 
Hon. Scc. to the late Architectural Society. 


21st February, 1842. 


The secretary, turning to Mr. Tite, then said, ** In the name of the Archi- 
tectnral Society, 1 have great pleasure in presenting you with this scroll, 
stating, as you have heard read, the reason why it was prescuted, and | can 
assure vou that this form has not heen selected without dne eonsideration, 
believing it to be the most agreeable and aeceptable to you. In conclusion, 
l have only to express a hope that in after years, when you may look upon 
the inscription herein recorded, that while you call to mind the time that you 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


127 


have spent and the labours you have bestowed on behalf of the late Architec- 
tural Society, you may also remember that the gentlemen on whom yon 
conferred thnse favours were neither numindful of or ungrateful for them." 

Mr. Tite acknowledged the compliment in a very feeling manner, and the 
business of the evening closed. 

There were exhibited in the rooms some beautiful drawings and paintings 
by Messrs. Nixon, B. Moore, and other artists; also a very largedrawing of the 
stained glass now bcing executed for the north transept of Westminster Abhey, 
by Messrs. Ward and Nixon. On the table of the second room was a model 
of the great building now being erected at Liverpool by the corporation, 
combining under one roof the great St. George's Hall, the assize courts, a 
large music hall, and various rooms and apartments for corporate purposes. 
This buildivg is in a rich style of Corinthian architecture ; it will he 500 feet 
long by about 90 feet in width. The architect is Mr. Elmes, jun. 

Thus terminated the Architectural Society. 


“THE SLIP” ON THE CROYDON RAILWAY. 


бін--І observe that your Journal contains reports of Mr. Vignoles’ lec- 
tures at the London University College; and as the learned gentleman in some 
of these lectures indulges rather freely in observations upon the works of 
his hrother engineers, I presume that he will neither be offended nor sur- 
prised to find that opinions different from his own are entertained by some, 
at least, of the numerous class of readers, who, hy means of their publication 
in your Journal, are made acqwainted with these lectures of his. То cavil 
upon minute points of professional practice, would be unworthy any man 
who considers the circumstances under which a lecturer on engineering 
comes before the public. І will, therefore, pass over many expressions and 
many accounts of expedients, some prospective and others retrospective, being 
already executed, which appear no donbt puerile enough to men who have 
themselves dealt with the elements, and studied engineering in the capacious 
school of nature, and come at once to the insinuations of the professor of and 
concerning “ the slip” at New Cross on the Croydon Railway. 

Į find that the learned gentleman and his class, assuming the peripatetic 
style, have made expeditions in a body to the site of scveral works of eugi- 
neering ia the environs of London; and that one of these visits was paid to 
the scenc of this celehrated slip, aud on that occasion certain remarks were 
indulged in which I think iu no way added to the dignity nor to the accu- 
racy of the lecture. Т now quote from your report of the lecture. “The 
professor then pointed ont what he considered to have been the occasion of all 
the mischief. Nearly all along the slip, the earth had given way at the side 
of a top drain, parallel with the railway, and in some places it was so appa- 
reut, that the declivity looked as if made purposely; this had invariably 
occurred where there were cross drains from the neighbouring ground (whieh 
is considerably elevated), leading into the main drain along the top of the 
eutting, and which. not being puddled or made water-tight, had allowed the 
water gradually, and during many months, to insinuate itself into the veins 
in the clay, and had at length forced tlie mass out as it appeared." 

Now, what is here meant? I am at a loss to understand, from the con- 
fnscd way in which the opinion is expressed, whether Mr. Vignoles asserted 
that the longitudinal drain along the verge of the slope was not puddled, or 
that this precaution was omitted in the transverse drains leading into it. If 
the former of these suppositions expresses what the learned lecturer meant, 
I beg to assure him, from the evideuce of my own eyes, that he is decidedly 
in error, because every inch of this drain was well and completely puddled ; 
hut if he meant that the transverse drains also ought to have been puddled, 
I would merely observe that he is imposing an unnecessary and cutirely use- 
less expense upon the company. Let it be noticed, liowever, that I would 
not for a moment think of combatting this or any other opinion of the 
learned gentleman, did it not involve, in some sort, the professional reputa- 
tion of the engineer who executed this work, because if it be apparent that 
puddling ought here to have been resorted to, the engineer is of course to 
blame for omitting it. 

Now to test this opinion, let us observe what difference of effect would 
the puddling of these drains have occasioncd—simply that of preventing the 
water from penetrating through the bottoms of the drains. But would it 
have prevented water from penetrating the mass of the hill? Would it have 
cut off the supply of water from the porous strata where they crop out on 
the higher lands above? Clearly not. lt is obvious that the surface of 
vegetable mould which covers the hill must be at Icast as permeable to water 
as the mass of clay on which the mould rests; yet the whole surface of the 
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hill is to be left unpuddled, and the whole attention of the engineer is to be 
directed to the object of making the base of the drains water-tight, not- 
withstanding these drains are all cut into the solid clay. 

Mr. Editor, is not this pure nonsense? And what right has a lecturer, 
advancing such childish notions himself, to convey to liis pupils an impression 
alike unworthy and unjust towards the enginecr who executed this work. 
When the entting was originally made, everything was done that was necessary ; 
and as for the puddling of these drains, they might have been puddled for 
miles in length on each side of the railway, withont contributiug one single 
atom of benefit towards the prevention of the slips. Further on, the pro- 
fessor disapproves of what is being done by way of precaution, and recom- 
mends that “apertures should be driven in horizontally, and brushwood 
drains introduced, or a kind of hurdle or fascines, which would act as a drain, 
and be extremely efficacious. I do sincerely hope and trust that the Croydon 
Railway Company will never act upon this advice, because if these apertures 
are driven any distance into the hill, they will tap a much larger body of 
water than that which finds its way at present to the face of the slopes, and 
as soon as the drains hecome at all choked up, down comes a slip much more 
extensive than any that has yet happened ; while оп the other hand, if the 
apertures be not driven more than a few feet into the slope they will not 
catch the water which occasions the mischief, and thus for all the good they 
will do, might just as well have been driven so maoy feet into one of the 
monntaius in the moon. 

Т am, Sir, 
Your very obedient servant, 
Justus, 


REMARKS ON DR. FULTON’S LECTURE. 


Srr—Having perused Dr. Fulton’s lecture on the “State and Study of 
Civil Architecture,” as inserted in your March number, and considering some 
of the observations made hy him to be incorrect, 1 venture to offer a few 
remarks on the same, hoping that if you have any superfluous room, you will 
favour them with a place in your next number. 

And, first, with regard to the origin of pointed architecture, the lecturer 
asserts that it (together with the Saracenic,) was derived from the Roman, 
bringing forward as evidence the fact, that at Spalatro are found slender 
columns supporting circular arches with distorted human faces, introduced as 
ornaments; but at the same time he admits that the pointed arch is not found 
there. Now I would observe that the pointed arch is the elementary ingre- 
dient of the pointed style, and that without its presence a huilding cannot be 
regarded as of that style, so that to detect ¿fs origin is, in fact, to detect the 
origin of the style to which it helongs: I shall, therefore, endeavour briefly 
to show that Rome was not the originator of it. It is a well-known fact 
that the pointed arch made its appearance in the different countries of 
Europe at very nearly one and the same time, viz. just after the termination 
of the first Crusade ; and this fact manifestly points to some one locality 
from whence all the nations of Europe among whom it sprung up must have 
derived the idea of it. Moreover, this must have happened at the same time, 
for if it had not, or if they had borrowed the one from the other, there would 
necessarily have been specimens in our, or at all events in some, of these 
countries, before the others had time to horrow it. 

But if the Europeans all derived the idea of the pointed arch at one par- 
ticular time, and from one particular place, it follows that that place must 
have been one of general rendezvous; and since the time in which it appeared 
was just after they had returned from the first Crusade, it is ia a high degree 
probable that they obtained this idea from the East, or else from some of the 
countries through which they passed on their way thither. Now there are 
specimens found in the East of the pointed arch of a date anterior to the first 
Crusade, so that this circumstance appears to give a degree of assurance to 
the notion that the Europeans derived it from the Saracens; but admitting 
that they did not, still there is no evidence in favour of their having obtained 
it from the Romans, for I am not aware that the first Crusaders passed through 
Italy at all. Moreover, if they had, seeing that there was no actual specimen 
of the pointed arch to be found in those parts, they must have scen some- 
thing in Roman architecture which indirectly conveyed to them the idea of 
it; and in this case it is extremely difficult to conceive that they should all 
happen to hit on the same train of reasoning, and thus, each for themselves, 
light upon the pointed arch. 

In the second place, Dr. Fulton statea that the Greeks did not leave even 
their Doric colnmns without basea, but that the steps on which they rested 
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formed an ample hasement. I grant, indeed, that these steps did form an 
ample basement to the edifice, considered as a whole, serving hoth to beautify 
and strengthen it, but certainly not as a base to each iadividual column. Ilis 
reasoning, too. is fallacious, for he says, ‘‘ What would the finest statue that 
ever was made appear to be, with its feet sunk ia the ground or cut 
off?” According to this, thea, we must admit that the columns represented 
statues, and the stylobate their feet ; aud if so, what is the result? Why 
simply this; that the Ionic columns in the temple of Minerva Polias (for 
example), which not only iudividually have bases, but are collectively superim- 
posed upon & stylobhate, represent statues having a double set of feet, one 
over the other, which, to my mind, would be quite as devoid of beauty as 
statues with no feet at all. 

The third and last point to which I shall take occasion to advert is the 
lecturer’s objections against “ gahle-topped windows and doors," hy which I 
suppose windows and doors crowned with pediments. [lis words are, “Of 
all the strange devices of which I have given а list, this is the most strange.” 
And yet 1 cannot find out that he has assigned any reason why they are 
strange, unless indeed it is because he is “ unable to discover the use of these 
window tops ;" but if people ask the use of many things in architccture, we 
shall only have to answer, ‘ Its use is to adorn the building ;” aad so here, 
the use of these gable tops is to adorn windows and doors, and to show that 
they do so in many cases, 1 need only refer to the lower range of windows in 
the Strand front of Somerset House, and to the one-pair wiadows of the 
Reform Cluh. Besides, if these gable tops be absurd in Palladian architecture, 
shall we not be obliged to condema quite as much the heautiful pedimented 
canopies over the wiadows and doors of many of our pointed structures, as, 
for example, York cathedral; and who will say that they do not form an 
important element of beauty in those edifices ? 

With the remainder of Dr. Fulton’s remarks 1 cordially assent ; and hoping 
that I have not trespassed too Jong on your attention or that of your readers, 

1 beg to subscribe mysclf, Sir, 
Yours respectfully, 
G. W. R. 


MORE ON FRESCO PAINTING. 


Warre the subject of fresco painting is in every one’s mouth, and we have 
papers oa the subject at the Institute, aud lectures at the Royal Institution, 
it may be worth while to consider the best method for commencing operations. 

At a late visit to Hampton Court, on entering the staircase to the gallery 
of the chapel, I was struck with the excellent opportuuity there presented for 
an essay in this new style of art, by which additional interest might be given 
to a part of the building now bnt little visited, at a moderate expense, and 
with great advantage to our artists. The staircase is of oak, of the time of 
Queen Anne; the plan is a square of about 25 ft., and wainscotted about 8 ft. 
above the upper landing, leaving on their sides perhaps a dozen feet more of 
bare plaster up to the cieling, and lighted by windows on the fourth. On 
these spaces, which are well caleulated for this kind of decoration, the artists 
likely to be engaged with the new llouses of Parliament might be employed 
to try their hands. The situation is not one of such vast importance as to 
render the probable slight imperfections of a first attempt very alarming ; and 
by beginning in this moderate way, the danger would be avoided of a failure 
in a more conspicuous siuation, which might give an excuse to the timorous 
to call in the aid of tlic Germans, and for the enemies of innovation to aban- 
don the thiug altogether; and we may certainly hope that the earliest efforts 
of our artists, inexperienced as they are, would be superior to plain white- 
wash. Neither would they be induced to make their essays in situations 
where the paintings could not be permanent, and hy that means, as far as 
everythiog hut mere practice was concerned, throw away their time and 
materials to no purpose. 

This locality is only mentioned as a specimen, of which hundreds might be 
found elsewhere, and many in the same building ; all of which, besides per- 
fecting the painters, would tend to make the style more generally kaown, 
and thus interest the puhlic in it from its very commencement. 

In the progress of this high style of art, much will depend on the archi- 
tects; for if they oppose it, or do not recommend its introduction in tbeir 


buildings, it can never be generally adopted. 
J.L. 
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ON INCREASING THE EVAPORATIVE EFFECT OF BOILERS. 


бік--Іп my communication inserted in the last Jowrna?, Т assure you Т had 
no desire unnecessarily to occupy your useful columns, by “taking a range of 
several months," in replying to the very severe remarks of the reviewer of 
my * projects." 1 trust, however, to your candour, in affording me an oppor- 
tunity of setting myself and my “ projects” right with your readers, not as 
to the personal matter, but to the scientific and practical details of the 
subject. Having disposed of the commeuts on my suggestions for increasing 
the evaporative boilers, by means of longitudinal conductor pins, Í now come 
to that of the “ smoke preventive plan." 

The reviewer observes—‘“ Our philosopher says that combustion” (of the 
gaseous matter from the coals) “does not take place (in the furnace), inas- 
much as he has doors to his ash pit, which he shuts immediately that the 
furnace has received a fresh charge, and which he keeps shut until the gas is 
all expelled.” To this I have only to say, it is entirely a gratuitous assump- 
tion. lam guilty of no such absurdity. That I recommend doors to ash- 
pits, as others have done before me, is true; not, however, for the sake of 
excluding the air, or producing an ‘hermetically sealed boiler furnace," but 
of regulating its admission, as far as is practicable, to the ash pit and bars, the 
doors being furnished with suitable slides or registers ; thus, in some measure 
apportioning the quantity supplied to the demand, and where, in ordinary 
furnaces, no attempt at any regulating means is made. The reviewer then 
goes into a lengthened refutation of this manifest absnrdity, which happens 
to be exclusively the work of his own fertile invention; and which I need not 
further notice. 

He then observes—“ All smoke-burning projects operate upon the principle 
ef admitting an excess of air into the furnace aud flue, and this principle is 
attended with two insuperable objections. First, the rcfrigeratory effect of 
the great excess of air which it is necessary to admit to a mixture of the 
gases, to accomplish the indispensable condition of combustion—proximity 
of the atoms to be combined ; and second, the impracticability of apportion- 
img the admission of air to the ever-changing quantity of smoke evolved." 
Now here are two importaut and clearly enunciated terms; and my reply 
is, that it is expressly to correct these two evils that my plan applies, viz. the 
preventing this refrigeratory effect, by rendering an “excess” of air unnecessary; 
and second, the aiding the operations of nature, by removing that very ob- 
struction to the process of diffusing this * excess" of air. And here I would 
just hint at a chemical error under which the reviewer labours; inasmuch as 
the “ great excess of air" he speaks of, as being necessary to a “ mixture of 
the combustible and incombustible gases, in accomplishing the indispensable 
condition of combustion—the proximity of the atoms to be combined," is a 
very serious impediment, rather than a necessary aid, to that very condition. 
For this well-established chemcial fact, (as my opinions are too “insane” to 
merit attention,) I heg to direct the reviewer to Davy's “ Researches on Flame." 
And may I not here be allowed to remark, in a spirit of good humour, 
that if 1 be that “ponderous gentleman” whose “attendants should insanify 
with a few grains of common sense,” other persons may possibly consider my 
would-be guide as that imponderous and light-headed reviewer, whom it 
would be well to ballast with a few grains of chemical knowledge, to qualify 
him for steering his own bark, before he undertakes to correct the reckon- 
ings of others. But, badinage apart, this very “ excess of air," whicb is here 
laid down as “necessary,” is as great an enemy to proper diffusion and per- 
fect combustion, as a deficiency would he ; but on this, it is unnecessary here 
to dwell. To correct this impracticability of apportioning tbe admission of 
air to the “ever-changing quantity of smoke evolved from an ordinary 
furnace.” I separate the air into two supplies, thus rendering them more 
manageable, and, what is more important, less liable to interfere with aud 
шаг each other's objects; a system, also, which has this practical value—the 
causing them to be, to a great extent, mutual correctors of each other's defects. 
The one supply is sent to the ash pit and bars, for the combustion of the 
solid carbonaceous portion of the fuel; the other to the gaseous matter 
evolved from it. 

But І ask, why shall this want of а more correct means of regulating the 
supply of air to the demand, be so peculiariy chargeable on my mode of 
admission; while the ordinary plan of furnaces is so lamentably aud wholly 
deficient on this head—nay, even absolutely prohibitive of any attempt at 
regulation? Му mode, to a great extent, practically corrects the evil (as I 
аш now showing in my papers оп tbis subject in the Mechanic's Magazine), 
while, by the’ ordinary method, the supply of air is most restricted by the 
body of fresh fuel on the bars, at the very time when an increased quantity 
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is most required. by reason of the increased quantity of gas evolved. The 
absence, then, of the means for “adjusting the quantity of influent air to the 
variable condition of the fire," bcars with infinitely greater force against the 
old plan, so pertinaciously adhered to, and which rejects any effort towards 
adjustment. Again; although this variable supply of air required lias reference 
to the gaseous matter evolved above the fuel, rather than to the solid matter 
ou the bars, yet these sticklers for a regulating valve would absolutely compel 
the supply of air which is intended for such gaseous matter to pass through 
such bars and body of incandescent fuel, where it necessarily loses much of 
its oxygen, if not the whole; thns virtually sending thc smallest quantity of 
oxygen to the gases when they were most redundant. Let those, then, who 
eavil for a regulating valve, first apply the argument to their own old favourite 
system before they object to mine, which practically and to a great extent 
meets the difficulty. 

The reviewer next observes—“ But the parturient mountain has again 
brought forth a mouse. This learned philosopher, after vapouring about atoms 
and gases, presents ns with—what? a veritable antique smokc-burning fur- 
nace." If this be true, then we must be prepared to call the Argand burner 
a veritable smoke-burniug lamp. This sneer at “ vapouring about atoms and 
gases" T must say is, at least, inappropriate from that pen which had just 
before truly and scientifically urged the * indispensable condition of combus- 
tion—the proximity of the atoms to be combined"—the very point on which 
the whole atomic theory, as regards the union of gases, rests its value. 
Again; I am told “the sole peculiarity” of my plan is that “the air enters 
hy a greater number of holes than usual.” Will the reviewer inform your 
readers whether this peculiarity be not the very one which characterizes the 
Argand burner? Again; “whether, of two smoke-burning projects, the least 
objectionable is that which admits the air at one hole, or that which admits 
the air at many holes, it would here be irrelevant to inquire.” Now, Sir, that 
is the real point worth inquiring into ; aud this blinking tbe main question at 
issue will not go down with yonr scientific readers, unless he can first per- 
suade them that there is no difference between the brilliant smokeless burners 
in our shops in Regent-street, and those flaring smoking flames which the 
butchers’ stalls exhibit; the sole difference being that which is here said to 
be irrelesant—namely, the difference between the one large hole and the 
many small holes. For, chemically, the effect is the same, whether the air 
be admitted in jets to the gas, or the gas in jets to the air—my mode of ad- 
mission being, іп the words of Professor Brande, “ап experiment upon the 
large and practical scale which I have often made on a small and theoretical 
scale, in illustration of the inaccuracy of the common terms * combustible,’ 
and ‘ supporter of combustion,’ as ordinarily applied." 

“We are informed,” says the reviewer, ‘that Mr. Bourne has a patent for 
the same thing of the date 1538.” I beg to say tlie reviewer is misinformed. 
Mr. Bourne’s patent is for the generation of gas from retorts placed in a fur- 
nace over the incandescent fuel on the bars, and, when the gases are expelled 
from these retorts, drawing the solid coke from them on to the bars below, 
to keep up the body of incandescent matter. it must, therefore, be to this 
inventian that Dr. Lardner and Mr. Farey's reports apply. But it matters 
not; for if this identical “same thing" be so good under Mr. Bourne's name, 
it cannot be so very insane under mine. On the merits of the actual invention 
of Mr. Bourne, 1 forbear to speak ; of the actual plan of a furnace which he 
afterwards adopted in the steamers on the Thames, after having rejected his 
own, I have already said enongh in my treatise, where I have given it in proof 
of oue of the erroneous modes of effecting the cambastion of the gaseous 
products of coal: neitber will I say anything of Mr. Bourne's anonymous 
essay, now before mc, out of respect to Mr. Bourne himself. 

But perhaps the gravameu of the charges against my presumption in ques- 
tioning the practice of our * operative engineers," may be discovered by the 
concluding observation, that “engineers and boiler-makers know their business 
much too well to lack information from a pack of effervescent chemists and 
druggists"—meaning the first chemical authorities of the day, Professor 
Brande, Dr. Ure, Dr. Kane, Professor Daniell, «с. T beg leave to assure the 
reviewer that many of the first engincers and boiler-makers have, in a manner 
worthy this inquiring age, expressed themselves in a very ditterent manner, 
urging me to pursue the inquiry, and follow up those experiments on the 
large scale which have so opened their eyes to the defective system and 
empirical rules, on which they have hitherto relied. 

lam, Sir, 
Yours, &c. 


Liverpool, March 15. C. W. WILLIAMS. 
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MR. WILLIAMS’ BOILER PROJECTS. 


Sin—The appearance in your Jonrnal for February of a paper purporting 
to be an analysis of Mr. Williams’ boiler projects, seems to call for some 
explanation ou the part of those whose investigations on the subject may 
have lead them to other conclusions than those arrived at by the ingenious 
anthor of that essay. Just adverting to the critical acumen displayed in 
deriving the authorship of a communication to the London Mechanics’ 
Magazine, to which the author's name happens to be prefixed, or the peculiar 
character of the iutcrnal evidence which led the learned analyst to the nnex- 
pected conclusion that Mr. W. was the writer of the paper which Mr. W. 
read before the Polytechnic Society, 1 may perhaps be permitted to make 
one or two observations before proceeding to reply to the details of thc 
eritique. 

That the first of a series of papers devoted to thc development of a de- 
partment of physical science, hitherto almost untrodden or giving only the 
most discordant results, and nniting the deepest interest with the greatest 
abstruseness, should be selected as a peg whereto to append a string of most 
ludicrous corollarics, evidences the existence of a spirit of such jocose and 
sprightly philosophy, that one is a little at a loss in what strain to reply. 
Perhaps the best answer would he, affectionately to admonish the writer to 
read a little farther, and acquire а little more thorough acquaintance with 
the subject than the perusal of a prefatory chapter can convey. At the 
same time, I am well aware that to criticise a snbject it is not necessary to 
be intimately acquainted with it—nay, the very negation of acquaintance 
will sometimes be found marvellously to facilitate the operation, and the 
more skilfu! the reviewer, the less need will there be for the preliminary 
drndgery of first studying the snbject, so that a very able writer indeed will 
have no difficulty in writing a very good article on a subject he knows 
nothing about at all. 

To enter minutely into the possible modes of action of the conduction 
pins, whether as facilitating combustion by assisting the interchange of elec- 
tricities cssential to chemical action, or as aiding the generation of stcam, on 
the same principle that internal asperities in an evaporating vesscl facilitate 
the process of vaporization, would be to write a treatise instead of (which is 
our present object) іо reply to an objection. Let us, then, for the present, 
confine our attention to the conducting power alone of the pins whose action 
has been attended by such striking effects. 

We know, by the experiments of M. Delarive, that the conducting power 
of some substances of a fibrous texture, such as wood, varies exceedingly 
according as conduction takes place in a direction transverse or parallel to 
ihe fibres. We are ihus prepared to expect similar results in the case of 
those metallic bodies in which the fibrous arrangement is strongly marked. 
It is true wc do not possess accounts of experiments made to determine the 
relative amount of lateral and longitudinal conducting power in such bodies; 
but there are phenomena connected with the transmission of heat through 
solid bodies, which would lead to the conclusion that it follows different 
laws in different though similar substances, and that general theories, founded 
on the supposition of uniformity of action among the consecutive elements 
of different hodies arc not to be depended upon. 

For instance, it has heen found that in some cases, increasiog the dimen- 
sions of the conducting substance in the direction of the conduction, pro- 
duces very slight retardation in the passage of the heat, a fact sufficient to 
destroy all confidence in reasonings founded upon the ordinary hypothesis 
of a rapidity of transmission proportional to the difference of temperature 
of the contignons elementary lamin:z of which we may conceive the body to 
be composed. We are thus ргерагей--І do not say to adopt the conclnsion 
—but to listen to the arguments which may lead to the conclusion, that the 
"power of transniitting heat depends on something more than mere inequality 
of temperature in the cpnsecutive clements. In the case of an ordinary 
steam boiler, we do not know the temperature of either the interior or ex- 
terior surface of the platcs; all we know is, that the one cannot be hotter 
than the flame, nor the other colder than the water contained, but between 
these limits we know nothing; and we are still further removed from a 
knowledge of the laws which regulate the communication of the heat, and 
the approximative equalisation of the temperature. 

With these observations let us now consider the action of the pins, on the 
supposition (certainly not a correct one) that the stratum of air in contact 
with the boiler surface and the whole length of the pins, is of uniform tem- 
perature. We in this case naturally expect that the lower extremities of the 
fessing considerable economy of fucl, should make the removal of these 
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pius will attain a higher tempcrature than the exterior surface of the boiler, 
and we may couceive that that section of the pins which lics in the plane of 
the outer surface of the boiler, may differ more or less in temperature from 
that of the onter surface itself; but the rapidity of the transmission of heat 
may procecd according to very different laws, and the greater difference of 
temperature between the extremities of the pins, combined with the greater 
facility afforded by increase of surface, for the reception and giving out of 
heat, may occasion such an increased intensity of transmissive action as to 
cause a greatly increased flow of heat into the hoiler, and that the evaporative 
power is increased in a mnch higher ratio than the consideration of the ac- 
tual increase of heating surface would lead us to expect, appears from expe- 
riments that have heen made on a large scale. So great, in fact, has been 
this disproportion, that we are compelled to investigate the action of the 
conduction pins, on another and more likely supposition, which, however, is 
so much in accordance with the laws of nature, that it ought rather to be 
adduced as an explanation than adopted as an hypothesis. Instead, there- 
fore, of considering the boiler surface and the whole length of the pius to be 
enveloped in an atmosphere of uniform temperature—which is almost an 
extravagant supposition—we shall take into acconnt the cooling agency of 
the boiler surface ou the stratum of air in contact with it. Now at the high 
temperature of common furnaces, from 1000° to 2000° F., a given depression 
of temperature will occasion a diminution of volume of only from 4 to 4 of 
what would take place at ordinary temperatures, and a correspondingly 
diminished ascensional force in the lower contiguous stratum. But this 
ascending stratum will be cooled to a certain extent by crossing the other, 
and the resulting temperature of the succeeding film that comes in contact 
with the boiler will be lower than that of the stratum removed a little 
farther from the ccoling surface. Thus a refrigerating action is carried on, 
and the longer the operation continues, the greater will be the uniformity of 
the temperature attained throughout the mass. But when we eonsider the 
rapidity of the current through the flues, ascertained by Dr. Ure to be not 
less than 36 ft. per sccond, we are lead to the conclusion, that the process 
of refrigeration cannot have penetrated to a great depth before the heat- 
giving atmosphere has quitted the flues entirely, and that the lower extremi- 
ties of the pins must Пе enveloped in an atmosphere of higher temperature 
than that from which the bottom of the boiler derives its heat; while iu the 
anterior part of the boiler, this will be still more marked, almost the whole 
projecting length of the pins beiog exposed to a rapid current at a very high 
temperature, while the partially refrigerated gases will glide along the surface 
of the plates. 

When we consider the temperature of the air in the smoke-box of a loco- 
motive in full action, known to equal that of red hot iron, after submitting 
to the operation of a refrigerating mechanism so much more complete than 
that to which the products of an ordinary furnace are subjected, we can no 
longer view with incredulity, or even with surprise, the results of the ехрегі- 
mental investigation that demonstrates the efficacy of the conduction pins. 

We have hitherto confined our attention to the action of the pins in a 
horizontal or nearly horizontal surface ; in the case of an inclined or vertical 
surface, the preceding train of argument is still more applicable. Іп this 
case the descending enrrent of air, instead of tending to quit the surface to 
which it has given ont its heat, will glide down the sides still preserving its 
contact, and giving out a diminished quantity of heat as it descends, while 
the outer extremities of the pins will be exposed to the action, at a high 
temperature, of a rapid current that would otherwise have been hurried along 
to the chimncy, without giving ont any heat to the boiler at all. 

With regard to what has been denominated the second part of Mr. Wil- 
liams’ boiler projects, perhaps 1 might presume to tender similar advice to 
that which I gave hefore entering on the discussion of the conduction pins— 
not so mnch that the critic shonld peruse Mr. Williams’ treatise on com- 
bustion, but that he should study the instructive and beautiful commentary 
on that work which the operation of the argand furnace presents, a com- 
mentary which possesses the advantage of being proof against misinterpre- 
tation, being an infallible mean of convincing those who are less accustomed 
to be gnided by the deductions of their understanding than the impressions of 
their senses. Ав Ше gist of the argument of the reviewer of the “ Projects ” 
hinges ou the definition of smoke given in a pamphlet entitled “ Thoughts 
on Steam Locomotion,” 1 may he permitted to transcribe a few sentences : 
* The great waste resulting from smoke, the product of imperfect combustion, 
which must he estimated not merely in the proportion of the unconsumed 
carbon, bnt also in regard to the heat which becomes latent in its formation, 
and is dissipated in the atmosphere, and the many inconveniences consequent 
on its formation—are such as to render it expedient that all schemes pro- 
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defects their starting poiut. Smoke may thercfore be regarded as a mixture 
of combustible and incombustible gases, in such proportions as to prevent 
the combustion of the mixture with practical economy." 

Smoke is here defined to be the product of imperfect combustion; but 
what are we to understand by the term “imperfect combustion; " there is 
no such thing in nature. Who ever heard of imperfectly formed carbonic 
acid, or of steam without a saturating equivalent of oxygen. In fact, the 
term “imperfect combustion” refers to a period in the history of science 
when the doctrine of chemical equivalents aud the atomic constitution of 
bodies was still undeveloped, and though justified by common usage, yet 
language so unprecise is unsuited to philosophical definition, where precision 
is the great requisite. 

The product of imperfect combustion must, therefore, he understood to 
mean, the products of perfect combustion, mixed up with what is not the 
product of combustion at all, or, in other words, a mixture of combustible 
and incombustible gases; but how this should ever come to be regarded as 
a definition of smoke—nay, as being par excellence, “the very definition" 
by which must be tested the merits of all smoke-burning and smoke-pre- 
venting schemes whatever, is likely to remain a mystery till it please the 
author of * Thoughts on Steam Locomotion,” to elucidate the subject in a 
second edition. 

That a mixture of carbonic acid gas and olefiant gas, or of coal gas with 
nitrogen should produce smoke, even though “when taken they be well 
shaken,” is a discovery, which І apprehend may look for its establishment to 
a period iu the prospective history of science, nearly as remote as that to 
which we are referred in the retrospective, by the term imperfect com- 
bustion. And such it seems are the opinions on the constitution of smoke, 
to which it is alleged Mr. Williams was indebted for the views he has deve- 
loped in his treatise ou the combustion of coal. Let us now attend to the 
process of its formation, as explained iu that treatise. We shall find it to be 
carbon precipitated from the state of gaseous combination or solution in 
which it had been held by hydrogen or other gases, forming, it may be, 
eyanogen or carhonic oxide, but principally the ordinary hydrocarbons. The 
decomposition of either of the former, or the partial combustion of the latter, 
may occasion smoke. 

We shall, for the present, confine our attention to the hydrocarbons; and 
in the first place, smoke may be produced, if to Ше gas at a high temperature 
be presented a certain quautity of oxygen, but not sufficient to saturate both 
the elements composing the hydrocarbon. In this case the hydrogen, in 
virtue of its superior affinity, will combine with its equivalent of oxygen 
while the carbon will be precipitated, and when cooled below the tempera- 
ture ef ignition, will assume the form of smoke. Secondly, the reduction of 
the temperature below that which is required for chemical action, after com- 
bustion has commenced, is the other principal cause of the formation of 
smoke. In this case the decomposition of the hydrocarbon will go on, if 
there be any uucombined oxygen present, steam will be formed, while the 
carbon being cooled down below the temperature required for combustion, 
will speedily assume the form of smoke. 

The cooling effect of a body of cold air suddeuly admitted into a furnace, 
must be familiar to all who hase studied the phenomena of combustion; 
smoke is produced immediately in consequeuce of the condensatiou and 
depositiou of the aérial carbon previously held in solution by the hydrogen. 

Let us now consider the arguments by which it is intended to be proved 
that Mr. Williams’ furnace is in reality a smoke-burning and not a smoke- 
preventing. The substance of the argument is this; in Mr. Williams’ fur- 
nace carbonic acid is first of all formed, and comes over miogled with the 
carburetted hydrogen produced by the destructive distillation of the coal. 
Here, then, is the product of imperfect combustion, a true mixture of com- 
bustible and incombustihle gases, but this is smoke according to the very 
definition. When, therefore, we effect the combustion of the hydrocarbon 
in this impure state (or rather in this disreputable company), it seems that 
we do not burn gas but smoke. In short, the unlucky hydrocarbon is dis- 
franchised at least, if not decomposed, by its unfortunate proximity to the 
product of combustion, with which it is more or less contaminated, hecomes 
no longer entitled to the privilege of a combustible gas, but must prolong or 
terminate its existence as it may, under the ignominious character of smoke, 
A moment's attention to the actnal constitution of smoke as explained above, 
is sufficient to show the absolute fallacy of the above conclusion. Aud when 
we consider that neither of the circumstances which concur in the formation 
of smoke have place in the argand furnace, viz. cither deficiency of oxygen or 
an injurious reduction of temperature, we shall have no hesitation in according 
to Mr. Williams the merit of having produced a smoke-preventing furnace. 
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To enter further into an elucidation of tbe principles on which is founded 
the peculiarly happy and successful practice of Mr. Williams, would at this 
time of day be quite superftuous; the public are already in possession of full 
information upon the subject, and anything that could be stated here would 
be only a repetition of what has been better said elsewhere, 

Sir, І am, 
Your's, &c. 
45 Sb 


“MR. CHARLES WYE WILLIAMS, AND HIS BOILER PROJECTS.” 


Mm. Eprrog— The perusal of the article under this head in your last 
number, has induced me to trouble you with a few remarks upon the subject 
of combustion. 

It has frequently been a matter of surprise to me, that so much has been 
written upon this important subject, with so little practical result. Itis true 
we continually hear of experiments, by which some new smoke-consuming 
theory has been established beyond all question; but unfortunately, no 
sooner is this new light brought to the test of every-day experience in the 
stoke-hole, but it is found that, for want of tlie required degree of combi- 
nation of either the oxygen, hydrogen, nitrogen, or carbon, that bi-carburetted 
hydrogen is generated, and from the ahseuce of sufficient radiation of heat 
from the brick-work of the furnace, this dense olefiant gas is not decomposed, 
ergo is not consumed, and consequently it escapes up the chimney, to publish 
to the world the failure of the experiment. It is vain to attempt any expla 
uation of the cause which has produced this effect, to the astonished stoker; 
all you get from him is a look expressive of unutterable things. 

I cau speak feelingly upon this subject, having some little time since had 
au excellent opportunity of testing the practical value of some of the most 
plausible propositions for economising fuel. About three years since, I was 
engaged by a Patent Salt Company to give designs for, and to superintend 
tbe construction of several of their furnaces, with a view to greater economy 
in the fuel department, the vital importance of which will be better under- 
stood, when 1 inform you that their annual consumption of coals averages 
25,000 tons. It will not be necessary to go into a detailed account of the 
effect of my alterations of the furnaces in question, but simply to confine the 
following remarks to the general result of the various experiments. 1 was 
naturally anxious to avail myself of the assistance of every modern pauacea, 
which had a suflcient degree of plansibility attached to it; and consequently 
jets of steam discharged upon the burning fuel; cold air admitted in various 
quantities, in different directions, through apertures of all sorts and figures ; 
single fire doors, double fire doors, and uo fire doors at all; register doors to 
the ash pit; bridges of divers heights and arraugement ; throats of all capa- 
cities; dampers in various positions, «с. (but I did not spike my boilers,) 
were severally and fairly tried under my own superintendence, for months ; 
and the result of all these experiments was my settled conviction, that how- 
ever well adapted these modes of combining some gases and decomposing 
others may be to the lecturc-room or laboratory, that in every-day practice 
they are to a great extent useless, and that the chief desideratum has been 
lost sight of. This I take to be a regular and coustant supply of fuel, thinly 
scattered over the surface of the fire, without the necessity of the frequent 
opening of the fire door. 

Several attempts have been made to effect this desirahle object, but none 
that I know of are as efficient as I think they may be made. I am at 
present too much engaged in anotber department to devote my time to this 
subject, bnt I think it would repay some of your readers to do so. 

1 am, Sir, 
Yours obediently, 


St. John's, Worcester, 
E. Leanen WILLIAMS. 


Feb, 9, 1842, 


[The observatious we purpose to offer in answer to the preceding com- 
munications we shall reserve for our next number. A portion of the letter 
of Mr. E. Leader Williams, as being irrelevant, we have omitted, We have 
also been obliged to omit a communication from Mr. Smith of Manchester, 
in support of Mr. Williams’ views, but as the points urged by Mr. Smith are 
still more fully developed in the communication of A.S., Mr. Williams’ cause 
сап suffer nothing from this omission, As journalists we may sometimes he 
compelled to be severe, but we trust to be always impartial —Eriror.] 
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ON TIIE GORGON ENGINE. 


Sır—lI had expected to find in your February number some answer to the 
observations of “ Vulcan” inserted in the preceding one; bnt, as none has 
appeared, I am induced to trouble yon with a few remarks, in reference to 
the misrepresentations and fallacies contained in the letter alluded to. 

The writer professes to found his criticisms upon statements contained, 
as he pretends, in a certain "pamphlet published by Messrs. Seaward and 
Co." Пай this pamphlet been really published and publicly cireulated, it 
would only have been necessary to refer your readers to it, in order to enable 
them, if they exercised common candour and common sense, to detect at 
once the errors (to use the mildest form of expression,) which ** Vulean" has 
thought proper to propagate; but unfortunately this pamphlet was printed 
only for private circulation, and I do not think a copy of it can be found at 
the British Musenm or in any of the public collections, except that of the 
Institute of Civil Engineers.* “ Vulcan” appears to have taken advantage 
of this circumstance to circulate and to attribute to the authors of the pam- 
phlet statements which he must know, if he has read the work at all, it does 
not contain ; and it is principally on this acconnt that some exposé of his 
misrepresentations becomes the more necessary. I will endeavour to supply 
this, taking his different statements seria/im for the purpose. 

He first attempts to show that no merit is due to Messrs. Seaward for the 
introduction of the engine of the description crected iu the Gorgon ; and in 
order to give colonr to the detraction, it is pretended that the manufacturers 
have laid claim to the direct application of the power as a new arrangement 
of their own. This is, indeed, not expressly stated, but it is obviously meant 
to be inferred, or why enumerate engines '* identical with the Gorgon зо fur 
as the direct application of the power goes?” On referring, however, to the 
pamphlet itself, we find the following passages—‘‘ These engines аге con- 
structed on the principle of whaé is called the direct action ;" and agaio, “It 
shonld be observed, that many engines have been constructed, previous to 
the Gorgon engiues, upon the principle of the direct action, bat the arrange- 
ments of all those engines have been widely different." These expressly 
cepndiate the claim to the introduction of the “ direct action," per se, as an 
javention of the manufacturers ; but it is well known that the arrangements 
of the minntie of an invention often contribnte as much towards its success 
as the principle on which it is fonuded ; Messrs. Seaward, therefore, may be 
very well eontent to confine their claim to the merit of having, by new 
arrangements, rendered a principle efficient and applicable, which was never 
before so complete on a large scale. 

For, what are the facts? Marine engines have undoubtedly been con- 
structed with direct action, prior to the date of the Gorgon's, bnt with what 
success? The “Tourist” engines (with the arrangements of the fired 
cylinders, “ телу like” Mr. Penn's oscillaling ones,) never worked well, were 
removed from the vessel upwards of seven years ago, and common beam 
engines substituted; while those of the “ United kingdom," notwithstanding 
their “ considerable improvements," and the assurance the writer feels of 
their “advantage over the Gorgon’s,” were, according to the best information 
І сап obtain, iu actual work only about four years, and are now taken out, 
the ~ splendid ship” itself being converted into a coal depót. At the time of 
the erection of the Gorgon engine there were no direct action eugines of any 
importance in use: all the makers were constructing them upon the beam 
principle: but since that event what bas been the resnlt? І am informed 
that Messrs. Seaward alone have fitted. eleven large vessels with these li- 
belled engines, amounting together to about 3000 horses power, with the 
most perfect success; and many other firms, among whom may be men- 
tioned Mandslays and Field, Boulton and Watt,t Miller and Ravenbill, 
Robert Napier, and Fairbairn & Co., are at the present time constructing en- 
gires with direct action. АП, therefore, that “ Vulean's" instances prove» 
is, that Messrs. Seaward are the first who lave succeeded in doing what 
Messrs. Gutzmer, Napier, and all who went before them, were unable to 
accomplish, namely, to make the direct action principle successful in prac- 
tice, and to show that it is capable of realizing the advautages which have 
indeed heretofore been sought from it, but sought iu vain. 

Before noticing the remarks upon the in/rinsic merits of the Gorgon 
engine, I will take the liberty of quoting the passage from Mr. Seaward's 


Nearly the whole of the pamphlet was published in the Jouruct for Nov. 
120, p. 375, Vol. ІП, and for Feb. 191]. p. 59. Vol. 1V.—T2pirog. 
т See engraving of the Virago eogines in the February No. of the Journal 
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pamphlet, in which the advantages are enumerated that this form has, as it 
is considered, over the beam engine. It runs as follows :— 

** The advantages of the present system are very considerable, and consist 
of :— 

“lst. £ great saving af space.—4A pair of Gorgon engines do not occupy 
much more than one-half the space required for a pair of beam engines of the 
nsual constrnetion. 

“Qnd. 4 great saving of weight—The weight of a pair of Gorgon engines 
is 25 per cent. less than that of a pair of beam engines. 

“3rd. Greater exemption from accident.—The simplicity of the arrange- 
ments, and the reduced number of moving parts, necessarily lessen the chance 
of accident, as also the wear and tear. 

“4th, Greater security for the engine-men who work the engine.—There 
being no side levers or beams in movement, the men can move round the 
engines in every part with perfect safety; bnt they cannot do so with beam 
engines, without much danger. 

“Sth. The tremor and vibration usually experienced in stean vessels are 
almost entirely prevented.—The chief cause of the tremor and vibration 
observable in steam vessels, is the pnmping action of the beams or side levers, 
which causes a great strain and effort thronghont the whole vessel; but there 
is nothing of this in the Gorgon engines. 

“6th. A more efficient and economical application of the mo!ive power,— 
resulting from the absence of a large mass of moving matter, and of many 
joints and bearings, the latter of which especially, is in ordinary engines the 
cause of much loss of power.” 

I will leave your readers to compare this with “ Vulean’s” paragraph, 
beginning “Іп a pamphlet," &c., aud they will see how the writer has 
adhered to the text in his pretended quotations. It will be desirable to 
correct such of his statements as may have a tendency to mislcad those who 
have not an opportunity of inquiring for themselves. 

First, then, ~ Vulcan” denies that the Gorgon engines take up fess space 
than the common ones, and has given your engraver the trouble of copying 
a * sketch” of the framing of some hypothetical and imaginary beam engine 
of his own, under the drawing of the Gorgon, for the purpose of substan- 
tiating his charge. I cannot deny to “Vulcan” the right of “ sketching” 
beam engines іп any manner and with any proportions or “ architecture " he 
may think fit; but I will beg such of your readers as may take an interest 
in such matters to refer for comparison, no? to “ Vulean’s” “ sketch,” but 
to authenticated drawings of beam engines in actual existence, or to the en- 
gines themselves. 

The following table exhibits a comparison of the length occupied by three 
of the engines upon the direct principle, with three others upon the old соп- 
struction, the saving in /engffi being in that part of the ship which is most 
valuable for stowage of cargo. 


Name of Description | Horse, Length of 


Makers of Engines. 


Vessel. | of Engine. ‘Power. í Engine room. | 
| | | 
| } 
| Gorgon direct | Seaward 320 62 
| Driver z T 280 52 ^ 
Hydra beam Boulton & Watt Bon 62 
Medea 5r Mandslays & T'ield 220 60 
Vivid T Seaward 220 | 58 
Devastation, direct Maudslays & Field 400 54 | 
| 


The saving in zéd¢h is so self-evident as scarcely to need remark, from the 
entire absence of all machinery outside the cylinder. Tt is this saving which 
enables vessels fitted with direct action engines to stow such large qnaotities 
of fuel on each side of the eugine room. 

Theu as to the saving in weight, we have “ Vulcan's” dictum that 0-93 tons 
per horse power is an “ample allowance for beam engines of the size of the 
Gorgon.” This is very easy to assert, but not quite so easy to prove; I would 
ask him to particularize some engines which are of this weight, giving the 
makers’ names, ¿he diameter of the cylinders, &c., by which we may see that 
the comparison is fair, and that the horse power is caleulated by the same 
rule as the Gorgon's. It is strongly to be suspected that ~ Vulcan” must 
make use of a higher estimate of the mean pressnre npon the piston than the 
Thames engineers, as the Scoteh frequentiy do in calculatiug the power of 
their engines; aud if this be so, it is easy to perceive that he may cal! a cer- 
tain engine 350 horse power, which in our nomenclature хопа be only 300, 
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and his 0:93 ton per horse power would then amount pretty nearly to what 
is known to be the actual weight of beam engines afloat, namely, about I 
ton. 

As 2 proof that this weight is not over-rated, I cannot do better than 
again tabulate some known engines of the best makers, giving their weights 
2s compared with the Gorgon. 


Name of Mi Погзе Total Tons per 
Vessel. Makers oi gies. Power. Weight. Horse Pora 
Tons. 
Gorgon Seaward 320 20) у 0:83 
Hecla | Scott & Sinclair 280 340 29 [ 
{ Stromboli ' Е. Napier & Co. 280 340 — 1:92 
Monarch | Boulton & Watt 220 270 1-24 
| Medea Maudslay 920 | 20 11 


These weights include water in the boilers, spare gear, and coal boxes 
complete. 

А word perhaps may be added upon another of Vulcan's “ astounding 
facts," which he parades with much pomp and circumstance, namely, the 
incorrectness of the weight given by Messrs. Seaward to the Admiralty.* 
The estimated weight of the Gorgon engine (for the engine itself is all we 
have at present to do with, no alteration being proposed in the other portions 
of the whole weight,) was 121 tons: the actua! weight, when manufactured, 
was found to be, adopting ^ Vnlcan's" own statement, 123 tons, 3 ewt. ! 
That is, the actual weight was 2 tons, 3 cwt. greater than the estimate; an 
estimate, he it remembered, formed entirely hy calculation, hefore a single 
part of the engine was put in hand, and while no other engine of the kind 
was in existence from which to obtain data. And this is the flagrant error, 
or something worse, with which Messrs. Seaward are charged, from which 
“ your readers are desired to form their own conclusions,” &c., and which 
“calls so londly for explanation !” 

The following facts, with which I have heen furnished by a friend on whom 
I can rely, are I think, pretty conclusive as to the saving hoth of weight and 
space. 

The Gorgon steam frigate of [050 tons was built in 1837, and was origi- 
nally intended to receive beam engines of 220 horse power, the hulk heads 
being placed 62 feet apart, the ordinary distance allowed for engines of that 
size. The estimated weight of these engines was given as 270 tons, including 
the coal boxes and the water in the boilers; and space was proposed to be 
allotted for 300 tons of coal. 

This same vessel is now, without any alteration of her engine-room, fitted 
with engines npon the direct action principle, of 320 horse power, weighing 
less than 300 tons, and has provision for 420 tons of coal in store. Why the 
change was made, I do not know; hut I believe the beam engines originally 
intended for the Gorgon are now in the IIydra, a smaller vessel but an 
excellent sailer. 

Again, I may instance two vessels in the navy, now afloat. The Stromboli, 
with deam engines of 280 horse power, has an engine-room of 38 feet in 
length, and carries only seven days’ supply of fuel ia the engine-rcom, draw- 
ing, with her stores on hoard, 14 fcet of water. The Driver, a sister vessel, 
built from the same lines, has direct engines, also of 280 horse power, in an 
engine-room of only 52 feet lang, in which she carries 14 days’ fuel, and the 
same quantity of stores, at the same draught of water. 

The second division of your correspondent's critique is upon th? friction 
oftheengine. Your readers will observe, however, that there is no mention 
of any material advantage from lessened friction, in the quotation [ have 
introduced from the Gorgon pamphlet, and I ean add that no such pretension 
is made throughout the whole of the work ; the object for which this subject 
is introduced therc, being only to defend the engine from the charges brought 
against it by those who asserted that the loss by friction was imateriatty 
increased by the use of the shortened connecting rod. “Vulcan” might, 
therefore, have spared himself pen and ink on this head, and had he con- 
tented himsclf with merely insisting that no very material gain arose from 


> Asa proof that errors in computing the Weights of engines miy easily 
arise, 1 can state that four pairs of beam engines, of 280 horse power each. 
were made in Scotland within the Jast three years. for the Goverament ; each 
pair weighed about 60 tons more than the Weight given by the makers to the 
Admiralty. 
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this cause, his remarks might have passed unnoticed; but he has not been 
satisfied with simply chasing away the phantom he bimself had conjured up; 
he has gone further, and, presuming I suppose upon his newly-acquired valour, 
he has levelled a heavy charge against the Gorgon engine, viz. that “ the 
enormous friction caused by the short connecting rod is so great as to equal 
3 of the power of thc engine passing through them.” This renders a few 
words to him necessary, 


Ne has thought proper to pay us, the readers of your valuable periodical, 
a very bad compliment, by telling us that we cannot understand an investiga- 
tion of the subject, wherefore he “avoids all scientific observation as to the 
laws of friction," &c.; but I am sure that you, Mr. Editor, will join with me 
in removing the screen. behind which he would thus shield himself from the 
liability of being called upon to prove his daring assertions. Пе must, or 
ought to know, that the majority of yonr readers are not “casual” but “ pro- 
fessional” readers, who are perhaps as well skilled in investigation as “ Yalcan” 
himself, and who are not accustomed to take statements for granted, because 
the person making them “ fears his inability to make himself fully understood 
by casual readers.” The case is simply stated; we have the force transferred 
from the piston rod to the crank pin by two different arrangements of ma- 
chinery, the transfer in each case being attended with some loss, from the 
friction caused by the strain or pressnre upon the gudgeons. The question 
is, then, what proportion does this loss hear, ceteris paribus, in the case of 
the Gorgon to that in the other or beam engine? This is perfectly ascer- 
tainable by mathematical analysis, and, іп fact, in no other way, from the ali 
but impossibility of having in practice other things alike in the two cases, 
which they must Бе, or extrancous causes will so affect the results as to render 
them perfectly inconclusive for the object in qnestion. I will, therefore, 
with your permission, Mr. Editor, call upon “ Vulcan" to show what ground 
he has for his assertion, by giving ап investigation of this friction case; or if 
his “inability to make himself understood” arises from his ignorance of 
mathematics, he must get those hy whom “he was assured” of the truth of 
his fact to help him out of his difficulty. If ** Vulcan" does not furnish you 
with this statement, 1 will. 

The third matter animadverted upon by ** Vulcan” is what he calls Messrs. 
Seaward's sfatement, “ihat the consumption of fuel does not exceed Gd lb. 
per nominal horse power per hour." Now this statement is an entire and 
gratuitous fabrication. “Vulcan” mnst surely have been thinking of his 
ancient occupation in “ Etna's fiery glow," and must have Jorged it for the 
occasion; for there is not a syllable about the Gorgon’s consumption of fuel 
in the whole pamphlet, noris the subject even alluded to throughout the 
work, except in one passage, page 24, where the saving of fuel is mentioned 
as one of the “great and paramount objects to he aimed at in the construc- 
tion of steam engines for navigation." It is, indeed, added that * this system 
of engines is far superior in all the qualities above enumerated,” hut the 
saving of fuel named in the first paragraph scems to have beeo included in 
the other more by accident thao design, for it is not even hinted at in auy 
other portion of the work. Indeed, to have claimed for the direct system 
any material advantage over the common one on this Score, would have been 
a downright absurdity ; for what connection can a different arrangement of 
the rods and levers have with the consumption of fuel, except as regards the 
insignificant amount in which the difference of friction would айесі it > and 
who, in their senses, would pretend that such was the fact? That the Gor- 
gon engines do work with a much smaller proportionate consumption of fuel 
than many others, І can very readily believe; but whatever gain there is in this 
respect must be, of course, owing to improvements in the construction. which 
are independent of the direct action principle, and which Messrs. Seaward 
could just as well apply to heam engines as to the Gorgon's. 

The introduction of the fue? question is, therefore, irrelevant, and ouly 
shows that * Vulcan" either can never have seen the pamphlet he pretends 
to review, cr must be fixed in a much more discreditable alternative, which 
your readers will casily supply. 

The remainder of “ Vulcan's” paper consists of a series of statements 
which only show the limited information he had obtained upon the subjects 
he professed to treat of, and which will be sufficiently answered by noting 
down the following facts. 

The speed of the Gorgon’s engines, with 420 tons of coal on board aad 
provisions for six months, is 19 strokes per minute; with 200 tons of coal, 
21 strokes. 

When the “ Styx" was tried in the river, “ with my lords and a large party 
on board," she had 260 fous of coat in the boxes, and 20 tons of water ia 
the tanks, and the specd of her engines was 20 strokes per minute. * Vuleaa" 
should, therefore. have placed less “ confidence” in the information which led 
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him to assert that she had only “ coal enough for the trip, and no stores, 
and made 17 strokes per minute.”* 

It happens also, unfortunately for “ Vulcan's" veracity, that the engines on 
the Gorgon principle Aave an arrangement to equalize their action, and 
balance the effect of the weight of the piston and its appendages; and that 
this moreover is not done hy the meavs of weights upon the paddle wheels. 

Those parts of the letter which treat of the “ miserable inefficiency” of the 
“ Government folks,” who are stated to be so “ far behind private knowledge 
and enterprise,” and much of the same description, are worthy of a virulent 
scribe in an opposition newspaper : but as I should be very sorry to see your 
magazine made an arena for political discussion, “ Vulcan” is very welcome, 
for me, to continue his tirade against the Government at his pleasure. Пе 
cannot deny that the Admiralty have given a decided preference to the direct 
form of engine, or he would doubttess be glad enough to do so; if he chooses 
to go upon another tack, and ascribe this tine of conduct to their ignorance 
or their unjust partiality, it is of course with “ my lords" that he has cause 
of quarrel, and not with the Gorgon engine. 

The “prophecy” with which the paper concludes will be upon record, and 
to it * Vulcan" may refer, in proof of his own sagacity and foresight, when 
he finds the Gorgon engines removed for inefficiency ; but at present, while 
some of the vessels thus fitted are amongst the fastest sailers of their class, 
and while their superior adaptation for war purposes is proved by their 
services in actual engagement, (to which “Vulcan” bears such reluctant 
testimony,) we may safely conclude that the day of “ Vulcan’s” glorification 
as a true prophet will be yet far, far distant. 

T am, Sir, 
Yours obediently, 
WILLIAN Poe. 


Bloomsbury, 
Feb., 1842, 


MR. JOSIAH PARKES AND THE COUNT DE PAMBOUR. 


бік--іп a letter inserted in your number for last October, Mr. Josiah 
Parkes has bronght forward two grave charges against M. de Pambour: first, of 
* gross and lamentable ignorance of practical matters,” founded upon a 
passage from this author's “New Theory of the Steam Engine;" secondly, 
of having misrepresented and falsified certain of Mr. Parkes's opinions and 
writings. The latter of these charges the Count has already sufficiently 
defended himself from, but the former he has left unnoticed, doubtless under 
the supposition that its groundlessness and absurdity must be so self-evident, 
as to render a formal refutation unnecessary. This may perhaps be the case, 
as far as those are concerned who are well acquainted with the subject on 
which the charge is founded; but it is probable there are many who, for want 
of information, may be inctined to construe the silence of Count de Pambour 
into an inability to deny the truth of the allcgation, and I think it but com- 
mon fairness that such should be shown the true state of the case. I should 
blush for English engineers, if there could not be found among us some 
liberal enough to defend from such nngenerous attacks as these, a dis- 
tinguished foreigner who has, on connecting himself more immediately with 
our country, laudably devoted his time and talents to the advancement of 
our scientific knowledge. 

M. de Pambour’s passage is as follows :—“ Under this circumstance (the 
use of the cataract,) the engine does not evaporate the full quantity of water 
hat its boiler would otherwise be capable of evaporating per minute." Mr. 
Parkes cites this to show the “ gross ignorance” it displays, adding that 
“ neither the Cornish, nor any other engineers ever, probably, imagived the 
cataract to exercise an influence over the production of steam in the boilers 
of their engines. 

* Now the following facts cannot, I am sure, be denied by any one at all 
acquainted with the working of Cornish engines. 

lst. The use of the cataract determines the number of strokes to be made 
hy the engine in any given time. 

2nd. No steam being ever allowed, in Coruwall, to blow away at the 
safety valve, the quantity produced is necessarily only what is used. 

3rd. The quantity used depends (ceteris paribus,) upon the number of 
strokes made by the engine in a given time. 


7 See Journal for June ‘ast, p. 210, Vol. IV. 
. 1 Since writing the above, it has come to my knowledge that an order for 
eight pairs of engines, «upon the direct action principle, of 400 to 500 horse 
power each, has heen decided upon by the *' Government folks," and this 
with ** Vulcan's” paper before their eycs! 
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4th. From which it must follow, if there be any meaning in words, that 
* the use of the cataract” does “exercise an influence over” the quantity of 
steam used, and conscquently over “the production of steam in the boilers.” 

And of course when the cataract is so arranged as to cause the engine to 
make Jess than its maximum number of strokes per minute, (which is 
generally the actual state of things,) it must be evident that “ under this 
circumstance the engine does not evaporate the full quantity of water that 
its boiler would otherwise be capable of evaporating per minute.” 

Mr. Parkes either knew these facts, or he did not. If he did, he lies under 
tbe imputation of having hrought a charge against M. de Pambour which his 
reasoning powers must have told him, had he exercised them at all, he could 
not substantiate. If he did not, on which side does the “ gross ignorance” 
Не? 1 сап tell Mr. Parkes, that many persozs of, perhaps, equal kuowledge 
and skill with himself, arc ready to plead guilty to an association with M. de 
Pambour in his * ignorance," if such it he. 

But is Mr. Parkes himself perfectly immaculate, touching this cataract 2 
He says, “ Тһе cataract is used for the purpose of opening the steam induc- 
tion valve, and its valuc is appreciated as a means of effecting the influx of 
steam into the cylinder in the most instantaneous manner.” Again, in his 
second paper on the percussive action of steam, published in the 3rd volume 
of the Trans. Inst. C. E., (Note E, p. 430,) we find, “ No apparatus for oper 
ing steam valves with rapidity, and, therefore, for letting loose the steam 
upon the piston of an engiue, with the full velocity due to the difference of 
the elasticities existing in the boiler and in the cylinder, has yet been applied 
so effective as the cataract.” 

Now, as it happens, the cataract does not open the steam valve at all, 
except on the “ House-that-Jack-built" principle. It only removes a catch, 
which lets fall a weight, which opens the valve, and effects, &c. The remova] 
of the catch, which is all the cataract does, might be done just аз well by 
the plug rod, or by band, or by a thonsand other contrivances, as by the 
ealaract. It is the fall of the weight which effects the instantaneous open- 
ing; and therefore what merit can belong to the cataract on this score, it is 
not easy to see. It might as well be said to be valuable as a means of pump- 
ing the water from the mine, for it is quite as much instrumental to one as 
to the other. 

lt would have been well had Mr. Parkes removed this “beam from his 
own eye,” before he began to find fault with the ** mote" in M. de Pambour's. 
І remain, Sir, 

Yours, with respect, 
VINDICATOR. 


London, 
Feb. 1842. 


ON TIIE FORCE OF FALLING BODIES, AND PILE-DRIVING. 


Sin—In the Journal for last month, after the description of the “ American 
Steam Pile-driving Machine” with which you favoured your readers, there 
are some judicious remarks on “the force of the blow given by the ram 


of a pile engine," and а table calculated from ihe formula 325 A/a 
uz 


for finding the velocity of a body falling from the height s, for the force in 
tons; the weight of the falling body being one ton. Now it appears to me, 
from want of defining an unit of force, and the force in tons therein given, 
this table may be mistaken for a mere weight acting by pressure without any 
velocity, by persons not acquainted with the principles from which it is 
derived. Would it not, therefore, be well to define the unit of force, as you 
have taken it, to be the weight of the ram moving with о velocity of one foot 
per second? In page 255, Vol. II., July, 1839, concluding some remarks on 
this subject, 1 gave an example founded on the above principles, that is, 
taking the force used in driving the piles as the weight multiplied by the 
yelecity, and comparing this with the weight of the superstructure, supposed 
also to be for the comparison a moving force. 

In the Mechanics’ Magazine for December 30, 1836, No. 175, а cor- 
respondent, in answer to a question on pile-driviug, says the force of a ram 
falling from a height of 12 inches is double its weight, and a correspondent, 
B, in your Journal for August, 1839, states from some experiments on a spring 
balance, that one-half the weight, falling with a velocity of 2 foot per second, 
is cqual to the weight in effect; which is to say, that the whole weight 
moving with a velocity of 2 foot per second, produces an effect equal to twice 
the weight of the body. A body falling from the height 1} inches acquires, 
after descending that height, a velocity of 2°6 feet per second. This would, 
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therefore give 4 the less effect than B's experiment; ога velocity of 1:3 foot 
per second for a force equal to the weight, B's being a velocity of 4 inches, 
when the force equals the weight. The unit of force adopted hy yon lies 
between these. llowever, the trnth is, little dependance сап be placed in 
any comparison of this kind from want of analogy. But it appears to me the 
velocity 2 foot per second given by В, produces an effect equal to the weight, 
and not its doukle, in his experiments. 

Mneh good would result from persons registering and pnblishing the 
following data, when eugaged in pile driving. The piles—timber, or otber 
material, of which they are composed; weight and length; top and bottom 
sections ; surface, whether rough or otherwise ; weight and shape of shoeing; 
head, whether furzy or strapped. Ground—the different strata passed through, 
and their depths; the depth driven at each stroke, with the weight of the 
ram, and the height it fell from. These data wonld he of great benefit to 
the praetical man, and would furnish materials to the theorist, who, in ex- 
aminations of this natnre, fails most often from not taking in all the cireum- 
stances, or from defective data. 


Dundalk, Feb. 7, 1842. Joux NEVILLE, 


Sır—lt appears that a difference of opinion exists as to the amount of 
foree with which a moving body strikes one at rest, as applied in the case of 
pile-driving. This difference of opinion probably arises from considering the 
foree of impact as momentary; but a foree of this description is quite 
imaginary. and cannot be assigned, unless we ean comprehend infinity, Now 
if one man can raise one ton one foot high in one second, he can raise it two 
feet in two, &c. And whatever amount of force is expended in raising it 
will be measured by the free descent of the same weight through the same 
space, for if it were greater or less, the perpetual motion would be possible ; 
therefore, on mechanical principles it must be eqnal. lence a body raised to 
any giveu height may be considered as an accumulation of foree equal to 
that which has been expeuded in raising it to that height; and the amount 
of this acenmnlation evidently includes two considerations—the amount of 
force employed, and the time of its employment. Now this acenmulation 
being a certain definite amount of force, its expenditure will be regulated by 
the same laws as that whieh produced it. If, then, a certain amount of force 
be expended io raise a body one foot high, and this body fall through the 
same space, its momentum will be equal to the force which has been expended 
in raising it. Let it, after falling through this space, strike a body at rest, 
and by the force of impact carry it through an equal space, the whole amonnt 
of acenmulated force being destroyed to effect this, the increments of the 
generating and destroying powers may be conecived as nearly eqnal, but not 
&bsolntely, for the descending body is snpposed to descend throngh a greater 
space than it had been raised through, on account of its foreing the resisting 
body through some space, but as this is small and passed through slowly, it 
is of no practical moment. If, then, a body fall through 10, 20, or 30 feet, 
nnd carry a resisting body through =, of a foot, the force being destroyed to 
effect this, the force of impact will be proportional; that is, as often as t1 
of a foot is contained in 10, 20, or 30 feet, so will the weight of the descend- 
iug body he to the force of impact. 

That such is the law of impact is plain, for if a falling body could strike 
one having a velocity equal to its own in the same direction, the foree of 
impact wonld be nothing ; it would he simple contact. If the velocity of the 
body struck were less than its own, the force of impact wonld vary in pro- 
portion, and its limit is absolnte fixedness without elasticity: in the first case 
it is nothing, and in the last it is infinite. The clasticity of all bodies is 
similar to that susceptibility of matter to be moved from place to place: it 
is a property of matter opposing resistance to force ; and, as it relates to this 

uestion, it is nothing more. 

Applying, then, these almost axiomatic truths to the case of pile-driving, 
Let a be the space the ram descends through, & the weight of the ram, s the 
space the pile is driven hy a hlow, and y tlie force of impact ; then we have 
ab 
TH 

Now what practical deductions сап һе made from the preceding remarks 2 
—the limit to pile-driving is the elasticity of the material driven. When 
the matter to be driven throngh is of snch a natnre as to resist the penctra- 


tion of the pile with a greater force than is measured by the elasticity of the 
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material of the pile, further driving would be impossible. Tor instance, if 
the elasticity of the pile be 2, of a foot, the force of impact being 600 tons, 
farther driving wonld be impossible. 

It is stated in your Journal for December last, that the foree of impact 
000 tons is the greatest blow that can he given by the pile engine imported 
from America. The weight of the ram is 16 cwt., the descent 30 feet. 


quad à ab 
Modifying the preceding formula, we have — =s, and calculating from the 
y 


30x16 | 
above data, у = zs of a foot. 

Now if the limit of a pile engine's power be to strike a blow of 600 tons, 
it is beeause the effect is lost in the material struck. In the sneceding 
number of the Journal it is stated that the ability of this pile engine to strike 
with a force of 600 tous is an exaggeration ; but if the above principles be 
correct, that assertion is a mistake. 

Tt is a question of some practical importance to assign the weight of super- 
strueture a pile will bear. The determination of y in the above equation is 
the answer. For instance; if the weight of the ram be one ton, the descent 
20 feet, the distance the pile is driven by the blow half a foot, then 
20x1 

0:5 
amount would not. If the distance which the pile sinks at each blow be 
small, the elasticity must he taken into acconnt ; its effect is to diminish the 
result of each blow, that is, to make the divisor less than truth ; the quotients 
would, therefore, be too large. 

Objections might be made to what is here stated. In relation to elasticity, 
it might be said that the whole amount of force being commuaieated to the 
pile, it conld not he lost; but its effect is to distribute the hlow over a longer 
space of time. It might be also said of two rams of different weights, say 
one half that of the other, falling from the same height, that if the heavier 
was required to sink the pile, the other would not. If effects be proportional 
to their causes, the less would sink the pile half the distance of the other, 
and the quotient would then be the same. 


—410 tons, the weight that wonld he required to sink it; a less 


Lam, Sir, 
Truly yours, 
London, Feb. 10, 1842. 


Sin—I read with considerable interest, in your Jannary No., à deseription 
of the American Steam Pile-driving Machine, and, having seen it myself, can 
bear testimony to its accuracy ; bnt the table with which that description 
concludes is so manifestly erroneous, that attention shonld be called to it. 
The table assumes that a body of one ton weight, falling throngh one foot, 
would strike a pile or other object with a force equa! to 8 tons, and the same 
weight falling through 16 feet would strike with a force equal to 32:1 tons; 
so that, although the weight had been raised through 16 times more space 
in the latter than in the former instance, and, of course 16 times the power 
expended to raise it, yet (according to the table,) the effect produced by 
striking a pile is only quadrnpled: what then has become of the remaining 
12 parts of the power exerted in raising the weight, sceing only 4 ont of the 
16 have been spent in striking the blow? Had the column headed “ Force in 
tons for а ram weighing one ton" been “Aequired velocity in feet per 
second,” it wonld have been abont correct. Now the force exerted by a body 
in motion, when striking an object, as a pile, is as its weight and the sguare 
of its velocity, which has been long since demonstrated by Smeaton aad other 
writers. Assuming, then, with the author of the table before-mentioned, 
that a ram of a ton weight, falling throngh a foot, would strike a pile with a 
force of 8 tons, and asit wonld have acquired a velocity of 8 fcet per second, 
the same ram, falling through 16 fect, would have aequired a velocity of 32:1 
feet per second, or 4 times the velocity in the former ease; now 42 =16, and 
16 x 8 tons 128 tons, instead of 32:1 tons, as in the table. 

There is, however, no authority for proving that a ram, falling through one 
foot, wonld strike a pile or other body with a force exactly equal to 8 times 
its own weight. Iam inclined to consider its power much greater than this, 
though the precise amount it would exert as compared to a quicseent weight, 
I am not prepared to answer; indced, it is a question undemoustrated by 


any writer I am acquainted with. 
The laws relating to the comparative forces exerted by bodies ia motiou 
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of different weights and different velocities are well known, but the absolute 
force everted by any body in motion striking another body, as a pile, com- 
pared with a weight in a quiescent state, is well worthy of investigation ; 
though it may bc doubted if the one can ever become the standard of 
measurement for the other. Any of your readers having time and oppor- 
iunity to investigate this subject, would confer a benefit of great praetical 
value. 
1 remain, Mr. Editor, 
Yours very truly, 
Jan. 19, 1842. в. С.П. 


[We reserve our remarks on the above communications until next month. 
—Enrron.] 


MR. VIGNOLES’ LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE. 


(Concluded from page 98.) 


1х the ensuing lectures he should endeavour to illustrate the following 
points—Ist. The principles on which railways should be laid out under 
various circumstances of traffic, and topographical feature. 2nd. The com- 
parison of different systems of inclinations or gradients. 3rd. The analysis 
of the advantages of various breadths or gauges. 4th. The illustration of 
the ditlerent modes of forming the railway proper, or upper works. 5th. The 
investigation and explanation of the great works of construction, as pecu- 
liarly found expedient in forming railways. 6th. The practice of framing 
estimates, and the necessary details connected therewith. 7th. The consider- 
ation of the various modes of working railways by animal and by mechanical 
power, locomotive and stationary. Sth. The inquiry into the working ex- 
penses and annual charge on railways; and, concluding with a summary 
lecture, in which the general features of the course will be given, and drawing 
such prominent inferences as might be most useful and interesting. The 
other branches cf internal communication, as well as the various and 
numeraus subjects connected with the theory and practice of a civil engineer, 
must be taken up on other occasions. Reserving, then, the elucidation of the 
details under the several preceding heads for the class room, he would pro- 
ceed to make a few general remarks. Of these, the mast prominent and most 
important, in his judgment, and most to be impressed upon the mind of those 
about to enter the profession of a civil engineer, was that conuected with the 
great excess of actual expenditure in the construetion of railways over esti- 
mates, for not only has that unfortunate, and almost invariable occurrence 
brought discredit on exch concern so affected, Lut it has paralysed, and will 
Jong continue to paralyse, the most honest and well-grounded schemes for 
further internal communication in general, and of all improvements, the cost 
of which is dependent on the engineer ; and though each case ought to be 
tried and judged on its awn merits, the publie confidence appears gone, and 
the capitalist observes with a sneer, ‘ You engineers are all alike ; we can 
trust none of you." Now, without shrinking from his own individual share 
of the odium thus cast upon the profession, asfar as it may truly be deserved, 
the Professor denied the general and sweeping imputation, and he called on 
the directors of publie companies, in justice to themselves, to their subseribers, 
to their own engineers, and to the publie in general, to publisb such details 
as wonld exonerate his profession, and leave it charged with no more than 
what was attributable to it. Не called upon his brother engineers to 
follow this out, by furnishing their quota of information. Let the public in 
general know these details as matters of railway statisties of the highest 
interest—let the profession know them as matters of precedent of the most 
valuable kind—and let the capitalist be undeceived as to his present impres- 
sions cf mistrust. Quite independent of any financial difficulties—quite 
independent of any standing orders or regulations of Parliament—a man 
might as well ery “mad dog” as talk of a new railway speculation, or a 
water-work, or, indeed, any public undertaking, where the function of profits 
is a certain known quantity, but dependent on estimates which are considered 
visionary, because “all engineers are alike in this respect.” Let, Шеп, the 
young engineer mark well the bitter lesson the oluest engineers aro now learn. 
ing—let them cause {the most assiduous inquiry into the details—the most 
unremitting toil in gathering information—storing their minds, exercising 
their memories, practising their hand, and working out their calculations— 
jet them remember that by working drawings, by models, and by every 
« priori means of unceasing investigation, they must “ first and truly calcu- 
late the cost” of what in future life they may be called upon to undertake 
if the matter be ever so trifling, they must not shrink from the truth, or 
attempt to disguise it from themselves, still less from their employers. Let 
them never have it said of them that they had whispered amongst themselves. 
“Oh! it will never do to tell the directors what the work will cost, or it will 
never be entered upon"—a remark which he had heard fal! from an eminent 
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engineer ; nor let them indulge in the vain hope of future fame, by taking as 
their text the observation attributed to anotber engineer of the very highest, 
and well-deserved. reputation—* A century hence there will be no one who 
will ask what this work cost, they will only inquire who did Wis 

Пе begged to repeat, then, what he stated at his first introductory lecture, 
that the constant maxim the young. as well as the old. engineer should keep 
before him is— That the success of an engineer in this country of private 
enterprises and individual exertions, depends not upon the beauty or the cost 
of his constructions, or as mere works of art, but on their success as profit- 
able and mercantile speculatiors.’ They must not suppose this to be an 
ignoble maxim; it must be followed out to its true results, and then they 
would find that prudence, caution, economy, judgment, and the highest intel- 
lectual gratification folluw closely in its train; for, to apply the words of 
Mr. Booth, the intelligent secretary of the Liverpoo! and Manchester Rail- 
way, and one of the fathers of the modern railway system—^ The contem- 
plation of what is passing in Eugland (alluding to the first cost of railways,) 
must not be without its lesson, for, in all countries, and under all circum- 
stances, it is an object worthy of a statesman, to prevent the reckless waste 
of the national means, and to give a right direction to the public expendi- 
ture." And shall it be said that it is not equally worthy of an engineer ? 
What are the aggregate subscriptions of associated and incorporated bodies 
of individuals but great portions of the “national means,” which should not 
be wasted by the statesman or by the engineer? What are the monies 
invested in railways but a part, and, in the United Kingdom, a most impor- 
tant part, of the “ public expenditure ә» And is it not at once the duty, as 
it ought to be the pride, of an engineer, to give that expenditure a “ right 
direction?” Let the maxim he had laid down be duly followed out, and that 
duty would be accomplished. The learned Professor continued, by stating 
that. even at the risk of having motives attributed which he should be 
unworthy of public or private estimation if he entertained for a moment, he 
would call the attention of the student to an instance of great expenditure 
on railways. The perfect completion in the manner contemplated of the 
internal communication by railway from London to the Sussex coast, a dis- 
tance of httle more than fifty miles, will amount, in the aggregate, to nearly 
four millions sterling. 15 not that a reckless waste of the national means? 
15 that a right direction of public expenditure? Will not the public, in some 
way or other, pay for that ?—the subscriber or the traveller, or both? То 
quote the words of an intelligent and experienced railway man—* With such 
results before us, would it not be almust criminal not to endeavour to secure 
the advantages of a better system?” The average cost of the railways in 
England has been very nearly £30,000 per mile. The cost of future lines 
must not be more than one-half uf that sum, or it may be considered that 
there is an end to the extension of the railway system. The Professor stated 
that it wou'd be his attempt to explain, in the course of his lectures, his ideas, 
that such a reduction in the expense might easily be made, and he would show 
that they were founded upon practical experience. The profession would be 
greatly aided, and the publie vastly benefitted, if the railway companies and 
their engineers would publish the detailed accounts he had asked for, to serve 
as а beacon, for which all would be very grateful; and it was his deliberate 
opinion and recommendation, that if they would not do so, Parliament 
ought to give the railway department of the Board of Trade powers to 
enforce such returns. 

The tota] amount of capital invested in the railway speculatiuns of this 
country is probably little short of £50,000,000, and the total extent of lines 
about 1700 miles—most of which are now completed. This may be said to 
be the creation of the last fifteen years. The total length of navigable canals 
in Great Britain is nearly 2500 miles ; they were chiefly formed in the last 
40 years of the preceding century. ‘The capital invested in this branch was 
abont £20,000,000. with an annual expense of about 507. per mile. In addition 
to canals, there are about 1500 miles of navigable rivers. The turnpike- 
roads of England and Wales are stated, in official returns, to be nearly 
20,000 miles in extent, executed at an expense of at least £20,000,000, and 
maintained at an expense of about £1,750,000 per annum, and all formed 
within little more than a century, exclusive of other highways, in length 
about 100,000 milés, with an annual expense of 12/. or 137. per mile, or 757. 
per mile for maintenance, The extent of exccuted railways in the United 
States of America appears to be about 4000 miles, executed within the last 
fiftcen years, at a cost of about £8,000,000, or about £5000 per mile ; most of 
them are single lines. and it is stated that the average net income has been 
about 5 per cent. per annum. The extent of railways in Belgium is now 
about 200 miles, executed at a cost of rather more than £1,500,000, or about 
£8000 per mile ; most of these are single lines, and have all been executed 
within the last ten years. 

The average annual expense of maintaining the railways of England 
(exclusive, of course, of moving power, carrying and managing establish- 
ments, ке.) appears to be from £200 to £300 per mile per double way ; but 
on the Dublin and Kingstown Railway, where the system of longitudina 
timbers for the upper works has been completely carried out, the same heads 
of expense are now reduced to less than 507, per mile perfannum, with a loco- 
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motive traffic over that railway as great, if not greater. than over any опе in 
Great Britain. The average expense of the canal maintenance in this country 
seems to 504. per mile per annum. 

The Professor concluded by stating, that he would close his semewhat 
desultory discourse by calling attention to the tact, that the first elements of 
the amelioration of internal improvements, he would not say internal com- 
munication, which arose in this country, date from the period of the intro- 
duction of the Poor Laws into England, the effect of which has been to compel 
the rich to find employment for the poor, or to support them, and thus has 
been earried out the great principle of self-dependence. in separate districts. 
to work out their own improvements. Certain it is. that, from the passing of 
the Act of Elizabeth, which instituted a legal maintenance for the destitute, 
and, by making mendicity a crime, swept the hordes of beggars, idlers, and 
soruers, from the face of the land, this conntry took a start, and, overtaking 
in improvement the other states of Europe, then far in advance ef her, has 
since pursued that successful and continucd march of amendment of her 
internal communication, which forms so remarkable a feature of England, 
proving her wisdom and proclaiming her prosperity. He begged ihat, with 
his previons cautions, the students would remember that the agent for ihe 
carrying out of such improvements, past and tu come, has bcen, and he 
trusted long would continue to be, the civil engineer. 


ON ARCHITECTURAL CRITICISM, «с. 
To Mr. East, with А worn ro Il. S. 


I swarL be glad to be allowed to correct an error into which Mr. East has 
been led by the mystical signature of another correspondent, since he attri- 
butes to me a certain harsh voice which emanated from “Ditto.” At the 
same time, I must acknowledge myself unable to comprehend the meaning 
of many of the hints, which is to be attributed to their not being written in 
a simple style, suited to the difficulty of the snbject. That mneh of their 
obscurity arises from the manner of writing, I am led to infer from my total 
ignorance, after five careful perusals, of the meaning of the first paragraph 
addressed by mistake to me. 

This will be, perhaps, the best opportunity for saying, that the whole of 
П. 5.75 last communication might be readily inferred from the first ; but they 
neither of them afford the explanation required, viz. how to acconnt for the 
cxtension of precedent worship from Grecian to Gothic, and that a time when 
the classics have more than begun to find their proper level in every liberal 
education—when this age has the character for carrying ntilitarianism and 
the study of science, if possible, to excess, and when general literary and 
scientific institntions are springing up in every direction. 

If the cause stated by II. S. is correct, we are now only suifering from the 
effects of a past evil, and may be sure of a speedy reformation. Asa proof 
of this, we need only refer to the programme of the University of London for 
the B.A. examination, where the classics form less than one-twentieth part of 
the course of study required. That there is a considerable movement in the 
architectural world in this direction, 1 may mention that the doctrine pro- 
mulgated in the essay to which the medal of the Institnte was awarded on 
the 28th of February last, was in unison with that of H. S., Ditto, and 
myself; and that it appeared to be received with general satisfaction. 

J. L. 


ACADEMY OF SCIENCES. 


Jan. 24.—M. Pelouze read a report on a memoir communicated some 
weeks since to the Academy of Sciences at Berlin, by M. Magnus, on the ex- 
periments by M. Gay-Lussac and M. Rudberg to ascertain the dilatation of 
gas. М. Gay-Lussac had arrived at the conclusion, that what is called “ the 
arithmetical co-efficient” of the number expressing the rate of dilatation, 
*honld be expressed by the decimal number "00372. This was the supposi- 
tion that the volume of gas was measnred under a constant pressure ; but M. 
Rudberg had fixed the same co-efficient at 003646, by measuring the gas nnder 
а variable pressure. М. Magnus had repeated these experiments, and had 
arrived at results much nearer those of M. Rudberg than those of M. Gay- 
Lussac. This he attributed to a defect in mercury, as being unfit for exactly 
closing the apertures and joints of the vessels receiving the gas, notwithstand- 
ing that the use of mercnry for these experiments was recommended by M. 
Biot in his Traité de Physique. М. Magnns bad experimented on different 
gases and gascous ftuids, and had fonnd the following co-efficients of dilata- 
bility : viz., air 003665, hydrogen .003656, carbonic acid 00369, and snl- 
phuric acid .003856. It would appear doubtful whether the dilatability of 
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gas remains always constant, and whether it may not vary under various 
pressures. 

Feb. 1.—M. Ebelmen read a memoir on the nature of the various vapours 
developed in smelting furnaces, as observed at different altitudes within the 
furnaces. The object of snch researches was to determine the degree of heat 
at various points, and to devise means for the improved regulations of thc fires. 
Пе has arrived at the following results.—1. The gaseous vaponrs,on coming ont 
ofa furnace heated by charcoal nr wood, contain watery vapour, carbonic acid, 
and oxides of hydrogen and azote, but no carbonated hydrogen. At бот 8 feet 
helow the month of the furnace the watery vapour is not found, and the propor- 
tion of oxide of carbon increases, while those of hydrogen and carbonic acid di- 
minish, according as the observations are made lower and lower down in the 
furnace.—2. When coal is used jointly with wood for heating the furnace, the 
carbonization of the vaponrs takes place in an internal zone, and the water is 
expelled from the mctal at a very low altitude. Ile found that the propor- 
tion of gas which traverses a certain zone of the furnace per minute, is 
greater according as it is further from the bottom of the furnace. 

The Minister of Commerce communicated to the Academy some observa- 
tions from the Industrial Society of Mnlhausep, on the importance of adopt- 
ing an unit of measnre for the force of machines, considered not only in 
the power exerted, but inthe time required. Tbe Society observed, that the 
usnal estimation of horse-power was not nniform, and proposed that the unit 
for France should be the force required to raise one kilogramme to the height 
of a metre in а second. To this unit they proposed that the name of dyne, 
from the Greek root, signifying “ moving force,” should be applicd, and then 
that it should be compounded with Greek and Latin words, in the same way 
as the metre, the gramme, &e. Thus the Zilodyne would signify a thousand 
times this unit, and the oullidyae would signify tbe thousandeth part of the 
same unit. 

M. Arago read a communication from M. Rusiger, a German geologist, оп 
certain geometrical observations, made in order to ascertain the relative alti- 
tudes of the Dead Sea, in Palestine and the Mcditerranean. It appeared not 
only that the surface of the Dead Sea was 219 toises, or about 1,314 feet 
lower than that of the Mediterranean, bnt also, from the geological pheno- 
mena observed on its shores, that the formation of the basin in which it lies 
was antecedent to all historie epochs. Пепсе the supposition that the sea 
was formed by the sinking of the plain on which the cities of the Pentapolis 
(Sodom, Gomorrah, &c.) were situate, is incorrect. M, Arago added, that 
the observations of M. Berton, a French engineer, made the depression of the 
Dead Sea below the Mediterranean 119 metres, or 1,374 English feet. 

Feb. 7.—M. Arago gave an oecount of two memoirs hy Mr. Dove, “ On 
the Phenomena of Chemical Induction.” Ап electrical enrrent causes, in a 
mass of iron placed near it, two kinds of phenomena—one corresponding to 
magnetism, the other to dynamical electricity. The author of these memoirs 
announced that he had succeeded in separating the two classes of action, by 
giving them different degrees of relative intensity; and he had shown the 
magnetic action to exist in substances where its presence had not been 
suspected. 

M. Vallé, colour-dealer, submitted to the notice of the members some 
specimens of canvas for oil-paintiny, cuvered with a substance intended to 
preserve the colours laid on it from all etfects of moisture. 

Feb. 14.—A communication was read from M. Combes, on a supposed 
cause of the contortions of the metallic tube in the bore of the well of 
Grenelle. 

Extract of a memoir, by M. Bessell, on a phenomenon of atmospheric 
light, whieh appeared to be the reflection of a fire on the earth froin the sur- 
faces of clouds, which were probably frozen. 

A note was read from М. Mallet. of St. Quentin, upon some fnrther im- 
provements in the purification of gas. lle had succeeded in depriving gas, 
not only of its ammonia and its sulplt-hydric acid, but also of its empyren- 
matic products and of its naphthaline. The gas, thus purified, was found to 
retain only a very slight empyrenmatie smell, very different from the fetid 
odour which it commonly possessed. 

M. Nothomb informed the Academy that he had fonnd considerable ad- 
vantage, in photographic operations, resnlting from the use of protochloride 
of mercury, instead of pure mercury, as originally used by M. Dagnerre. 

Feb. 21.— Some curions experiments were mentioned as having been lately 
made by Capt. Bailly, of the engineers, on an artesian well at Lille, which 
had exhibited some remarkable phenomena of iatermissioa in the discharge 
ofthe water. M. Dailly had proved that these intermissions corresponded 
with the tides at Dunkirk. А 

М. Arago read а communication from Мг. Nasmyth, aa English engincer, 
stating that it had been observed, on several lines of railroads in England, 
that the rails never rusted when they were traversed by wagons going al- 
ways in the same direction; bnt that when thcy served for wagons going in 
opposite directions, as in the case of a single line of rails, they became rusted 
very soon. 

Feb. 28.—M. Arago gave an acconnt of the proceedings of the commission 
on the question of inventing cithcr an indelible ink, or else a “papcr of 
safety," in order to prevent forgeries. 16 appeared that the invention of an 
indelihle ink was given up, as insntlicient for the purpose, and that the efforts 
of competitors for the preminm of 36,000 fr. offered by Government in 1836, 
were now directed to the mahing of the safety paper. It had been proposed 
to cover the paper with a kind of vignette, or tool-work, in an ink that 
shonld be in part liable to be effaced; so that if any attempts should be 
made to alter the writing or printing on such paper, the vignette work would 
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WEIGHTS AND MEASURES. 


Ar one of the evening meetings of the Professors of University College, 
Mr3De Morgan discussed the recent report of the commission on the new 
standard weights and measures. The imperial standard yard and bushel, 
constructed in pursuance of the statute of 1826, were destroyed by the con- 
flagration of the Houses of Parliament, and a committee of men of science 
was appointed to consider the best mode of restoration. The statute had 
directed their restoration by whatis called a natural method—the measure of 
the length of a pendulum swinging seconds m the latitude of London, under 
certain conditions, but the progress of experiment has induced the commis- 
sion to repudiate that method and to recommend the adoption of the o!d plan 
of having standards constructed. lt is to be observed that the experiments 
of Kater, Baily, Bessel, and others. have of late years shown, ihat as regards 
the pendulum, the amount of correction due for the pressure of the atmo- 
sphere, level of the sea, terrestrial disturbance, and other causes, is far from 
being ascertained. Professor De Morgan, indeed, intimated strong grounds for 
the non-existence of any such thing as a natural standard. Fortunately, it 
has happened that the Royal Astronomical Society possesses a copy of the 
standard yard, and from this the Commissioners propose that the new stan- 
dards should be restored. Speaking of standards, Mr. Baily reported to the 
Astronomical Society that the old standard yard. made in the time of Queen 
Elizabeth, and preserved at the Exchequer. was in esistence four years ago, 
when he saw it. ltis deseribed as a most disgraceful specimen of workman- 
ship, being little better than а common kitchen poker, filed at each end. while 
at some distant period it had been broken in the middle, and the point dove- 
tailed and left loose, so as to bend like a pair of tongs. Of this implement 
copies used to be furnished by the officers of the Exchequer to foreign men of 
science. accompanied with a parchment certificate. on which the stamp dnties 
were four guineas, besides official fees—a circumstance trnly designated as 
productive of national disgrace. Several copies of the new standard measures 
are recommended by the Commissioners to be preserved for use іп different 
parts of the country, and four sets to be imbedded for preservation in a 
stone in the foundations of the new Houses of Parliament, and only to be 
removed by the authority of the legislature. The other recommendations are 
—the abolition of the troy pound ; the establishment of a new long measure ; 
and the introduction of a decimal coinage. The Commissioners propose that 
a measure of one thonsand yards should be authorized to be used, and shonld 
be adopted by Government in the mensuration of public works, Ке. This 15 
not proposed, for the present, to supersede the mile, but to work concur- 
rently with it; and they suggest that the new mezsure should be called a 
milyard, a name rightly designated by the Professor asa barbarous mixture 
of Latin and English. He observed that the old English mode of combination 
is exemplified in the word furlong, which signifies the forty long, that is, 
forty poles long; so he would call the new measure a thousand long, which 
would, like other words, ultimately be abridged by the public. He remarked 
that we have already a decimal system, which has been introduced without 
the authority of Magna Charta by the example of one man, and which has 
now become engrafted on the whole system of our landed property—he 
alluded to the surveyor’s chain of one hundred links, the extension of which 
as the standard measure of length he much wished to advocate. The Professor 
did not say how be would apply this, but as itis a subject in which our pro- 
fessional readers should interest themselves. we shall make some remarks 
upon it. We have already the chain, and furlong of ten chains: the next 
step in ascent is a new mile cf ten furlongs, being one old mile and a qnarter, 
This new mile wou'd be nearly equal to two i'rench kilometres, or as 2200 
yards to 2187:22. or a difference of only 19:77 yards, or little more than one 
half per cent.” Descending from the chain, we should have a fathom of ten 
links (6'6 ft.) being nearly the same as the new French toise, or as 20116436 
to 2}, and only six inches more than the common fathom. The tenth of the 
new fathom, or toise, is the link of ‘66 of a foot, or nearly two-thirds of the 
present foot, and the tenth of this link or foot will give a new inch of about 
four-fifths of the present inch. Were опг professional readers to take this 
subject in hand, and give it their support, we have little donbt that, either 
with or without Government aid, they woud be able to carry out the chain 
standard. At the same time, we must call their attention to the serious evil 
which will acerne to them from the adoption of the milyard or thousand-l: ng; 
which will not work well with the ehain, and will ereate the greatest difti- 
culty in all land measurements, and much confusion as to landed property 
The first step would be the adoption Ly the naval service and by engineers, 
architects, and surveyors, of the fathom of ten links, which will prepare the 
way for its general adoption. The close resemblance between the chain 
measure and the French metre system is a farther recommendation . 

“The first step" says Professor de Morgan. “to decimal weights and 
measures is a decimal coinage, a system which the Commissioners have re- 
commended generally, without laying down any particular plan.” Mr. De 


* This new mile would be 55:6 to the degrec, instead of 692, and would be 
to the lrish mile as 2200 to 2240, 
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Morgan’s proposition is for a gradual introduction of the plan. He would, 
in the first instance. without any Act of Parliament, introduce a two- 
shilling piece. and withdraw the half-crown. To this two-shilling piece, it 
would be advantageous to assimilate to the East India Company's rupee, so as 
to make that important branch of our currency uniform with that of the seat 
of empire. He would then coin a piece of twopence-halfpenny, five of whieh 
would make a shilling and a halfpenny, and ten a two-shilling piece and a 
penny. The working of this would be, he considers, to produce practically 
the fifth of a shilling; for the public would, in most dealings, make the 
tradesman give them the advantage of the halfpenny or penny, and so in the 
end decimalize the two-shilling piece. He would then, by Act of Parliament, 
reduce the nominal value! of the copper coinage four per cent., by which the 
farthing wonld become the thousandth part of a pound, and the decimal 
system be established. 


ee ( — 


STEAM NAVIGATION. 


The West India Mail Steam Packet Company's Steam Ship “ Trent." —We have 
been much gratified by our visit to this vessel. which lefr the Thames on 
the 27th of February. The machinery is by Messrs. Miller, Ravenhill & Co., 
and in every particular of its structure, proportionment, and disposition, 
manifests the most eminent engmeering ability. There is not a detail in the 
whole of the machinery which ts not calculated to excite the conviction that 
its specific character is the result of the study of an able mechanician, and 
that its adoption has been the conseqnence of mature reflection, not of an 
inconsiderate reference to existing modes of construetion. The power of these 
engines is 430 horses; the diameter ot the cylinder 74 inches ; the length of 
the siroke 7 feet. The condenser, the cylinder bottom, the air-pump bot- 
tom, and the support for the main centre, are cast upon the foundation plate. 
The condenser is beneath the foundation plate, so that the main centre does 
not pass through it as it does іп many engines. The framing has been con- 
structed with reference only to the strains to which it will be subjected, and. 
without any attempt at what is termed architectural decoration; with one 
exception, where it could not be effected. all the principa! joints are metallic. 
that is, the metallic surfaces of the joints are planed, and so accurately fitted. 
as to be perfectly tight without the aid of rust, or without any substance 
interposed except a little red lead. With a view to increased durability brass 
and copper have been introduced with an unsparing hand, many of the parts 
which are made of iron in ordinary engines being of brass or copper in these. 

The performance of the engines attests the skill and care concerned in their 
production, They work with great smoothness and efficiency, and with a 
consumption of only 16 cwt. of coals per hour. With a pressure in the 
boiler of only 3'78 16. per square inch. the mean pressure on the piston is 
1417 lbs. per square inch. The difference between the vaenum in the con- 
denser and the vaenum is only .28 lbs. of pressure per square inch. 

We are unable to enter into further details respecting this macbinery at 
present. but we purpose next month to give a description of the machinery 
of the Isis, which started on Tuesday, 29th ult., also by Messrs. Miller, when 
we shall enter more fully into the merits of. Messrs. Miller's arrangements, 
and hope to adduce good reason for our commendation. 


Ee 


MISCELLANEA. 


—— 


INLAIO ORNAMENTAL TiLES.—Last month we noticed a work that had 
just been published, containing numerous examples of encaustic or inlaid 
tiles, selected from various ecclesiastical buildings in England: we are now 
enabled to announce that Messrs. Wyatt, Parker, and Co. have commenced 
the manufacture of these tiles. From the specimeus sent us, we can judge 
that they will be found to be very durable, and far less porous than tbe 
ancient files, and will form au admirable addition to the architecture of aur 
churches, by using them instead of stone or deal floors, in the side and centre 
aisles, and such parts as are пої covered with seats; they may also, with 
equal taste, be used for lining tbe walls. The specimens now before us are 
made from Staffordshire clay of a dark red colour, and inlaid with yellow. 
Messrs. Wyatt have also sent us some specimeus of pottery of an hexagonal 
shape, of various colours, for paving halls, dairies, &c., or for lining the 
latter; likewise small squares, from half an inch to an inch square for mosaic 
pavement. A variety of specimens of paving may be seen at Messrs. Wyatt’s 
works. 

Continental Machinery.—We perceive in the the Eco della Borsa of Milan, 
that extensive mills have been erected in Lombardy tor spinning of cotton 
and silk. and that there is now being added another on a very extensive scale, 
for spinning and weaving of flax and hemp. It із undertaken by a public 
ecmpany, at the head of which is S. Battaglia the banker. It is situate near 
Milan, on the Adda. We observe that the entire direction of projecting and 
executing this new concern was confided in 1840 to Mr. Albano. C Enor 
London: itis stated to be the most complete mill in all its details that has 
ever been crected. The powerful water wheel. and the mill gear for driving 
the spinning machinery, are of a superior description. and were made in this 
country, by the celebrated firm of W. Fairbairn and Co., of Manchester. In 
consequence of the prohibitory character of our export laws, the spinning 
machinery is to be made in Belgium, although the Company was most desirous 
that it should be made in England. Mere is another example of the ruinous 
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©ffects being produced upon the country. through the absurd prohibitory 
laws. We thus see that an order of several thonsand pounds is taken out of 
oorhands. How Jong this is to last it is impossible to say. 


A Public Park at Liverpool.—The Liverpon! papers state. that Mr. К. V. 
Yates has purchased from the Earl of Sefton forty-three acres іп Tuxteth 
Park. two-thirds of which are to be laid out for a park for the use of the 
public, and the remaining third is to be appropriated to sites for villas. The 
noble lord receives £1100 per acre, so that the purchase money for the 
whole will exceed £47,000. The land is beautifully situate, commanding fine 
views in every direction. 

Steam Engines in Belgium.—lt is estimated that there are now at work in 
Belgium 1300 steam-engines, with a total power of 33,100 horses.—Galignani. 


Atmospheric Railway —The report on this subject of Sir Е. Smith. R.E. and 
Prof. Barlow, has been presented to Parliament. The summary of their 
opinions is thus given :—'* 1. That we consider the principle of atmospheric 
propulsion to be established. and that the economy of working increases with 
the length and diameter of the tube. 2. That the expense of the formation 
of the line in cuttings, embankments. bridges, tunnels, and rails. will be very 
little less than for equal lengths of a railway to be worked by locomotive 
engines, but that the total cost of the works will much greater, owing to the 
expense of providing and laying the atmospheric tube, and erecting the 
stationary engines. 3. That the expense of working a line on this principle, 
on which trains are frequently passing, will be less than working by laca- 
motive engines, and that the saving thus effected will, in some cases, more 
than compensate for the additional outlay ; hut it will he the reverse on lines 
of unfrequent trains. However, there are many items of expense of which we 
have no knowledge and can form no opinion, such as the wear and tear of 
Pistons, valves. &c.; on these further experience is needed. 4. That with 
proper means of disengaging the train from the piston in cases of emergency, 
we consider this principle as regards safety equal to that appertaining to rope 
machinery. There appear, however, some practical difficulties in regard to 
junctions, crossings. sidings, and stoppages at road stations, which may make 
this system of less general application." 

Brick-making, &c.—A discovery has been made by Mr. R. Prosser of Bir- 
mingham, which bids fair to be attended with important results to the 
interests of architecture. The novelty of Mr. Prosser's process consists in the 
clay being dried, ground to powder, and submitted to pressure in metallic 
moulds, until the particles cohere together. As there is no water in combi- 
nation with the clay, no drying process is necessary; consequently the 
articles made by this method are ready to be fired or burned as soon 
as they leave the machine. Owing to the great pressure required to 
cause the particles of clay to cohere together, the articles made by this press 
have greater density than those made in the en жау; they are also 
less porous, and not subject to decay in wet or frost. In addition to these 
advantages, any architectural device may be impressed upon the clay, which, 
when burnt, will retain all the sharpness of the original, however elaborate] 
finished. By this process bricks may be made in all weathers, and wit 
greater economy than by any other plan known at present. The brick-press 
15 worked by hydraulic pumps. giving about 300 tons pressure, thus producing 
the adhesion and cohesion. The machine delivers the brick (four at a time in 
the present machine) ready at that instant fur the kiln, requiring no exposure 
to the atmosphere to dry. The whole operation. [rom the time of putting 
the powdered clay into the machine ta the delivery of the brick, occupies 
about half a minute. Machinery might readily be constructed to pruduce 
bricks fifty a minute.— Daily paper. 

Architectural honours.—W e are happy to announce that Mr. Cockerill has 
been elected а foreign member cf the Academie des Beaux Arts, іп the room 
of the late M. Antolini of Milan, and that Mr. Barry has been elected amem- 
ber of the Royal Academy, in the room of the late Sir David Wilkie, an 
appointment that will give the greatest satisfaction to every architect: we 
have now three architects in the Academy. 

M. Antolini—The following notice of this eminent architect, who lately 
died in Italy, appeared in the гі Union :—'' Cavalier Gio Antonio Antolini 
was born in 1754, of a respectable family at Castel Bolognese: he studied at 
Bologna, and there took a degree as an architect and engineer, He was 
called to Rome for the works on the Pontine Marshes, and at Rome he studied 
deeply the remains of antiquity, and published '*llustrations of the Temple 
of Hercules at Cori." He then went to Milan, where he designed the plan of 
the Forum Bonaparte. He was afterwards named to two chairs, those of 
Architecture in the Academy, and of Geognosy in the University of Bologna; 
and he was subsequenily elected a member of many learned bodies, including 
the Institute of France. He held many honourable public appointments, and 
executed many works fur the Italian government as well as for individuals ; 
Фе was also employed in foreign labours, latterly for the Viceroy of Egypt. 
He has left. it is said. in his son Philip Antolini, the heir of his talents as 
well as of his name. He has published ihe following works, besides the above- 
mentioned :—* The Ruins of Velleja in the Piacentino;" “Тһе Temple of 
Minerva in Assisi," confronted with the plates af Andrea Palladio ; ** Ele- 
mentary ldeas of Civil Architecture ;" ‘‘ Notes to the Treatise of Architecture 
by Milizia.” 

Thames Tunnci.—We are happy to hear that this work is now past all danger, 
and that within a few months it will Le open to the public as a thoroughtare. 
The entire brick structure of the Tunnel, uniting the two opposite shores, is 
now wholly completed. 


Paris.—To the already numerous buildings which have been recently erected 
for the embellishment of the French metropolis. a new palace is to be added, 
for the Archbishap, on the Quai Napolean, facing the Hôtel de Ville: it is to 
he in unison with the Cathedral ef Notre Dame. The beautiful turret and 
other fragments of the Hôtel de la Tremouille, whose demolition excited so 
much interest, are to be appropriated to the sacred edifice.— The colossal 
statue of ** Immortality” by М. Cortot is about tu be cast, and placed on the 
dome of the Pantheon, 
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Monument of Napolean —The French newspapers announce that the Govern- 
ment have ordered that the monument to Napoleon shall be executed according 
to the plan recommended by the Commission appointed to esamine the com- 
petition drawings and mudels. who reported that none of the models were 
entirely satisfaetory, and recommend to he erected a sarcophagus of granite 
or porphyry, of a severe and noble form, placed on a pedestal of an indestructi- 
ble material, which appears ta the Commission ta be the most suitable monument 
which сап be raised to contain the ashes of Napoleon. 1: shonid convey the 
idea of eternity, and that the remains of the great man аге safe from the 
vicissitudes and accidents of time. It ought to be constructed in such a 
manner as to survive the destruction of the church which contains it. and 
the fall of the dome. and it should be impervious 10 fire. As to the objection 
to the plan of a crypt, that it is exposed to damp and to inundations, it is not 
true; the foundation of the Invalides is тапу metres above the highest 
waters, and its vaults are remarkably dry. The excavation ot the crypt 
besides, renders any other appropriation 0° ihe dome impossible ; it must 
remain for ever sacred to the ashes of Napoleon. The Commission further 
expresses the opinion that within the inclosure of the Invalides. bnt without 
the church, and quite apart from the tomb, an equestrian statue of the Bm- 
peror should be erected. 1t further expresses ihe wish that this statue should 
be represented in the Imperial castume, to mark that Napoleon is honoured 
not less as а statesman and legislator, than as a warrior. The tomb within 
the church—nothing, in the presence of Gol; withon:—the statue—glory, in 
the sight of men. Tt limits itself to recommending (Біз programme—an open 
crypt within the Church of the Invalides, an equestrian statue of the Emperor 
without, The French Government have appointed Messrs. Visconti and 
Marochetti to carry out the design; the first for the architectural and tlie 
second for the sculptural. 

Jamburgk.—The New Exchaoge, which has heen builling during the last 
five years under the direction cf tlie architect Wimmel, is now fimsiied. The 
noble simplicity ofthis edifice renders it one of the greatest ornaments of the 
city. 

Munich —Swankhaler has been selected by the King of Bavaria to execute 
a great work, to be called the ** Pantheon ої Bavaria." [t is to ne erected on 
the hill of St. Theresa, near Munich. On the summit is to be placel a bronze 
Statue of Bavaria. fifty-nine feet in height. resting on a lion twenty-five feet 
high. Around, under open colonnades, are to be placed statues of the illus- 
trious men of Bavaria. 

Russia—A monument of cast iron in the Byzantine style has been erected 
at Smolensk, by imperial command, in memory of the battles of 1812. It is 
placed on the Parade Plaz, opposite the King’s bastion, which was the point 
where the battle raged most furtously on the 5th of August, 1812. Theinau- 
guration took place on the 5th of November last. 

Warsuw.—A monument of cast iron has been erected on the Saxon Plaz, by 
command of the Emperor of Russia, to the memory of the seven Poles who 
fell in defeace of the Russian power on the 29th of November, 1830. The 
plan is that of the architect Corazzi, chosen from among tea competitors. 

he octagonal base is of native marble; eight brooze lions support an iran 
pedestal, above which are four eagles of gilt bronze. their wings outspread ; 
а shield 15 on the breast of each, on which is inscribed a map of Poland, [15m 
the pedestal spriogs an obelisk of castiron. The octagonal marble hase is 
30,ells in diameter; the pedestal 81 ells in height by 10 in diameter ; the 
obelisk 25 ells in height, біп diameter at the base, and fat the top. The 
iron and bronze were both cast in Warsaw. 


LIST OF NEW PATENTS. 
GRANTED 1N ENGLAND FROM 25TH FEBRUARY, To 23кр Marcu, 1842, 


Siz Months allowed for Enrolment. 


WiLLiAM Newton, of the Office for Patents. 66, Chancery-lane, iu the 
county of Middlesex, civil engineer, for “ improvements in regulating the flow 
of air and gaseous fluids.” А communication.—Sealed February 25. 

OssonNE REvNoros, of Belfast, Ireland, clerk, for “ improvements in 
covering streets, roads, and oiher ways, with wood ; and also in the means af 
enabling horses and other animals іо pass over such roads and other slippery 
surfaces, with greater safety than heretofore.’ —Feb. 25. 

Joux Бівквұ, of Upper Rawfold, card manufacturer, for “ improvements 
in the manufacture of wire cards." —YVeb. 25. 

WivLrAM Saunoers, of Brighton, Sussex, gent., for “ impromements in 
apparatus employed in roosting and baking animal food." —Feb. 25. 

SaMvEL Morano, of Manchester, merchant, for “ improvements in ma- 
chinery or apparatus fov sireiching fabrics." —EFek. 26. 

Bensamin Grutor, of Great Saffron [lill, cutler, for “improvements in 
healing and ventilaling." —Feb. 26. 

Marc La Riviere, of London Fields, Hackney, geut., for “ improvements 
in the machinery for figure weaving in silk and other fabrics."—March 1. 

Tuomas Smira, of Northampton, plumber, for “ an improvement or im- 
provemenis in water closeis.”—March 1. 

GEORGE Carrer llasELEn, of Birmingham, jeweller and toy-maker, for 
* improvements in the tops of scent bottles.” —NMarch 3. 

EnwaRkpb SLAUGBTER, of Bristol, eugineer, for “ improremenis in the con- 
struction of iron wheels for railway and other carriages.”—March 4. 

James CLEMENTS, of Liverpool, manufacturer of toys, for “ improvements 
in composilion for ornamenting glass and picture frames, and articles for 
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interior and other decorations; olso for the manufaeture of toys and other 
fancy artieles.’—March 4. 

ХУпалам PALMER, of Sutton-strcet, Clerkenwell, manufacturer, for ‘ im- 
provements in the eonstruetion of hinges.’'—March 4. : 

Henry Barrox Ropway, of Birmingham. wine merchant, for “ improve- 
nents in the manufacture of horse-shioes."—March 7. 

Tuomas Пехду Еген, of Wednesbury, Staffordshire, iron tube manu- 
facturer, and Cornetius WarrknousE, of the same place, for “ improve- 
ments in the manufacture of welded iron tubing."—March 7. 

WiiLIAM Newton, of the Office for Patents, 66, Chancery Lane, Middle- 
sex, civil engineer, for “an improved machine or apparatus for weighing 
various kinds of articles or goods." А communication.—March 7. 

Tuomas Нергкү, of Neweastle-upon-Tyne, gent., and Сотиревт Ron- 
BAM, of Gateshead, Durham, millwright, for “an improved apparatus for 
purifying the smoke, gases, and other noxious vapours, arising from certain 
fires, staves, and. furnaecs.’—March 8. 

WriLLIAM Catronp, of Chard, Somersetshire, mechanic, for “ improve- 
ments in machinery or apparatus, for making or manufacturing lace or other 
netted fabrics."—March 8. 

Henry Siti, of Liverpool, engincer, for ‘improvements in the con- 
struction of wheels and breaks for carriages.” —March 10. 

Таснақр Bearn, of Earl-street, Blackfriars, gent., for “ improvements in 
the means of obtaining likenesses and representations of nature ant of other 
objects." —Mareh 10. 

Wirra Epwaro Newton, of the Office for Patents, 66, Chancery-lane, 
Middlesex, civil engineer, for * improvements in boilers, furnaces, and steam- 
engines.’ А commnnication.—March 10. 

CnanLEs WibLIAM Fincuirp, of Woley Park, Northfield, Worcestershire, 
farmer, for “ ал improved propelling apparatus, for тогіпе and other pur- 
poses." —Mareh 14. 

REUBEN PARTRIDGE, of Cowper-street, Finsbury, engineer, for “ improve- 
ments in machinery or apparatus for splitting and shaping wood into splints, 

Sor the manufacture of matches and other similar forms."—March 14. 

ALFRED Green, of Sheffield, surgical instrument -maker, for '*improce- 
ments in trusses or surgical bandages."—March 15. 

Epwin Warp Trent, of Old Ford, Bow, rope maker, for “ an improved 
mode of preparing oakun and other fibrous substances, for caulking ships and 
other vessels.” —March 21. 

Sypney Jessop, of Sheffield, merchant, for “ an improved mode of pre- 
paring wronghi iron, intended for whect fires, rails, and certain other 
artictes.”—March 21. 

Zacnarian Parkes, of Birmingham, manufacturer, for “ an improved 
mode of preparing wrought iron, intended for wheel lires, rails, and eertain 
other articles.’—March 21. 

Joun Cray, of Cottingham, near Hull, Yorkshire, and FREDERICK Rosen- 
BORG, of Sculeoates, Yorkshire, gent., for “improvements in arranging and 
setting up tgpes for printing."—March 21. 

WiLLiAM Maxcock, the Younger, of Amwell-strect, geot., for “ improve- 
ments in combs and brushes.” —March 21. 

Epwarp Joux Dent, of No. 82, Strand, chronometer maker, for “ im- 
provements in chrongnicters and other time-keepers.”—March 21. 

Witiiam Вкоскерох, of Queen-square, Middlesex, gent., for “ improve- 
ments in manufacturing fibrous materials, for the cores of stoppers, to be 
coated with india-rubber, and ased for stopping bottles ond ather vessels.” — 
March 21. 

Joux ПНавонтох, of Liverpool, clerk, for * improvements in the method 
of affixing certain labels."—March 21. 

WILLIAM PALMER, of Sutton-street, Clerkenwell, manufacturer, for “ im- 
provements in the manufacture and preparation of pills, and some other 
articles of a medicinal or remedio? nature."— March 21. 

Mark Freeman, of Sutton Common, деші, for “improvements in the 
construction of inkstands.”—March 21. 

Rogent Hazanp, of Clifton, Somerset, confectioner, for '* improvements 
in apparatus for heating public and private buildings."— March 21. 

Moses Sverry Beacn, of Norfolk-street, Strand, printer, for “ improve- 
ments in machinery used for printing with type, and in the construction of 
type for printing.” A communication,—March 23. 


— M— Mu À—— ЕСА 


TO CORRESPONDENTS. 


Seyton.-—The plan for reversing engines is ingenious, hut the drawing is 
badly exeeuted, and ihe description contains several errors. The allegation 
that lap is inapplicable to a slide valve worked by a fast eccentric (i. e. an 
eccentric fast on the shaft), is erroneous. What is meant by * the expansion 
valves are constrneted to cut off the steam till the end of the stroke?” If 
Seyton forwards us a proper drawing of his contrivance, such as a mechanic 
might execute the work from, we will consider of the propriety of inserting it 
in the next month's number. We are always desirous to encourage the efforts 
of yuung mechanics, and in the contrivance of Seyton we can discern much 
ingenuity and considcrable promise. 


Amicus Machinarum.—The project advocated by this correspondent of 
placing the air pump of a steam engine in the middle of the cylinder, is one 
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of the wildest we have met with for many a day. The annular eylinder of 
Messrs. Maudslay is objectionable enough as it stands, even in the skilful 
hands of that Sam firm ; but with our eorrespondent's improvement, this 
description of engine would have tlie merit of being the very worst at present 
existent, 

The central cylinder in Messrs. Maudslay's arrangement is used for the 
purpose of obtaining a long eonnecting rod. This objeet our correspondent 
seeras to appreciate very lightly, for he employs a short connecting rod of 
the Gorgon species, and into the vacant hole in the middle of the cylinder he 
places his air pump; the pump having the same length of stroke as the 
cylinder. Н is the aim of engineers in general to keep the cylinder hot, but 
this gentleman has so far surmounted the prejudices of existing systems, that 
he has introduced a pump into the middle of the eylinder, for the purpose of 
keeping the cylinder cool. We are at a loss to imagine in what idea this 
crotchet could have originated ; but we recommend our correspondent to 
forego all attempt at improvement until he has learned sometlung of engines 
of the unimproved construction. 

ltis disadvantageons to make the stroke of the air pump equal to that ої 
the cylinder. Tbe valves are sure to strike very hard and wear themselves 
out very soon, when the bucket moves with a great speed. 

Oor correspondent's drawing is very neatly and. we may add, skilfully 
executed. We should he glad to find this peculiarity more common than it 
now is. 


1 Constant Reader, Greenock, asks us whether we approve of an improve- 
ment he has devised in the glass gauge tubes of marine boilers. We reply, 
decidedly not, unless it be our correspondent's object to render a very simple 
and exeellent arrangement inefficacious. “Іп the boilers of marine engines,” 
our correspondent observes, “а great agitation of the water often takes place 
from the ebullition, and at such times it isdifficult, оп aceount of the agitation 
of the water in the glass tube, to ascertain the real level of the water in the 
boiler." Our correspondent, therefore, proposes to lead small copper pipes 
from each extremity of the glass tube, where it communieates with the interipr 
of the boiler, to a point eonsiderably beneath the ordinary water level. Let 
ussuppose this done; what will be ile effect? When the water is first intro- 
duced into the boiler, it will rise in the two pipes conneeted to the opposise 
extremities of the nlass tube, until its further ascent is resisted by the elas- 
ticity of the air shut within the pipes and glass tube. Н this air be allowed 
to remain, no water will enter the glass tube at all; but the air may be 
allowed to escape by unserewing the top of the socket whieh holds the tube. 
The water will then assume the same level in the tube that it possesses within 
the boiler, Suppose now that steam is got up, and the lower cack attached to 
the glass tube opened, so as to let some of the water escape, as is the usual 
practice, to make sure that there is no stoppage in the pipes. Upon shutting 
the cock, the glass tube will fill with water, not steam; nor is there апу 
possible mode by which steam could obtain aceess to the upper part of the 
tube. Even if steam were, by any supernatural method, introdueed, it would 
soon he eondensed, by the escape of heat from the glass tube and brass socket, 
and the glass tube would refill with water. A glass gauge tube, therefore, it 
construeted after our correspondent's improvements, would he altogether 
inoperative as an indicator of the water level. The agitatian in the tube our 
correspondent complains of may be stopped by nearly closing the eacks which 
sentinel the eommunieations between the top and bottom of the glass tube 
and the boiler. И is beneficial also to lead a small copper pipe within the 
boiler, from the upper glass tube communication toa point some feet above 
the average water level, and another from the under passage eammunieating 
with the glass tube to a point some feet beneath the average water level. The 
sketches which accompany our correspondent's paper are of the rudest de- 
scription. and his description of the construction and operation of the glass 
gauge tubes in common use is erroneous in several particulars. He shows no 
cock in the upper or steam communication between the glass tube and the 
boiler, so that if the glass tube be aecidentally broken—and that, in steam 
vessels, is not an unfrequent oceurrrence—the steam cannot be shut off, but 
escapes full bore into the engine-hnuse. He says also that by opening the 
lower euck, and allowing the water to rush out, any little obstruction in the 
tube is c'eared away. But if the water be allowed to rush from the lower 
eock from the boiler, it will not enter the glass tube at all, and, therefore, can- 
not be instrumental in eleaning it. It is by no means uncommon for glass 
gauge tubes to become so dirty, especially if the water be muddy, that it is 
difficult to see the height of the water in them. They are cleaned by being 
blown throngh with the steam, not by the water. 


“4 Workman” on the Skew Arch.—This is a paper investigating the method 
of finding by calculation what Mr. Buck terms the foeus of a skew bridge and 
the eceentricity of its face. The problem has been previously salved by Buek 
in his Treatise, by W. Н. Barlow, С. E. $ A. Journal, No. 48, and, we think, 
by P. Nicholson, in his “ Railway Masonry." The first part of the paper we 
cannot clearly understand, owing to the loose way in which it is expressed. 
He eertainly; however, brings out no result from it. In the second part, 
relating to the eccentrieity, he neglects, in consequence of its practical unim- 

ortance, the sine of a very small angle, and by that means brings out a 
ormula whieh 1s certainly simpler than Buek's. “Looking, however, to what 
others have written on the same subject, and considering the manner in which 
the paper is written, we cannot insert it in its present form ; but as the writer 
evidently understands the subject, we shall be happy to insert it if he will 
make it more elementary, and more preeise and accurate in its expression. 


We have received several other communications, whieh we are cbliged to 
postpane, together with reports of Lectures at King's Cullege and London 
University. 


Books for Review must be sent carly in the month, communications on or before 
the 20th (if with drawings, carlier), and advertisements on or before the 25th 
instant. 


Vols, 1, П, ШІ, and IV, may be had, bound in clotb, price £1 each Volume. 
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PLAN OI THE PRINCIPAL FLOOR. 


FLATI V 


1842. | 


PROTESTANTISM AND ART. 
1. De Protestantismo Artibus haud Infesto. Scripsit CanoLvs Gru- 
NEISEN. Stutigartie et Tubinge, 1539, 40. 


2. Der Protestantische Gottesdienst, und die Kunst, 1840. 


NOTHING, we conceive, but an over-serüpnlous horror of the 
abominations of the church of Rome has induced the reformed church 
to repndiate, together with the ereed and ritual of Rome, the services 
of those arts which, whenlegitimately employed to such end, enhance 
the decorum and solemnity of religions worship, rendering it more 
impressive. A very laudable indignation at the abnse of art in the 
theatric pageantry employed by Popery, and tle grovelling super- 
stitions to which it has been made to minister, has led ns to run into 
the contrary extreme, and to reject it altogether, with somewhat more 
of narrow sectarian zeal than either prndence or real consistency. 

Whether usjustly or not, the Reformation is generally ebarged, 
even by those who adhere to its doctrines, with having operated most 
unfavourably upon the fine arts, both architecture and painting. In 
consequence of Protestantism having withdrawn tlie patronage of the 
church from them, those arts, it is asserted, the latter more especially, 
have not only lost much of their influence and authority, but have 
actually deteriorated—have sunk down to a lower sphere, where they 
can no longer pnt forth their energies, and exhibit themselves in their 
majesty and splendour to all classes of the community without dis- 
tinction. Painting may now be said to employ itself merely for the 
opulent, and for such of the other classes as have opportunities of 
visiting exhibitions, which are, unfortunately, so constituted as to 
minister quite as much, if not more, to frivolous curiosity—to lounging 
gossipping about art—than to art for its own sake, and in its better 
spirit. By far the greater mass of the population of this country have 
not the means of forming acquaintance with it in any shape, excepting 
it be that where we behold it sunk down to disgrace and deformity, 
without a trace left of its intellectual character, but grovelling down to 
the level of Jack-Sheppardism and Co. in literature. To the lower 
orders of English, painting is as unknown, its powers and capacities as 
undreamt of by them, as by the negroes in our sugar plantations, or the 
colonist in the back settlements of America. Neither is this the only 
consequence—whether an ill or merely indifferent one in itself—Tresult- 
ing from the exclusion of painting from churches and other places of 
social worship: since thus debarred from exercising their powers on 
an adequate scale, both the art and its professors are compelled to 
abate their enthusiasm, to lower their tone and their pretensions, and, 
instead of abandoning themselves to nobler impulses, thereby seeking 
to raise others to a calmer and loftier sphere, above the vulgar region 
of ordinary sympathies and affections, their high calling is more or less 
lost sight of, the ambition that would lead to great aspirings quite 
benumbed. Hence that branch of the art which is somewhat incor- 
rectly termed historical painting, it being in fact that wherein its 
inventive and poetical faculties are chiefly exerted, declines, and sinks 
in publie esteem; while those branches which confine themselves to 
matter-of-fact reality, and demand no loftier talent than manual 
dexterity of execution, usurp the place of the other, till materialism 
comes to be almost our established creed in art. 

Pursuing the aboye train of remark, we might go on to show that 
when shut out from religious edifices, the species of painting here 
alluded to finds no other congenial abode—scareely a place of refuge. 
Withdrawn from the gaze of the multitude, they learn to dispense with 
it, or rather have now to learn that the art admits of being applied 
more worthily than it at present is. On this accuunt is it that while 
it is rejected by the church, it equally fails to obtain patronage from 
other public bodies. Our civic companies and other societies afford it 
no admittance within their halls, except in the humble quality of 
portraiture, or what is not a step higher removed from it.* Under 


Eee 
. * We have heard that Cornelius the eelebrated German artist is to be 
invited over to this eountry, for the purpose of painting in fresco some of the 
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| such circumstances, little is to be expected from individual and private 


patronage, more especially for works of that high class on which the 
glory of the great Italian schools chiefly rests; because those who can 
afford to indulge their taste for snch productions naturally prefer 
specimens of those schools—works of already established reputation. 
Besides all which, although our Protestant feelings are not shocked— 
whether they onght to be so, is another question—at meeting with 
many pictures in the galleries of our opulent collectors that are 
stamped most strongly and undisguisedly by the Romish creed and 
cultus, it does not follow that objections would not be entertained 
against religious subjects more consonant with our own belief. On 
the contrary, it is precisely because we have no reverential sym- 
pathy with them, that we do not feel at all scandalized at bebolding 
subjects borrowed from the mythology and legends of modern as well 
as ancient Rome placed upon mnch the same footing, as mere 
objects of virtti; whereas it might seem to partake as much of pro- 
faneness as the reverse, were an artist commissioned to decorate a 
luxurious modern drawing-room with Scriptural pieces. Let them be 
what they might, hardly conld they fail, if noticed at all, to strike as 
most incongrnous subjects where the tone of everything else is sa 
diametrically opposed to them, and where the frivolous gossip or the 
fashionable scandal of the day is retailed as conversation. The feel- 
ings—or if such be deemed the more suitable term—the prejudices 
that restrain us from employing painting to embellish the house of 
prayer and devotion with scenes drawn from holy writ, ought likewise 
to withhold us from making such subjects the ornaments of our dwell- 
ings, thereby depriving them of their solemnity, and rendering them 
familiar objects which, if not utterly indifferent, must frequently be 
felt to be most inopportune. So far, therefore, we are at least some- 
what consistent in affording no encouragement, either public or private, 
to that branch of the art which the Romish church has especially 
patronized. Which being the case, it is not at all surprising if the 
talent that should be exerted upon it is turned aside into other сПап- 
nels; far more wonderful would it be, if artists were to devote 
themselves out of sheer enthusiasm to that cultivation and exercise of 
their energies, which would lead them to poverty, if not to absolute 
starvation. 

Do what we may, so longas painting shall continue to be dissociated 
from the intercourse of public life—from both the civil and the religious 
institutions of the community, itis idle to expect it should ever be 
again re-instated in the imposing majesty it possessed when the art 
was intimately allied with religious creeds and popular sympathies. 
It may continue to appeal to the zase of the few, but cannot be made 
to engage the feelings of the many, although it may catch their tran- 
sient attention. The consciousness of this depresses the artist, and 
deadens all those loftier impnlses which should animate him; for he 
knows that were he to succeed in subjects of the class alluded to, they 
would be regarded as little better than happy counterfeits and sem- 
blanees of bygone traditions of art—things to be criticised by rrle, 
instead of being contemplated with the same spirit as that in winea 
they were conceived. 

After all, however, it may be asked on the other side, is there not 
little—or, more than a little, a prodigious deal—of cant about the 
efficacy and value of art as a means of moral instruction?” Now, to 
speak honestly, we confess that such appears to be, to us, tlie casea 
there is a great deal of cant, of well-meant exaggeration, of over- 


halls and publie rooms in the New Houses of Parliament. Yet such report 
may be merely an on-dit ; at all events, several years must elapse before the 
building is so far advaneed towards curapletion as to admit o1 anything of 
the kind being commeneed. ў 

* Of the mora) and intellectual influence of the fine arts, we once received 
a praetieal lesson that has not been thrown away upon us. It was at a public 
dinner of artists and amateurs, where in due course were served up sundry 
fair spoken speeches relative to the importanee and moral value of painting 
and the fine arts generally. which, though they might seem germane to the 
осеавіоп, we could not help thinking were somewhat superfluous aud e 
tinent, it being likeler than not that the company present hardly required to 
be told that * there's nothing like leather." But now comes the real moral 
of our anee/lote :—no sooner had the ehairman vacated his seat to his ** Fier,” 
than one of the company being ealled upon to oblige the rest by the exereise 
of his vocal powers and gift of “harmony divine," roared forth a bawdy 
song, no less intulcrably stupid than disguszing ! 
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strained affection, of blind partiality shutting its eyes to all sober, | 


disagreeable truths. The example of ancient Greece is almost sure 
to be quoted on every occasion of the kind: yet what did art effect 
there? it merely softened and refined manners, without purifying 
morals, being in itself sensual, and often grossly so—to such a degree, 
in fact, that it might be supposed to lave been intended to coun- 
tenance human vice by examples of deified profligacy—to sanction 
depravity, and invest the most shocking turpitude with alluring 
elegance conferred upon itby a master hand. If we turn to art during 
its palmy state in more modern times, опг scepticism as to the eflicacy 
claimed for it is not greatly diminished, when we observe the not 
particularly laudable versatility of talent with which subjects the very 
antipodes of each other in sentiment have been treated with equal 
gusto by some of the first masters—those wlio have obtained credit 
for having been almost inspired in many of their sacred compositions. 
Their sympathies seem to have been so truly Catholic, that nothing 
came amiss to their pencils. A Venus ora Virgin, a Magdalen or a 
Messalina, the seven sacraments ог а lewd bacchanalian revel, have 
been treated by them with apparently the very same relish and 
sincerity of feeling. He who worked one day for the church and 
the devout, attempting themes celestial, glorified saints, and the 
supernal paradise itself with its angelic hosts, could, the next, work, 
nothing loth, for the carnal-minded and profane, and depict, with far 
more of nature than decorum, the libidinous amonrs of the heathen 
Olympians. The fact itself is indisputable; but then have we not 
acted unadvisedly, in ealling attention to what seems fatal to our own 
side of the argument—that is, supposing our real intention be to advo- 
cate the introduction of painting into our own churches ? 

Most certainly we should have kept such awkward and disagreeable 
events, by urging only what would show it to be of paramount and 
all truth ont of sight, did we either only seek to recommend painting at 
unimpeachable excellence, or clse imagine what we have thus frankly 
stated to be in itself a fatal and insurmountable objection. Now, we 
do not hold, as many others appear to do, that there is any abstract 
unconditional merit either in painting, poetry, or auy other of the fine 
arts, let the talent—or, if it pleases better, the genius—exerted upon 
them be how excellent soever in itself. It is not the power actually 
manifested, bnt the aim to which they are directed, that renders litera- 
ture and art a blessing or a curse and pestilence to society, accordingly 
as they bring with them “airs from heaven, or blasts from hell.” We 
neither claim nor recognise for them any prerogative divine; so very 
far from it, that we abhor the cant which endeavours to do both. We 
do not see, therefore, how the laudable use of art can be made to jus- 
tify the abuse of it, or how its perversion can fairly be employed as 
an argument against the application of it to a meritorious purpose. 
Neither are we of opinion that Protestantism is so utterly irreconci- 
lable with painting, as to be unable to avail itself of it without in some 
degree compromising its principles and character. On the contrary, 
it appears to us that it would in one respect be more favourable to art 
than even Roman Catholicism, inasmuch as it would confine it to its 
legitimate sphere—that of illustrating events recorded in Scripture; 
and would prohibit all those offensive extravagances which, in Catholic 
countries, the pencil has been allowed to indulge in, such as represent- 
ations of the Deity himself, and spiritual and invisible existences on 
the one hand, and insipid groups of the Virgin and favourite patron 
saints, together with traditionary legends and similar fancies, on the 
other. Nothing ean be more shockingly irreverent, yet absurdly 
puerile withal, than the anthropomorphism which presumes to image 
forth the First Person of the Trinity under a figure and countenance 
bearing more than an accidental resemblance to the personification of 
the supreme Jove, the father of the gods, by the ancient sculptors. 
The Protestant church, again, recognizes no female divinities, nor any 
of those other divine personages to whom the polytheism of modern 
Rome has erected altars; its artists would, therefore, be in no danger 
whatever of following too closely in the footsteps of Catholic painters. 
Whether or not they would, in conseqnence, be prohibited from ap- 
proaching subjects which, partaking as they do of the fancies and 
fictions of a seimni-paganism, afford a freer scope for the imagination 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


(Мау, 


and for the pencil than the mere records of Holy Writ, so that it would 
be disadvantageously fettered down to literal truths, is what we leave 
others to decide; only remarking, that if fiction be essential to the 
poetry of art, the Romish church possesses that element of poetry and 
artistieal inspiration more abundantly than its followers will care to 
allow. 

Let the pencil be strictly confined to such subjects as are supplied 
by the historie records of the sacred writings, nor presume to reveal 
to mortal eye the visions of a world to come—mysteries beyond the 
faculties of finite beings to conceive—even to adumbrate in the most 
inspired flights of poetry, much less to shape and budy forth tangibly 
to the sense of vision. We strongly protest against such awful im- 
pieties of art as are some “Last Judgments,” even though as works of 
the pencil they may seem almost superhuman achievements. Con- 
sidered calmly yet seriously, what are the most miraculous productions 
of the kind, other than splendid absurdities, gorgeous incongruities, 
subline puerilities ; ina word, the extravagance and the impotence 
of art? Let their esthetic worth be ever so great, representations of 
that kind must in themselves be mere conceits, because that is attempted 
to be visibly embodied which in itself utterly surpasses conception; 
accordingly, except as performances of art, they are not superior to 
the vnlgar, rude, bugbear pictures of purgatory so common in Roman 
Catholic countries. But if the reader cares to be further edified on 
this topic, let him peruse George Forster’s criticism on Rubens’ cele- 
brated Last Judgment at Dusseldorff. 

There is no danger of our adopting such solemn extravagancies of 
the pencil; but there most unquestionably is not only a strong prejudice 
against countenancing painting in our churches, but it seems to be as- 
sumed that, even were we disposed to do so, the spirit of Protestantism 
itself isso uucongenial to that warmth of rapturous fancy, without which 
the artist can neither worthily conceive nor finish up his conceptions of 
subjects which ought to awaken corresponding emotions of reverence 
in the spectator, that all patronage and encouragement would prove 
totally unavailing—would be attended with no other effect than that 
of furnishing employment to painters and colour-manufaeturers. It is 
far more easy to make similar assertions than to disprove them, for 
the simple reason that no opportunity has been afforded of putting 
them to the test, by any practical effort to demonstrate their futility 
by proviog the contrary. Fac periculum would, therefore, be our 
advice. Yet when Reynolds and many of the Academicians of that 
day offered to the Dean and Chapter to decorate St. Panl’s with 
paintings gratuitously, the scheme was frustrated by the opposition of 
the then Bishop of London, who refused his consent on the gronnds 
that it wonld be introducing Popery into the metropolitan cathedral, 
or rather, we presume, out of the apprehension of its being so con- 
strued by others. It is not every Protestant clergyman, however, who 
entertains the same scruples, for among Dr. Vicesimus Knox’s Essays 
there is one which warmly recommends the adornment of churches 
with paintings, as being at all events harmless and nnobjectionable, 
and likely to be sometimes efficaciously impressive. If, indeed, it can 
be shown that, so far from tending to promote devotional feeling in 
any degree, pictures in churches would be calculated to prodnce a 
contrary effect, the repugnance to them would be rational and laudable. 
But to reject merely because the Romish church adopts them, seems 
to us to savour quite as much of indiscretion as of sound policy; since 
by laying too great stress upon what is utterly matter of indifference 
as far as concerns the principles of the two churches, we elevate it 
into a sort of virtual distinction, if which were repealed, there would 
be danger of Protestantism and Popery being confounded together. 
Surely the irreconcilability of their respective doctrines and tenets 
might suffice to remove all apprehensions of such nature; moreover 
an argument on the other side might with equal propriety be founded 
in favour of painting, inasmuch as the introduction of it would serve 
as an additional distinction between the Established church and all the 
sects who dissent from it. Almost might it be imagined that painting 
was the very badge and livery of Rome—the mark of the Beast—from 
whom it behoves us to keep aloof; whereas in truth it is neither essen- 
tial to Popery, nor at variance with Protestantism. Were St. Paul's 
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adorned with Scriptural subjects filling up those compartments which its 
great architect contemplated as being one day so occupied, it would 
not on that account partake one whit more of Ronianism than its dome 
actually does at present, or than its Corinthian columns do of Pagan 
mythology and the religion of the Greeks. Хау, both those architec- 
tural features of the edifice and the style generally might, on such 
grounds, be considered equally exceptionable, as reminding us too 
forcibly of the Roman Catholic temples of Italy; while it at the same 
time becomes doubtful whether there be not some impropriety—some 
abatement of the wholesome horror of Popery—in permitting ourselves 
to revert—to relapse into our ancient ecclesiastical style, which 
flourished here when this country submitted to the spiritual juris- 
diction of the Vatican. Mr. Welby Pugin—no mean authority, 
perhaps, on such а point—considers Gothic architecture and Roman 
Catholicism to be so intimately connected together, that the former 
cannot possibly thrive—indeed, hardly maintain itself at all—apart 
from the protection and influence of the other; vet, so far from enter- 
taining any disquieting scruples against it, we have of late professed 
ourselves practical admirers of our own indigenous Roman Catholic 
style of building for new churches and chapels, endeavouring to copy 
its models as closely as circumstances would permit. Were алу anti- 
Gothic critic or dilettante so disposed, he might make use of this 
last-mentioned fact, and earnestly deprecate such return to the “ bar- 
barous monkish style” of our ancestors, not merely as a backsliding in 
taste alone, but as betraying a dangerous leaning towards the church 
whose erroneous doctrines we have repudiated ; a tendency which it 
behoves us particularly to guard against just now, when Popery we 
are assured is gaining grouud in this country, and certainly does seem 
to be putting forth its strength—its attractions aud seductions, in the 
costly edifices it is erecting in various districts of England. For onr- 
selves, we look проп its efforts of this kind witliout apprehension, 
considering the alarm attempted to be excited against tbem to be a 
mere bugbear, little better than the watchword of a party. 

No; we certainly do not wish to approach at all towards Romanism, 
neither do we consider that throwing open our churches for the ad- 
mission of paintings by Protestant artists would be an approach to it, 
any more than walking from Westminster to Highgate can be called 
approximating to the North Pole. Still, it does not follow that, inude- 
pendently of a seeming tendency to Popery, there may not be objections 
against paintings, on otber grounds—as beneath the dignity of a 
spiritual worship; as withdrawing attention from the word to visible 
objects; as adventitious aids which true devotion does not require. 
Certain, however, it is that, exclusively spiritual as may be the religion 
they profess, the mass of mankind are unable to abstract themselves 
entirely from external impressions, but feel an increased degree of 
awe and devoutness in proportion as religion is allowed to display 
external majesty and solemnity; whereas the bareness which cha- 
racterizes most of onr churches, does not look altogether so much like 
simplicity as like pennriousness, begrudging to the house of God that 
degree of becoming adornment which we bestow проп our own homes.* 
Besides, if objected to upon principle, all decoratiou of the kind 
ought to be consistently excluded; which certainly is not the case, 
because painting is frequently admitted for altar-pieces—nay, there 
are instances of the werks of Catholic painters being so introduced, 
without any exception being taken to them as opening the door to 
Popery. Nor have we only pictures of that kind, but painted win- 
dows, exhibiting the livery of Popery in figures of legendary saints, or 
else displaying heraldic emblazonments—the pride of the creature, in 
temples raised to the Creator. Nay, we will not be quite sure that, if 
paintings of Scriptural subjects are to be prohibited, we ought not to 
be scandalized at beholding Westminster Abbey and St. Paul's each 


* Nay. while the average cost of our recently built churches does not 
amount 10 more than 3 or £4000, noless a sum than seventy thousand has 
been expended on stables at Windsor Casile, besides we know not how much 
more on other stables for royalty at the Ascot race-course ; for which last 
there certainly cannot be the plea of necessity—so far from it, that we think 
a female sovereign and her court might very well be excused from counte- 
nancing horse-racing in any shape whatever; downright gambling, and 
nothing elsc, being at tlie bottom of it. 
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converted into a sort of lay Pantheon, and filled wita monuments to 
men illustrious not as exemplars of Christian virtue and piety—as 
faithful servants and champions of the church—but for secular services 
performed to the state and the community. Dramatists, actors, artists, 


poets, musicians, loc genus omne, together with а host of naval and 
military characters, sufficient to form a United Service Club,—such are 
the personages wlio are admitted to posthumous honours in our re- 
ligious edifices, after undergoing a sort of Protestant canonization from 
the publie. While both the author of the Beggars’ Opera and the 
author of the steam engine have obtained such distinction within 
Westminster Abbey, without its being considered any profanatiou to 
the sanctity of the place, in vain do we look there for any testimonial 
of national respect to talent aud piety, in the persons of such indi- 
vidua!s as Milton, Cowper, and Hannah More. 

As regards the possibility, however, of enlisting the arts in the 
service of religious worship, we are of opinion that were the inclina- 
tion to do so to be manifested on the part of the church itself, many 
private individuals would contribute towards such purpose, and as tlie 
taste so fostered spread itself, others would be stimnlated to emulate 
their example; whereas at present all feeling of the kind is totally 
discouraged among Protestants, and although a man may erect a church 
or chapel at bis own cost, he cannot contribute towards the embellish- 
ment of one bya painting or other decoration, so that by various 
similar donations and acts of munificence, a religious edifice might 
eventually be completed in all its embellishments. In fact, we seem 
to have now no idea of gradually perfecting a structure of tlie kind in 
all its parts, but what cannot be accomplished at first out of the original 
funds is never afterwards attempted to be effected at all; one serious ill 
consequence of which is that the designs for our modern churclies are 
never made with reference to any after-growth of ornament, or any sub- 
sequent finishing up of what has been in the first instance only provisorily 
schemed. Hence the designs are cramped and stunted in their very 
conception, and are impressed with a littleness and meanness which, 
even were it applied, no after study or polishing up can obliterate. 
Such was not the system by which those glorious fabrics of Catholic 
times were achieved. Unlike the vulgarly spruce mushroom churches 
and chapels of the present day, they were generally the matured 
growth of generations, if not of centuries; and embellishment con- 
tinued to be added as the means for doing so were afforded, until 
they became what we now behold them. But, as we have already 
hinted, almost any building that will afford sufficient accommodation 
for a congregation is considered good enough for a church :* nothing 
farther is expected to be supplied, after it is once erected—no farther 
thought and attention, beyond that of keeping it in necessary repair, 
bestowed upon it. 

Almost would it seem that Protestantism made a merit of dis- 
couraging architecture, as well as not encouraging painting; for unde- 
niable it is that by far the greater proportion of the numerous churches 
erected of late years are anything but satisfactory in design, in many 
cases totally the reverse, and that not entirely because the funds have 
been insufficient, hut on account of the excessive littleness and paltri- 
ness that stamp every part of the buildings. The primary consider- 
ation seems to have been to provide at all events one or two routine 
features, whether any other part can be made to accord with them or 
not. If the style is to come under the denomination of Grecian or 
Roman, a cummon-place erection of four or more columns, concocted 
according to the usual recipe for making a portico,t and which the 


* Now and then, indeed, ап exception occurs ; and as an instance, ме may 
mention the new church at Lee, near Blackheath, which, besides having ait 
the windows filled with stained glass, is consistently finished up throughout, 
and the interior bas the singular advantage of being unencumbered hy side 
galleries. The church now erecting at Streatham by Mr. Will promises 2150 
to be one of superior architectural merit, and of very unusual design, the 
style partaking of the Italian Forgethisch or Lombardie, with some inter- 
mixture of polychromic embellishment. A good deal of coloured decoration 
will likewise, as we have been informed, be introduced in the interior, and. 
among the rest, that of ornamental terracotta tiles both for ihe pavement 
and for parts of the walls. 

+ Our modern porticos are at the best seldom more than monoprostyles, for 
the explanation of which and several similar terms, and also for a variety of 
interesting remarks on the subject generally, we refer the reader to the article 
Portico in the Penny Cyclopedia, and in the Journal, vol. iii, p. 289. 


x2 


144 


junior clerk in his office can draw out as well, perhaps better, than the 
architect himself, is stuck up in front; no matter whether the rest 
can be made to correspond in any degree with the style attempted, or 
indeed whether it can be afforded to let the entablature be of a piece 
with the columns. Or if Gothic be preferred, we are generally treated 
with naked and mullionless pointed windows, in what professes to be 
the earliest mode of that styl е, but which in fact is rendered utterly 
dissimilar in character—as pert as it is paltry. Even where some parts 
are really good in themselves, there are almost invariably some glaring 
blemishes to neutralize their effect, and to render the ensemble pre- 
posterous and offensive. Vain is it to look for attention to unity of 
character, and consistency of expression throughout, where there has 
evidently been no feeling brought to the task, and where the architect 
himself has not hrought forward a single idea followed out con amore ; 
but appears to have been utterly indifferent to aught beyond the mere 
business and trading part of his occupation, asif his title were to be 
taken in its literalimport, and * Architect" meant no more than chief 
or master builder contracting for the job. 

Were plainness and simplicity identical qualities, or did the absence 
of decoration constitute soberness, or were chilling frigidity the same 
as solemnity, then might our present church architecture fairly chal- 
lenge that of any other age or nation for its excellence in regard to 
those merits. Unfortunately for it, such is not the case: in vain do 
we look for either simplicity or soberness: while as for solem- 
nity or aught approaching it, that is entirely out of the question, 
although it would seem to be the quality of paramount and indispen- 
sable importance. “ Among all the new churches I have seen," says 
Candidus, fasciculus 13 of the second series of his * Note-book," “I 
have certainly not beheld one possessing internally anything like 
solemnity in its general effect; on the contrary, differ how much they 
may as to all other circumstances, they agree as far as the absence of 
that quality goes. Some are dismal and mean enough; others, if not 
particularly tasteful, smart enough, just the very places for a fashion- 
able congregation, whom the architect generally takes care to arrange 
so that they shall make as goodly a show as the audience of a theatre, 
and be able to recounoitre each other without obstruction. In fact 
there is very much more of the playhouse than of the house of prayer 
in such buildings—nothing calculated to inspire feelings of reverence. 
Neither does it make much difference what style be employed, since 
the interior of our modern Gothic churches have no greater air of 
impressive solemnity than have those in any other style." 

Were we ever so much disposed to contradict such opinion, we camot 
attempt it, for among all the newly-erected churches we have visited, 
we do not recollect one that can be quoted as an exception; on the 
contrary, we have been disagreeahly struck by several that strongly 
corroborate the observations we have copied. Much of the want of 
solemnity above complained of arises from the cold and raw appear- 
ance of the interior generally, owing both to the quantity of light 
which is insisted upon as indispensable, and the almost total absence 


* A recent article on new churches in the British Critie contains some 
exceedingly judicious architectural observations relative to that spurious early 
Gothic, with lancet windows, or rather mere holes in the wall, which is now 
so greatly in vogue with the cheap church-builders of the day. In a previous 
paper on the same subject in that periodica], there occurs likewise a suggestion 
which, should it ever be acted upon, would tend materially to improve the 
architectural character of our Protestant churches, namely, that there should 
be not a mere shallow and confined lobby, as at present, but a spacious ves- 
tibule or pronaos between tbe entrance from the street and the body of the 
church itself. ‘ There shonld be something to create the idea of retirement, 
and distance from the publie thoroughfare, like the ante-chapels of our col- 
leges." The circular part of the Temple church is mentioned as furnishing a 
hint for the purpose ; and a very recent application of such sort of pronaos may 
be found in the elegant chapel of St. Mark’s, North Audley-street, which, if 
merely on account of that circumstance in its plan, deserves especial notive 
among contemporary structures of the same class in the metropolis. A vesti- 
bule of this kind, it is further observed, “ might be always open during the day, 
asGuildhallis, without inconvenience; and it might be the place for sepulehral 
monuments, and for other memorials and inscriptions of a not entirely secular 
character.” We will add, it might be the place too for paintings of Scriptural 
subjects; but then, unfortunately, we have no notion in this country of mon- 
uments and pictures being exposed to the view of thuse who cannot afford to 
pay for seeing them as sights ; but they must be as rigorously excluded from 
the gaze ot the profane and vulgar, as if there was danger of the taste of 
the lower classes being degraded and their morals corrupted by contemplating 
such works of art. 


THE CIVIL ENGINEER AND ARCHITECT’S JOURNAL. 


[Mav, 


of colour, except it be occasionally in columns and a few other parts, 
iu which, so far from tending to produce richness, it chiefly occasions 
spottiness, and a disagreeable littleness of character. Now whatever 
objection may exist to painting in the form of pictures, hardly can 
there be any to it as mere colouring, for the purpose both of giving 
somewhat of richness and finish to the building, and of sobering and 
toning down that offensive glare which now prevails unmitigated 
throughout.* It further appears to us, that beautiful and expressive 
features as are the windows of our ancient Gothic edifices, filled with 
bold mullions, rich tracery, reticulated panes, and perhaps coloured 
glass, shedding a “dim religious light," a mellowing hue, and flicker- 
ing gleams and shadows around, windows of similar outline lose al! 
their beauty when reduced to mere vacant apertures, as is the case in 
most of our modern Gothic church specimens, and where such aper- 
tures are besides no further apart from each other than they would be 
if the light were partially obstructed and subdued by mullious and 
tracery. In the other or Grecian style, windows are not a whit better, 
in fact operate as a drawback upon the style itself, both internally and 
externally ; which defect is all the less excusable, because, not being 
characteristic and congenial features belonging to the style itself, 
nothing would be easier than to get rid of side windows altogether, 
there being so many various modes of admitting light through the roof 
aud cieliug, any one of which might be adopted, according as it would 
best suit the particular design: and if light is, as has been quaintly 
observed, “ God's eldest daughter," there surely can be no impropriety 
in allowing it to flow down into a place of religious worship imme- 
diately from above. The new church of La Madeleine at Paris is 
lighted entirely after this manner; and although we cannot refer to a 
single structure of the same kind in this country, where that mode of 
lighting it has been adopted, we have several and very well known 
iustances in other buildings of its practical application und success. 
The hall of the Elgin marbles at the British Museum, most of the offi- 
ces at the Bank of England,the picture-rooms at the National Gallery, 
the Pantheon Bazaar, the great room at the Polytechnic Institute, and, 
iudeed, most large apartments intended for public meetings, are now 
so constructed and lighted, although so very differently that hardly any 
two examples will be found precisely alike. Putting Gothic archi- 
tecture out of the question—for there, except by perforating the 
tracery of a vaulted roof, the nearest approach to this mode of lighting 
from above would be by clerestory windows forming a lantern over the 
body of the church—putting, we say, that out of the question, there is 
nothing which is so favourable to architectural display and picturesque 
effect in the interior of a building as the streaming in of light from 
above diffusing itself beautifully in a single volume, instead of forming 
as many distinct spots as there are windows. It is precisely in the 
magical effect thus produced that the charm of the Pantheon at Rome, 
as an architectural picture, consists; and yet strange to say, with all 
their professed admiration of that building, none of our architects 
have adopted for any of our churches the idea it so plainly holds out. 
In fact, it is only by getting rid of side windows, that adequate spaces 
for paintings on the walls could be obtained in our English churches, 
should the time ever arrive when, relieved from our bugbear appre- 
hensions of Popery, we should deem it rather a mark of respect tban 
a profanation to array our temples with storied representations of 


* Be the objections made against pictures in churches, as partaking too 
much of Popery, well or ill founded, they certainly need not prevent 
our adopting a nobler, or rather a Jess mean and impoverished style for the 
edifices themselves, very few of which, among those lately erected, are at all 
decently adorned. even as Protestant places of worship; because there is 
certain; no danger whatever of their being made to resemble those adapted 
to the Romish service. At present almost anything like architectural effect 
is entirely out of the question; an! the galleries are КЕШЕЛІ suffered to 
occasion if not exactly a theatrical, a very playhouse-like look. For the 
management of those somewhat 21 and refractory parts, and also 
for the general position and mode of fitting up the interior, we would refer 
to a structure which, if not Protestant, is incontestibly not a Catholic one, 
namely, the new synagogue in Great St. Helen's, Bishopgate-street ; which, 
without being at all over-decorated, in some respects rather less so than we 
could wish, is a handsome and elegant piece of internal architecture, and 
might be studied with some advantage by our modern church-builders, unless 
indeed. our delicate seruples should reject anything from such a source, as 
being likely to lead us to Judaism. 
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Scriptural subjects—iunocent as embellishments—possibly more or 
less efficacious as impressive lessons, and aids to devotional feeling. 
At present there is hardly a church, except St. Paul's, calenlated for 
the reception of wall-paintings, yet of such decoration even that, we 
find, has been deprived, through the over-scrupulousness of one who 
could enforce his ve/o against it; and perhaps, were it not that they 
are utterly lost in obscurity, the same worthy prelate would have con- 
demned Sir James Thornhill’s paintings in the cupola to be expunged 
by whitewash. The exterior itself of the cathedral might at the 
present day be objected to by some, as presenting in its noble dome; 
its statues, and otlier ornaments, more of a Papistical physiognomy 
than is becoming in a Protestant church of any kind. 

There is, we suspect, no small degree of superstition, or else regard 
to the superstitious fancies of others, in that excessive and over- 
zealous avoidance of things perfectly indifferent in themselves, merely 
because they have heen used —perhaps greatly abused—by the followers 
of a different creed. But is not this apparent virtue a fault, and that 
by по means а light one, partaking as it does of that haughty aud 
uncharitable spleen, which our Lord himself omitted no opportunity 
of reproving in the Pharisees, against whom, as has been remarked by 
a certain writer, all meek aud humble as lie was, he was continually 
directing the severest sareasms and the most pointed irony. 

That we may allay the fears and scruples of those wlio in their just 
aversion to Popery look upon painting and sculpture in churches as 
part and parcel of it—as among its enticements and defilements —we 
will now listen to Dr. Grüneisen, whom, to say the truth, we have 
kept in the background so long, that onr readers may have begun to 
suppose we did not intend to admit him further than the threshold of 
our article. Now, as is evident from the title he bas given it, the 
scope of the Doctor's dissertation—which, we may observe, appeared 
on the occasion of the Reformation festival at Leipzig, 1539—15 to 
show that the principles of the Reformation do not demand the renun- 
ciation of the fine arts, or their expulsion from the service of the 
church; and that it isa mere vulgar prejudice to imagine that the 
reformers themselves either desired or contemplated any such result, 
but merely sought to abolish those idolatrous pictnres and statues to 
which the Romanists ascribed supernatural efficacy or particular 
sacredness, together with relics—always donbtful, and for the greater 
part, merely fictitious. The indiscriminate Bilderstirmercé and spo- 
liation of works of art in churches and religious houses proceeded 
entirely from the lawless fanaticism of the people, who, in all sudden 
changes, whether political or religious, think they cannot better dis- 
play their sincerity in favour of one canse, than by blindly attacking 
and wreaking their vengeance upon whatever is considered by them 
identified with that of their opponents. So far, however, were the 
heads of the Reformation from sanctioning or any way countenancing 
this zealot Vandalism—albeit some Protestants of the present day would 
perhaps show themselves less scrupulous and less moderate—that they 
exerted their authority and influence to arrest the mischievons havoc, 
as far as was then possible, even at the risk of offending their own 
intemperate partisans. To look upon them, therefore, as the insti- 
gators and abettors is a calumnions error: with far more truth and 
reason may the Romish church be charged with directly sanctioning 
those idolatrous superstitions and practices among its followers which 
it affects to disown for itself; inasmnch as it has tacitly connived at 
and profited by them, withont lifting up its voice against such 
enormities. 

Zuinglins expressly says, “statnas, imagines, et simulacra, nemo 
tam s£olidus est, qui putet abolendas esse, ubi nullus eis cultus ex- 
hibetur" ; and although he remonstrates against the papistical use or 
abuse of such representations, *alioquin," he adds, “nemo magis 
miratur picturas, statuas, et imagines quam nos." Very few will 
attribute much laxity, or indeed any want of rigour to Calvin, and yet 
we find this stern reformer speaking with a liberality in favour of art 
that is little less than startling: “neque tamen ed superstitione tenear, 
ut nullas prorsus imagines ferendas censeam. Sed quia sculptura et 
pictura dona sunt Dei, purum et legitimum utriusque usum requiro, 
ne que Dominus in suam gloriam et bonum nostrum nobis contulit, ea 
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non tantum polluantur prepostero abusu, sed in nostram quoque per- 
niciem convertantur." Here Пе openly vindicates the employment of 
both painting and sculpture in the service of the church, and for the 
adornment of its temples, calling them gifts from God, and making 
use of the very strong and remarkable expression, “ ueque ей super- 
stitione tenear," which may be interpreted “I have not such а blind 
and superstitious horror of the superstitions of popery as to imagine 
that all pictures ought to be interdicted." Indeed, he elsewhere re- 
commends the introduction of historical subjects from scripture as 
silent admonitions, and incentives to godliness. In short, we believe 
that the Royal Academicians would have succeeded far better with 
John Calvin than they did with the Bishop of London, who, when they 
applied to him, certainly evinced some of that superstition which the 
celebrated reformer disowned. Yet, as we are not Calvinists, and 
therefore his anthority may have comparatively little weight, let us 
turn to Luther, whose opinion ought certainly to stand for something ; 
and, undoubtedly to the surprise of many, we find him taunting the 
Bilderstirmers or iconoclasts, and destroyers of church pictures and 
images, with tolerating similar representations in the wood-cuts of 
their German bibles. *I humbly crave, therefore," he adds, “that 
they would allow the same license to us, and permit us to adorn our 
walls in like manner as they do their books, with images forcibly 
calling to mind, or else serving to explain, what is recorded in Holy 
Writ; becanse І ѕее not how they can be more hurtful when deline- 
ated upon a wall, than on the page of a book. Would to God I might 
persuade our great and wealthy ones to have the entire bible painted 
both outside and withinside their honses; that would be truly a 
Christian work." Without exactly assenting to this last opinion, 
which appears to us of very questionable propriety, we may be satis- 
fied with the direct and explicit testimony given in favour of painting 
and senlpture as snitable adornments for churches, by those who, as 
Anti-romanists, are generally supposed to have viewed them with 
abhorrence, and to have laboured to suppress them. 

The other fallacy or error here combated is the prevalent idea that, 
independently of the change in religious worship, the Reformation 
has proved of evil influence npon art generally, there being, in the 
very constitution of Protestantism, what checks and prevents art from 
coming to full maturity, although it may not actually blight it in the 
bud. We grant that no second Raphael or Michel Agnolo has arisen 
as a luminary of Protestant art, that painting has npon the whole 
declined since the period immediately preceding the Reformation; 
and had such declension been confined to those countries which em- 
braced the reformed faith, the argument sought so to be established 
might he received as a valid one; whereas the case stands altogether 
differently, since it is precisely in Catholic and papal Italy itself that 
the fine arts, and painting more especially, sunk almost to degrada- 
tion—to mere mechanical and tasteless routine —to insipidity and 
almost to imbecility, during a considerable portion of the two last 
centuries, although it wonld seem that if Catholicism and Protestant- 
ism had any share in the matter, it ought to have received a fresh 
impetus in Italy, from the roused spirit of rivalry, and the desire of 
opposing the majestic array of Catholic worship iu all its spleudonr, 
to the tasteless and cheerless poverty of that of the reformed church. 
Allowing, therefore, that it was their religious faith and the zsthetic 
influence of their creed which, animating the great Catholic artists of 
other days, and enabled them to achieve works that seem almast to have 
been inspired, we must conclude that the prompting, devotional spirit 
of their creed has long since passed away, and that Romanism itself 
is now little more than nominal, compared with what it formerly 
was. Either the cause alleged was not the real one—or at best, but 
one conenrring with many others, or it has now ceased, since it most 
evidently is no longer in operation. On the other hand, Romanism 
favours a good deal that is most anti-esthetic, and attaches a high 
value to many things that art would repudiate, either as absolute de- 
formities, or as vain baubles aud gewgaws. What shall we say of 
that pious taste for bijouterie which the Komanists practically attribute 
to their saints ?—of diamond necklaces and other trinkets, childishly 
dedicated to the Мадогша? “The pomp exhibited in architecture 
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and painting,” says the author of ‘Records of a Route, &c.' “ is intelli- 
gible enough ; not so that which consists in treasures hoarded up in 
eases, which do not contribute even to make any show in the way of 
the furniture of a church, as is the case with magnificent candelabra 
and other utensils. Treasures of that kind are filter for a goldsmith’s 
or jeweller’s shop, or for the toilette of a fine lady, than as offerings to 
а saint.’ In regard to relics—but no! there is no occasion for our 
making any comment upon them, they being of themselves calculated 
to do eminent disservice now to the cause of Romanism, by exciting 
contempt and ridicule against it. 

The second work whose title is prefixed to our article is by a minis- 
ter of the reformed church in Switzerland, but who nevertheless advo- 
cates some relaxation of that austerity which has hitherto characterised 
the religious community to which he belongs, and given a repulsive 
coldaess to social worship, the reverse of alluring. The ascetic 
renunciation, he observes, of all that partakes of esthetic feeling—of all 
that ministers to refined, intellectualized enjoyment—demands a degree 
of spiritual perfection that falls to the lot of few; while to the many, 
it only renders what ought to be devotion a frigid and formal penance. 
And indeed the exaggerated rant of the conventicle seems to be almost 
necessarily resorted to, by way of equivalent, for producing that ex- 
citement which the religious pageants of the Romish church supply. 
Both extremes have one aim іп common, and both partake of acting 
for the sake of effect, though the means resorted to for producing it 
appear so contradictory. 

Contenting himself with cautioning against abnses, the anonymous 
writer last referred to expressly recommends that the church should 
be allowed to enlist the fine arts in its service. Neither is he by any 
means singular in his views, for both the Lutheran and the Calvinistic 
churches in Germany have of late begun to relax their former strict- 
ness in that respect ; and that reaction seems now to be taking place 
for which the public were prepared by the official announcement of 
the Prussian minister Von Schuckmann, in 1514, wherein it was sig- 
nified that it behoved the church “to give greater solemnity to the 
form of religious worship, inasmuch as that at present adhered to does 
not at all address itself to the feelings, nor is sufficiently impressive.” 

How far the same remark applies to the service of the church of 
England, we pretend not to judge; yet certain it is that a great 
majority of our churches, including those of some of the wealthiest 
parishes, are barely decent, and no more, in their fitting up—not 
squalid, indeed, but stamped by such begrudging pennriousness, as to 
betoken anything but excess of zeal. Nor can we attribute this either 
to the rigid ascetic notions of the age, or the poverty of the country; 
for the age is liberally indulgent enough, and of wealth there is also 
enough, but the spirit of the age is selfishness—cold, calculating self- 
ishness. At the same time, it must be allowed that the church itself 
has rather repelled than invited private munificence to contribute 
towards the adornment of its temples and its service. However, we 
will not quarrel with such a state of things, even for the sake of 
upholding the cause of art, towards which our affections yearn. Yet, 
while we make such concession, we expect some also in return, and, 
therefore, claim that Protestantism should not be made to bear the 
odium of condemning us to sbut the doors of our churches against works 
ofart. 1f we either cannot afford, or do not think it worth while to 
obtain them, we are perfectly satisfied with either of those honest and 
very intelligible reasons: it is our pockets, not our Protestantism, that 
suggest our sensitive scruples. As to scruples of any other sort, they 
are all make-believe. There is not the slightest danger whatever of 
pictures tempting us to relapse into Popery, or gaining us over to its 
monkish charlatanry, its polytheism, and its miracle-mongers. We 
are just as likely to become converts to a belief in witcheraft, as to 
Romish idolatry. The taste of the age in osteology is for bones of 
megatleriums, not for those of Saints. Why then so much affected 
alarm? Between the doctrines of Romanism and those of Prates- 
tantism the gulf is so wide that art can never bridge it over; and, of 
ibe two, Romanism is infinitely more in danger than Protestantism, 
for the simple reason that is stated by the Italians themselves, in a pro- 
verb that cuts their own creed most keenly—" Con U'EvaAXGELIO si 
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diventa ERETICO"? Yes, the Gospel is, after all, the great and never- 
failing source of heresy—of that most awful heresy which alienates 
men from the craftily-devised chimeras, and the simulated Christianity 
of Rome. 


ON GRECIAN ARCHITECTURE—ITS BEAUTIES, AND THE 
DANGER ATTENDING THE IMITATION OF THE 
STYLE IN MODERN TIMES. 


To point out in what consist the qualities of beauty, and to make 
one kind of definition universally applicable, is an all but impossible 
matter in any case, and is especially difficult in all that relates to 
architecture. By Mr. Alison it has been ably argued “that in 
every subject that form, whether angular or curvilinear, which is most 
expressive of these qualities (viz. fineness, delicacy, or ease,) is the 
most beautiful form." We find little to oppose in that part of his 
essay which treats of colours and sounds; but on the source of the 
emotion in forms, and more especially in architecture, he fails. His 
fundamental principle is that “matter is not beautiful in itself, but 
derives its beauty from the expression of mind," (Essay on the Nature 
and Principles of Taste) and he instances the triumphal arch, and the 
temple in its primitive state, as beautiful objects, so considered, only 
from the perceptions of grandeur and solemnity, which they are cal- 
culated to awaken. But surely he too hastily assumes them to be 
beautiful, for few modern architects can see in the triumphal arch 
great beauty of form; and we might adduce many examples of temples, 
by which the emotion would not be excited, solely from their wanting 
those decorative features essential to its production. Mr. Alison 
proves, which it was scarcely required to do, that certain feelings are 
excited by thesight of the triumphal arch, of the undecorated temple, 
of the hearse, and of the engines of war; but we cannot but hold, that 
he errs in eonsidering those to be emotions of beauty, for we most 
carefully discriminate between THE BEAUTIFUL, and wliat is merely the 
sumptuons, the reverential, the solemn, or the terrible, each of which 
may powerfully influence the mind, without at the same time being 
any proof that beauty exists, or can be perceived, in the object. An 
edifice may possess no one feature which an artist would call beautiful, 
and yet produce the very feelings of which Mr. Alison speaks. The 
uneducated, in standing before a large and costly edifice, may be heard 
to express extravagant admiration, but it is alike with them whether 
the design be excellent or not; they lavish the terms “grand” **im- 
posing” upon structures possessing no oue merit, because they excite 
in them wonder, mistaken for an emotion of beauty.—Another current 
opinion, which is at war with true principles of taste, is, that any 
building of stone is better than one of brick, whatever the design. 
If it be true, that the ordinary forms of the vegetable world possess 
as great beanty as the costly exotics of the conservatory ;—if it was 
from the oak leaf, from the parsley, and the cabbage, that Gothic 
architects most loved to mould the graceful foliage of their capitals 
and bosses ;—we ought from them to learn the true value of what 
happens to be common, and easy of attainment. Of what may be 
done in brick and stone, whether in the Gothic or the Italiau style, the 
earlier and later portions of Hampton Court palace bear suflicient 
witness. The evidence of durability is as high in favour of brick as 
of stone.—But, whether we entirely concur in the opinious of Mr. 
Alison, or not, it must be granted, that much of our admiration of 
Grecian architecture must be ascribed to associations connected with 
the days of Phidias and Pericles, of the splendour which shone ronnd 
all the arts, where, “оп the Egæan shore," stood the temples of Mi- 
nerva and Theseus, and where poetry, philosophy, and the arts, 
combined to render “ the violet queen” the centre of an ever-spreading 
halo, undimmed through all succeeding time. Who, that loves art, 
poetry, philosophy, liberty, does not feel his soul expanded and ele- 
vated at the name of Athens? what artist, at the sight of Grecian 
architecture, does not think of the mind that conccived, and the people 
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that appreciated ? These are associations even more potent than 
any—as Mr. Alison might say—of lines and angles with strength and 
utility, and of curves and enrichments with elegance and grace. 

In the moving and breathing figures of the procession іп the Par- 
thenon, and in the rich adornments of the Choragic monument, we are 
reminded of the *earth-born" people, who hurled back the invaders 
from the fields of Marathon and Platez, and who hailed the works of 
JEschylus and Sophocles victorious in the theatre. Not that the 
intrinsic beauties of Grecian architecture are non-existent or unworthy 
of notice, but rather, that great as they are, they are subdued by the 
larger influence of intellectual association. The native beauty is 
beheld, in the perfect adaptation to the two ends of elegance and 
strength, so that the proportion, which exhibits the greatest degree of 
elegance, is precisely that which also resulted from the arrangementmost 
conducive to the stability of the work. By placing the columns at 
short intervals, an intricate and shadowy effect was produced, at the 
same time that the stones of the architrave were just sufficient to 
support the weight of the frieze and cornice above. Further to lessen 
the bearing of these stones, the upper part of the column was ex- 
tended, and became the capital. To improve the outline of the mass, 
and to throw off the water, the sides of the roof were inclined from 
the centre, and were formed in parallel lines down to the projecting 
cornice, 

The theory to which we have adverted was first broached by 
Lebrun ( Theorie de V Archiieclure Grecque еі Romaine), and has 
been proved by Мг. Gwilt to be by no means fanciful. In five examples 
of celebrated edifices, “the superficies of the columns, cut through 
their axes vertically by a plane parallel to the front of the building, 
are compared with the area of the entablature and pediment of each 
respectively. The weights of each being as the cubes of the square 
roots of the areas, these areas will equally represent the supports and 
weights in either of the terms. 

In the Parthenon, the supports are to 
the weightsas . . с . . 

But if the steps be reckoned, the ratio 


1546 : 1813 or І: 1419 


willbeas . 5 о o ò БЗВ le 00:54 
In the Doric Portico, the supports are 
to the weights as . : ; 5 . 4070 : 3990 ог І: 0-98 


Inthe Pseudo-dipteral temple at Poes- 
tum, the supports are to the weights as 
In the temple of Erectheus, as . . 2640 : 9800 or I : 1-07 

In the Pantheon at Rome, as . о 6098 8 S ae ПІ 5 ШЫ М 


(Gwis Chambers’ Civil Architecture, nole, page 160.) 


1090 : 1103 or I : I-01 


Thus we see the impropriety of our monumental columns, which, 
designed for a proportionate weight of entablature, sustain nothing 
but a vase or a statue in most sweet communion with larks and crows ; 
which have not even a decorated shaft, to render less striking in each, 
its resemblance in form, and its contradiction in end, to a column from 
a Roman portico. The Roman triumphal columns were not fac- 
similes from one temple or from another; they were not even of any 
particular order, and tbeir shafts were made the means of exhibiting 
to posterity a history of the events they were erected to commemorate. 
Amid the beautiful decorations of the Trajan and Antonine pillars, we 
forget the impropriety of an isolated column, and look upon them as 
relics, handing down to us, through the stream of time, the most vivid 
picture of Roman greatness. 

Deeply impressed as we are with the love of Athenian architecture, 
for its intrinsic beauties, and for the charms with which it is sur- 
ronnded by association; removed from a land where sunset gilds “with 
one unclouded blaze of living light,” * Egina's rock and Idra's isle; "' 
rather using a portico to shelter from the elements, than to retire from 
the heat of the sun; it is impossible, that our attenuated copies of the 
fronts of Grecian temples, can strike us with other feelings than those 
of disappointment and regret. We have no peristyles hung with gar- 
Jands and crowded with admiring votaries; our imitation is all but 
limited to an entrance portico, attached to the middle of a building, 
wholly different in character, and with which it ought to have no 
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connexion whatever. Our buildings stand in crowded streets, and are 
splashed with their mud, instead of crowning the “marbled steep” of 
a promontery, or the summit of an Acropolis. Stories of sashed 
windows riddle the front, and pots and pipes of every imaginable 
contortion rise from the roof. No sculpture decorates the metopes 
or the pediment; no colours glitter in the sun. The wall at the back 
of the columns seldom recedes, as in the tempe of Theseus, and in 
that on the Ilyssus, neither are there internal columns to produce 
depth or intricacy. The National Gallery is ove of the few buildings 
of modern times in which these points are attended to, and it does 
not, therefore, deserve all the censure it has received. In the Royal 
Institution at Manchester, Mr. Barry has not omitted these all-impor- 
tant features. The greatest fault of the National Gallery is ia not 
placing its portico upon a bold flight of steps, but, instead, upon a 
podium, a thing never done by the Greeks, and never by the Romans in 
the main front. We see Grecian buildings—the main lines of which 
are horizontal—piled one above another to form steeples, whose lines 
ought to be perpendicular. The Gothic is the only style, capable of 
modern application, in which the diminishing steeple can with perfect 
propriety be employed; for however beautiful an outline at a distance 
may be, a near inspection of details, formed by many horizontal lines, 
seldom fails to displease. It must, however, be granted, that some of 
the steeples of Wren are so extremely beautiful in their outline, that 
we are compelled to pass over their other fanlts. The least beautiful 
examples of Athenian buildings are copied with even more fidelity 
than the temples, the Propylea, and the monument of Lysicrates; 
while the victor’s wreatlis from the Choragic monument of Thrasyllus 
are employed on the fronts of buildings with which they have no 
character in common. 

But whilst we are making all these objections to the modern imita- 
tion of Grecian architecture, it may well be asked—Oughit the sublime 
structures of Greece, and the labours of Revett and Stuart, to have no 
influence on our style? Undoubtedly they ought. But whilst we have 
at our disposal the fands of individuals instead of states, and whilst 
our modern wants require conveniences, which would at once, if intro- 
duced, destroy the character and synchronism of a Grecian building, 
let us not attempt that, which the first step will show is at war with 
the soundest principle of architectural taste, viz. that all decoration 
should have its origin in, or show the semblance of, utility. While 
the Grecian style is quite unfitted, the Italian style is well fitted, to 
the wants of our climate and manners. It is capable of every varia- 
tion; it may be used without orders, or may be combined with, and 
influenced by, the Grecian, without aoy violent anachronism being 
apparent. In the style of the Italian palaces, where the orders do not 
form an important feature in the front, we possess fine examples in 
the Reform Club House, and in the Manchester Atheneum, both by 
Mr. Barry. So much has this beautiful style given place to the bad 
imitation of another unsuited to our wants, that we might suppose our 
modern architects deemed the presence of a gigantic order, essential 
to the existence of beauty in a building. Who must not confess, that 
the most beautiful buildings of Sanmichele, of Vignola, of Palladio, 
and, in our own country of Chambers, of Burlington, of Talman,* owe 
an effect to their boldly projecting cornices, to their decorated doors 
and windows, quite equal to that of the orders, which form so subdued 
a feature in their fronts? And are not these gazed on with equal 
delight with the beautiful works of Wren, of Vanbrugh, of Gibbs, and 
of Hawksmoor, all of whom employed the orders on a large scale, but 
who used them with more judgment than we have in later times, with 
all our knowledge of Grecian buildings. But, if the orders are essen- 
tial, why not, with the classic feeling of the Germans, engraft upon 
the Grecian a style, which shall he suited to onr wants, and yet shall 
be Greek in feeling and in character—in which we shall recognize no 
indifferent copies of orders and porticos, showing by contrast the 
presence of parts necessitated by our climate—in which the spirit of 
a Grecian architect shall appear to pervade the whole, rather than 
that the orders should appear the work of an artist, and the doors and 
ee С LL S LS 

* The talented architect of Chatsworth House, Derbyshire 
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windows of a mason and a carpenter. And thus we may find the true 
value of Grecian architecture ; learning between it and modern adap- 
tatious to choose a style which shall neither offend by its anachro- 
nisms, nor subject us to any diminution of our necessary comforts, 
designing as Greeks would have designed, had their wants been like 
ours. Our buildings must be Grecian in essence rather than in form. 


It. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS XXXVII. 


: ** 1 must have libert 
Withal, as large a charter as the winds, 
To blow on whom I please." 


1. THERE is one circumstance attending architecture at the present 
day, which has not had the attention and consideration given to it, it 
deserves; for while so much has been said in regard to the merits 
and the history of different styles, it has scarcely been noticed that 
we possess no real style of our own. We may adopt, we may borrow, 
we may revive, those belonging to other countries, or other times; 
yet that amounts to no more than the transplantation of them, and, 
unluckily, the process itself seldom turns out to be any better than 
that of transplanting dead trees. However successful particular build- 
ings may be as imitations, the styles themselves do not take root; 
they exhibit no symptoms of vitality; they do not grow; they put 
forth no fresh branches: on the contrary, the chances are that some 
of the old ones are lopped off. By this time it might be supposed 
Grecian architecture would, if capable of striking root at all, have 
begun to manifest some vigour, yet it thrives no better than a mere 
sapless trunk. We began by copying it, we continue to copy it, and 
are not likely to get any further than copying it. We have got our 
lessons in it by heart, and repeat them by rote; as to getting them by 
head—that is a different matter, and one of which the idea seems to 
have occurred to no one. We proceed with it just as far as the 
extant examples of it will carry us, and not a single inch further. 
Nearly half а century ago we had Doric porticos after the Parthenon— 
anglicized, indeed, by sculpture being omitted in the metopes, and if 
we now want a portico in the Doric style, we still go to the Parthenon, 
or at least to some other established authority, whose columns are as 
scrupulously copied as if the modern building were intended to be a 
perfect fac-simile of the ancient one, though it may be impossible to 
trace the slightest similarity between them except that attending the 
columns alone. More frequently, too, than not, these last, so far from 
contributing to style, only serve to show the mutual incongruity be- 
tween themselves and all the rest, the portico being as little in har- 
mony with the buildiog as the building is with the portico. ‘This 
system of servile copying—in any other art it would be reprobated 
as downright plagiarism and piracy—has absolutely stifled the germs 
of invention, and checked all originality and artistical feeling, which, 
instead of being encouraged, are actually deprecated as leading to 
innovation. What a bugbear word is that same “innovation’’! 
Surely, if authority and precedent be of any value, there is abundance 
of both to sanction innovation, for what is the history of architecture 
itself, but that of a series of iunovations. Without innovation the 
Greeks would never have advanced beyond their Doric style, and our 
own ancestors would have stuck fast at their Norman one: or if intro- 
duced at all, never would the pointed style have attained that growth, 
or spread out into that rich luxuriance it ultimately attained, after 
passing through various stages of—innovation. 

Il. Well, now that we have again turned to the lancet or first stage of 
the pointed style, there is no danger whatever of its shooting out afresh. 
As lately adopted, it is not an infant style of our own: of the promise 
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of early childhood it possesses nothing, of the hopeless imhecility of 
second childhood and childishness, much. Are we then to conclude 
that the inventive powers of architecture are now utterly paralyzed— 
that as an art it is extinct, and reduced to what is little better than a 
meclianical profession. The plodders in it are many, those who as- 
pite to be more than plodders, who apply themselves to architecture 
with the feelings of real artists, are—I will not say how few; but 
leave it to every one to judge if he himself is among those few in 
whose favour I throw in that saving clause, lest I myself should be 
clawed and clapperclawed by the whole of them. No one will now 
cry out; not even Professor Brown, since he will, doubtless, think he 
must be upon the list of my exceptions. 

ПІ. It has been remarked, in regard to despotism, that bad as it 
may generally be in practice, it is theoretically better than freedom; 
which doctrine, strange as it may be thought by Englishmen, seems to 
be that of architects, for they preach іп favour of the despotism of 
authority and of slavish submission to precedents. Oue of their 
oriental maxims is that what has hitherto served and satisfied those who 
have gone before us, may very well satisfy us. Of innovation they 
entertain a most oriental horror, Enamoured of slavery, they depre- 
cate artistical freedom, and hug their fetters the more closely when 
any one proposes to knock them off. Like Russian serfs, they do not 
care to be emancipated; for they have so long been accustomed to 
slavery, that to be now released from it would be exceedingly uncome 
fortable to them. They prefer remaining always in leading strings; 
since it is far easier to suffer themselves to be so guided, than it would 
be for them to attempt to guide themselves. Most assuredly it is 
very far easier to follow rules so plain and straightforward that they 
cannot be missed by any one who is capable of following bis own nose, 
than it is to hunt after and put oneself under the guidance of principles 
—little better than so many will-o’-the-wisp phantoms. Rules, on 
tlie contrary, are exceedingly safe, and admirably convenient; they 
spare a great deal hoth of time and thought: should you happen to 
go wrong, the fault lies with them, not with yourself; or rather, as 
they cannot be otherwise than right, you cannot possibly be wrong. 
In defiance of every blunder or sin against good taste, you can quote 
Palladio or some other great authority. There is no architectural 
vice or absurdity for which some “ venerable " and respectable prece- 
dent may not be adduced, and if your doings in the Grecian style are 
reproached for being mawkishly insipid, frigid, common-place, and 
dull, you can shelter yourself under the very respectable authority of 
that very classical architect—Smirke. 

1V. The more it is examined into, the more untenable will that 
doctrine be found which refers the origin of the Grecian orders to а 
timber construction and to the primeval wooden hut. Such notion is 
absolutely preposterous; not only is it rebutted by the character of 
the style itself, but is utterly at variance with all historical apalogy. 
The farther we go back into our researches, the more direct evidence 
do we obtain that the yery earliest architectural monuments of all 
were entirely of massive sione, and that so far from resembling even the 
the trunks of trees, the columns were merely upright monolithic blocks, 
nearly square throughout, with at first very little indication of circular 
shaft, except in the upper part, beneath the capital, to which it served 
as stem. Such is the ancient architecture of India, the earliest of all 
—ponderous, rude, gigantic, and sublime. Borrowed, though not 
copied by the Egyptians, this style underwent a transformation; it was 
considerably refined; the columns or supporting blocks were made 
circular throughout, if not invariably cylindrical. Borrowed in its 
turn, but not copied by the Greeks, the Egyptian style underwent a 
similar process of transfurmation, and was moulded into the Doric, 
the cylindrical form of the columns being changed into a conical or 
tapering one. Such origin plainly accounts for the proportions—so 
much prated of, and apparently so little understood—of Grecian archi- 
tecture; whereas they are not at all to be reconciled with the idea of 
an original timber construction, originating in the brains of “venerable” 
old women who have written upon architecture, and received as mat- 
ter of faith by those who find it much easier to believe any nonsense 
than to examine and inquire. Would even the most massive timber 
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construction have led to any thing like the proportions that eharae- 
terise the early Dorie order? Certainly not; it would have led to 
quite a different system, both for the columns and the entire structure. 
That of the intercolumniation would have been just the reverse of 
whiat it now is, for the columns would have been three or four times 
as wide apart. If a timber construction was the type, the character of 
that type would have been preserved—at least tolerably kept up—at 
any rate not entirely obliterated. What analegy is there between a tim- 
ber construction and the ponderous Doric entablature and the square- 
ness which prevails in all its members? Oh! buta timber construc- 
tion, it will be urged, accounts so very “ nieely " for the triglyphs. 
So, then, in order to aecount for what is something altogether subor- 
dinate, and perhaps almost entirely arbitrary, we are to give up what 
accounts for and explains the style itself, considered as a whole. 
After all, too, they are accounted for опе way just as well as the other. 
|f intended to represent the horizontal beams laid on the architrave, 
and forming the ceiling between that and the external roof, it does not 
follow that those beams were of necessity timber ones at first, since 
we meet with precisely the same arrangement and forms in the ceil- 
ings of the most ancient stone constructions. Being ourselves in- 
variably imitators, we seem to be also of opinion that men must have 
had ab inilio some express model or type, and that those who contrive 
and invent must have some pattern to go bv. 

V. “An engineer 's the noblest work of Сой”! —staggering as it is, 
such is the doctrine /iferaily put forth in a certain quarter, where it is 
maintained to be the highest honour of our raee to be engineering 
animals. Sages, poets, artists—liow do you relish it?—you who have so 
long arrogated to yourselves the topmost pinnacles of luman glory ? 
But the world has been mistaken all along, and henceforth mechanics 
must take precedence of mind, and machinery of art. Having ad- 
vaneed so farin sueh ultra-utilitarian doctrine, should we not take 
anather step, and be convinced that man himself is but a mere maehine 
—a piece of clever engineering work. Let us hear no more cant 
about Grecian or Gothie art—let us have no more extacies on the 
subjeet of the Parthenon or York Minster—of the Cartoons or the 
Elgin marbles—the triumphs of Christian or of Pagan art. Henceforth 
the bridge-builder is to be looked npon as the Pontifex maximus of 
society; and Homers and Phidiases, Handels and Raphaels, &e., as a 
very useless race—quite valueless according to the new ultra-utili- 
tarian principles. We need not, however, inveigh against those 
principles, because there is no danger of their being at all contagious, 
for their exquisite absurdity renders them perfectly harmless. 


PEN AND PENCIL SKETCHES !N POITIERS AND 
ANGOULEME: WITH SOME REMARKS ON EARLY 
ARCHITECTURE. 

By Georce Gopwin Jux., F.R.S., «е. 


(Continued from page 71.) 
Chapter 3. 


Ir а tea-cup be reversed ina saueer, it will convey a very clear 
idea of the regularly formed mountain, on the truneated top of which 
stands Angouléme, one of the most ancient of French cities. A low 
wall encloses a public promenade (onee the ramparts) around the 
whole of the flat summit cecupied by the houses, and affords some 
beautiful views of the continuous valley, studded with cottages and 
sparkling with streams, at the foot of it, as well as of the adjacent 
picturesque rocks and hills. In consequence of this peculiar and 
almost inaccessible position, Angouléme was ever regarded as a safe 
refuge in troubled times; thus, at that period when the Normans, or 
North men, ravaged France, burning down churches, and destroving 
all before them, we find the inhabitants of tlie neighbouring districts 
constantly flying to this city, and there defending themselves, although 
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not always successfully. The approach to Angoulême from Poitiers, 
from which town it is distant about 78 miles, is very pretty: the 
peculiarity of its position, and the smoothly flowing Charente which 
passes it, lending it additional attractions. In the eity itself, the 
chief object of regard is the Cathedral, dedicated to St. Peter, —a 
structure so extraordinary in its character, that it should he visited bv 
all who view with interest the various shapes taken by architectural 
skill in the middle ages, the various modifying circumstances which 
led to this variety in different loealities, or who are seeking to learn 
the immediate source of the style of eisalpine edifices. 


The above view ol the west front, although sketclied on the spot,* 
and correct in the generalities, gives but a very feeble and inadequate 
idea of this extraordinary facade. The boldness of the sculptures, 
the size of the five main arches and eolumnus into which it is divided, 
and the nniversal decoration prevailing throughout, produce an effect 
picturesque and striking in the extreme. 

In character it resembles Notre Dame de Poitiers (see Fig. 4), and 
is of that transition period when the semi-circular arch was about to 
give place universally to the pointed. In width it is about 62 feet. 
The entranee doorway in the centre was spoiled by injudicious repairs 
inthe last century; formerly it seems there was а porch before it 
eomposed of three arches.t In the areade on either side of the door, 
the heads of whieh take a slightly pointed form, as at Notre Dame 
de Poitiers, and are elaborately sculptured, are the twelve apostles; 
nnderneath one of the groups are sculptured knights tilting in chain 
armour. Above the door is the only window in the fagade, now 
closed, having around it seulptured figares in areades. Over it, in 
the centre, is a figure of the Almighty іп а гезсіса piscis, supported 
ona very elegant honeysuckle seroll, and flanked by the symbols of 
the four evangelists. The intrados of the arch above it, is sculptured 


* [n October. 18H. 
t This was demolished between 1808 and 1810. 
cloisters attached to the building were destroyed, 


About the same time, 
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to represent eight angels. The upper arcade contains a number of 
circular medallions, with heads upon them. The cornice which ter- 
minates the front, and the small turrets at the angles, seem to have 
been added at the commencement of the 16th century. 

There is a small octagon tower at the junction of the nave and 
transepts, but the bell tower is situated at the extremity of the north 
transept, and is a very remarkable and beautiful specimen. It rises 
independently to a great height, and is divided into six stories above 
the transept, adorned with columns and semi-circular arcades, and 
terminated with a short pyramidal roof. It may be seen many miles 
round, rising from the conical hill on which the city is placed, like a 
high mast, and has a very curious effect. With regard to the details 
of it, the capitals of the columns are leafed, and indented squares, 
scrolls, &c., are amongst the chief ornaments of the mouldings. In 
the top story but one, the arcade would seem to be an alteration or 
addition, other arches appearing behind those on the face. ‘The 
uppermost story has large circular pillars at the angles. Withinside 
the church, the nave, which has no columns, is covered by three large 
cupolas with plain horizontal bands between each, passing from wall 
to wall. The bands form a pointed arch, as they do also on all four 
sides nnder the centre tower, which is pierced with openings, and 
serves as a lantein to light tlie space between tlie nave and the choir. 
The choir, which has an aisle on either side of it, terminates with a 

emi-circular absis, the whole mucli modernized and injured. The 
transepts originally presente similar cupolas to those now in the 
nave. These eupclas are very singular, and are to be seen only in 
verv few instances in France. M. de Caumont, who examined this 
cathedral in 1834, considers that originally they formed the external 
covering, but that, finding it difficult to prevent the infiltration of 
rain water, a wooden roof was afterwards placed over them. Іп the 
church of Sé. Front, at Périgueux, the same arrangement has been 
made; bnt in the church at Loches, where there are two similar cu- 
polas in the nave, they are still exposed externally and form two 
canes.* 

Touching the foundation of the cathedral, and the age of the present 
building, it is stated that Clovis rebuilt a church here, and dedicated 
it to St. Peter. Having been much injured by invading barbarians, it 
was restored and consecrated in 1017 ; but ultimately, namely in 1120, 
was taken down and rebuilt “а prémo lapide" Several of the French 
writers wish to insist that. the western front was nut pulled down at 
this time, but that it isa remnant of the structure built by Clovis! 
This opinion, however, is quite untenable, as the front is evidently 
not earlier than the 12th century. The church was greatly injured 
by the Calvinists in the 16th century, as it was also during the revo- 
lution of 1793, of which latter time a record yet remains in these 
words, senlptured over the entrance door, ** Temple de la Raison.” 

As another example (in fact, perhaps, constituting with Notre Dame 
de Poitiers, the three chief examples in France) of a class of buildings 
little known to us, J annex a view (Fig. 8,) of the extraordinary western 
front of the church of St. Nicholas, at Civray, situated between Poitiers 
and Angonléme, and is attributed to the 12th century. It was not 
drawn on the spot, but is reduced from a very correct engraving of it, 
published by M. Thiollet, and will serve to give a clear notion of its 
arrangement. ln the upper of the two stories into which this facade 
is divided, three arches occupy the whole extent, and display some 
extraordinary bas reliefs; on the left land side two figures occupy 
the place of columns, and support the arches. The doorway in the 
centre of the lower story is very richly decorated with sculptured 
figures, as are tlie arches adjoining the space beneath, each of which 
is subdivided by two pointed arches, also elaborately adorned. The 
signs of the zodiac ocenr more than once on this very remarkable 
front. 


The history of that style of architecture which grew up in Byzan- 
tium, after the removal of the seat of empire from Rome by Constan- 
tine, is yet to be written. The extent to which it influenced the 


* The internal length of the building is 241 feet. 
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architecture of Germany, France, and England, was, until latelv, very 
imperfectly estimated, and even now is not sufficiently so. The 
materials for soch a work, which is unquestionably a desideratum, are 
neither few nor slight. Eusebius describes minutely many of the 
buildings erected by Constantine and his mother,* as does Procopins 
even more fully those built by Justinian. Spon and other old tra- 
vellers give descriptions of many of these edifices, which now по 
longer remain; and Hope,$ Mr. Gally Knight,§ M. Albert Lenoir, and 
M. Mallay,| have eaeh proceeded a considerable way in elucidating 
the subject. M. Lenoir, especially, in his architectural course, de- 
livered at the Bibliotheque Royale, Paris, in 1838, and since published 
in the “Revue Générale de l' Architecture," has ably sketched out the 
work required.** 

It seems quite clear that Constantinaple was the great metropolis of 
the middle ages, and that at a period when Italy was deeply abased, 
skilful artists and artisans of all descriptions were to be found in thie 
new city. They were accordingly sent for to all parts of the empire, 
and served to diffuse and make general the style of art there in nse. 
Works in mosaic, if not originated by the Constantinopolitans,Tt were 
made so entirely their own as to become invariably termed opus Gre- 
cum, and Bysantewm artficium; and stained glass, fresco- painting, 
and other decorations, were brought by them to great perfection. The 
buildings erected by Constantine were coated with marble, and the 
cupolas by which they were covered were plated with gold. $$ Тһе 


* De Vita beatissimi Imperatoris Canstantini. Liber tertius. 

t De Ædificiis Domini Justiniani. 

+ Hist. Archit.. chap. х. 

& Normans in Sicily, chap. xxii. 

1 Essai sur les Eglises Ramana-Byzantines du departement du Puy-de- Dome. 

** Mr. Willis, in his work on the “ Architecture of the Middle Ages," bas 
made some valuable observations bearing on the subject. Dr. Móller's book, 
* Memorials of German Gathie Architecture," translated by Mr. Leeds, 
shonld also be referred to. 

tt Gibbon gives a lively description of the magnificence of Constantinople. 
He says, “ Some estimaie may һе formed of the expense bestowed with im- 
perial liberalitv on the foundation of Constantinople, by the allowanee of 
about £2.500.000 for the construction of the walls, the porticos. and the 
aqueluets, Codinus Antiquit. Const. p. 11. The forests ihat overshadowed 
the shores of the Euxine, and the celebrated quarries of white marble in the 
little island of Procannesus, supplied an almost inexhaustible stock af mate- 
rials. ready to lie conveyed by the convenience of a short water-carriage 10 
the harbour of Byzantium.’ Elsewhere he continues, “А particular descrip- 
tion. composed about a century after the foundation of the city, enumerates 
a capitol or schoal of learning, a circus, 2 theatres, 8 public and 153 private 
baths, 52 porticos. 5 granaries, 8 aqueducts or reservoirs of water, 4 spacious 
halls for the mvetings of the senate or courts of justice, 14 churches. 14 
places, and 4 385 hous s which. for their size or beauty, deserved 10 be dis- 
tinguished froin the multitude of plebeian habitations." Too much haste, 
however, led to too early decay. . 

it An early instance of the use of inlaid wark seems pointed out in the 
deseription of the palace of Ahasuetus (Bouk of Esther, ch. i. v. 6, ascribed to 
the year 521 before Christ), where a pavement is mentioned ‘‘ of red. and 
tlue, and white, and black marble.” . . ) 

5% ** Cumqve iemplum omne іп immensam altitudinem extulisset, vario 
lapidum genere splendidum reddidit, à solo ad cameram usque marmoreis 
crustis illud operiens. Porro cameram laeunaribus minutissime operis obtu- 
cens, totam auro imhraeteavit." — Eusebius «f supra, “ Пе coustructioue 
martyrii apostolorum Constantinopoli." 
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earliest buildings were circular, octagonal, or polygonic. 
the exterior beeame a square, although the internal plan remained a 
circle or octagon. In Sta. Sophia, built by Justinian, in the erection of 
which ten thousand men were employed, the internal plan became a 
cross of four equal sides, known as the Greek cross, and this building 
was for a long time the model on which other structures were founded.* 
Elongated cupolas, superimposed tiers of small arcades, columus in 
recesses, larger arches, or circular-headed openings containing within 
them two or more smaller arches, aud plain square or basket-worked 
capitals to the columus, are some of the details that were then 
introduced. “In this new shape," says a French writer, (M. Vitet,) 
“which in truth causes the esclusive admirers of antique purity to 
shudder, but nevertheless is entitled tu the more indulgent praise of 
the true lovers of the beautiful, the genius of the old Greek architects 
awakened; less correct, less severe than before, but brilliant with 
youth and life—more daring, more marvellous. For the second time 
the Greeks seized dominion over the grand and beautiful art of archi- 
tecture: it was from them the Arabs received the secret of it; it was 
by them that its first lessons were imparted to all Europe.” 

It is somewhat curious to find that Theodoric, King of the Goths, 
was educated at Constantinople, and ever retained a love of the arts 
he had there seen practised. Ravenna, which was the seat of the 
Gothic court, vied in magnificence with Rome ; and here we find many 
admirable structures erected both then and in after times. To ascribe 
this style of architecture and all that it led to, to the Goths, as some 
Italian and other writers have done, seems absurd, and has long ago 
been combatted ; we must go back to Byzantium for its origin. 

In the year 553 the Goths were conquered, and Italy was once more 
united with the Greek empire. Soon afterwards great part of Italy 
was seized by the Lombards, who made Pavia the seat of royalty, and 
raised many structures. To ascribe to them, however, the origin of 
the style of architecture which prevailed in the mis-called dark ages, 
seems to be equally erroneous; they but copied and further modified 
the architecture of Byzantium. 

Charlemagne raised many edifices in imitation of Byzantine struc- 
tures, surmounted with cupolas, in Mavence, Aix-la-Chapelle, and in 
various other parts of Germany and France, by means of which archi- 
tecture, whicli had fallen into abeyance, revived, and received а fresh 
impulse. The church of St. Front at Perigueux, restored on the 
original modet probably about the 11th century, is one of these. Like 
the church of Sta. Sophia, the plan is a cross of four equal arms, sur- 
mounted by five cupolas on tambours, but which are now hidden 
externally by a wooden roof. The windows are in threes, connected 
by a label: each front of the edifice originally terminated with a gable 
or pediment, but this was in later times filled in, so as to form astraight 
line round the building, and to receive the wooden roof before 
spoken of. 

Churches оп a circular plan, in imitation perhaps of that built by 
Helena over the Holy Sepulchre at Jerusalem, are not uncommon in 
France. The church of Charron in the department of Vicnne, of 
which some fine ruins remain, is a good example. The greater part 
of the structure, as now seen, is of the llth or 12th century: at the 
west end are two turrets with conical stone roofs in scales, similar to 
those at Notre Dame de Poitiers. 

To recall the connection with Byzantine architecture apparent in 
the buildings more specially spoken of in this aud the foregoing chap- 
ters is, perliaps, unnecessary : the series of small arcades and sculpture 
in the principal front, the mosaics, the use of external painting, and 
the occurrence of enpolas, are all fresh in the mind of the reader. In 
Germany, where perhaps more than in any other conntry Gothic 
architecture, as we now see it, was earliest developed, all the older 
buildings are decidedly Byzantine. In Cologne, especially, the deri- 
vation is so strikingly apparent, that none who visit that most inte- 
resting city can fail to observe it. In Saxon England, it seems certain 
that Byzantine architecture was the model chiefly followed. The abbey 


* St. Mark at Venice. built by a Greek architect, was one of its uffspring, 
as was the Basilica at Pisa, also by a Greek architect. 
t Russell's Hist. of Modern Europe, vol. i. 
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church at Hexham, built in the seventh century by Wilfrid, was sur- 
mounted in the centre of the transept by a cupola; there were galleries 
for the women; the arch of the sanctuary and other parts were deco- 
rated with histories and images; and the stone work was painted 
with a variety of colours. The fact that the term more Romano was 
constantly applied to the buildings of this period, does not seem to 
contradict the position. Constavtinople mas regarded as a second 
Rome, its citizens were termed Romans; moreover, we know this 
description is repeatediy applied by early writers to this very building 
at Hexham. 

We reach truth slowly, and by painfully small degrees: some few 
detect a fact, others corroborate it in part, information bearing on the 
point is collected, inferences become apparent; and ultimately a mind 
arises to lay hold of all that has been said previously, to get rid of the 
difficulties, and digest the whole into a system. A very few years 
ago the greatest obscurity prevailed with respect to the semi-circular 
style, and it was universally called Saxon ia works specially devoted 
to the subject, to distinguish it from the pointed, which was then 
termed Norman, Writers afterwards, in an equally erroneous man- 
ner, as I humbly conceive, termed every building wherein the semi- 
circular arch was used Norman, without aay regard to the country 
where it was found, or the period which produced it. And even at 
this time, when so much is being done for the elucidation of archi- 
tectural history, many still remain with very confused ideas upon the 
subject, and vacillate between the terms Romanesque, Lombardic, 
Norman, and Byzantine, often applied indifferently to the same edifices. 
Let us seek for the truth. 


THE NEW PALACE OF MOORSHEDABAD, IN BENGAL. 


ERECTED FoR His HIGHNESS THE NUWAUB NAZM, 
By MAJOR-GENERAL M'LEOD. 
(With an Engraving, Plate F.) 


AT one of the evening meetings at the commencement of tle pre- 
sent session of the Institution of Civil Engineers, our attention was 
attracted to the exhibition of two very splendid water-colour drawings 
by Mr. John Edward Jones, being perspective views of a palace built 
in India for one of the subsidiary princes. Upon inquiry we ascer- 
tained that this palace had been recently erected, entirely from the 
designs and under the immediate superintendence of Major-General 
M'Leod, who, in consequence of an application from us, very hand- 
sumely directed Mr. Jones to favour us with whatever drawings we 
were desirous of having for the service of the Journal. For this 
purpose we selected the plan of the principal floor, and the elevation 
of one of the principal fronts. We have also subjoined the report of 
the Committee appointed by the Iedian Government to inspect the 
new patace ; it fully describes the nature of the building, aud to what 
purpose the several rooms are appropriated. Without entering into 
a minute criticism of the architectural character of the building, it 
must be admitted by all to be one of unusually princely magnificence, 
and one that will be a lasting honour to the talented General to whom 
the erection was entrusted. 


Report of the Special Committee of Inspection, 
даса Calcutta, 101% Not. 1835. 


We have the honour. to submit, for the information of bis honour 
the Deputy Governor of Bengal, the result of our proceedings conse- 
quent upon the receipt of your letters of the 12th, 19th Ші, and with- 
out date, received at Moorshedabad, from the Governor General’s 
agent, in regard to the Nizamut buildings at Moorshedabad. 

The new Palace is iu length 425 feet, by 200 feet in breadth; and 
of one order of architecture throughout the whole of its exterior, with- 
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out any intermixture of the same on a reduced scale, or of any other 
order. It stands on a slight elevation, produced by raising the foun- 
datian walls three feet above the general level of the ground, and fill- 
ing op with earth to that beight, in a gradual slope, to the extent per- 
mitted by tbe surrounding bnildings, and the termination of the 
premises towards the river, on the banks of which the palace stands 
—a conspicuous and imposing feature in the landscape from a great 
distance. The effect anticipated by raising the structure, as just 
described, has been fully accomplished. 

The order employed is the Grecian Doric. It is forty-six feet nine 
inches in height, having fluted columns thirty-six feet high; five feet 
six inches in diameter at the base, and four feet one and a half inches 
at the neck, with corresponding ante, and an entablature of ten feet 
nine inches; the whole surmounting a basement of eighteen feet six 
inches, of which three feet six inches forms the plinth of the building. 
Over the entablature are parapet walls, varying in height according 
to circumstances, and ornamented with panels, plinths, and cornices. 
The projections of the cornice of the order are of stone, having the 
guttz and lilies in the angles cut out of the solid. Nothing could be 
more satisfactory than the execution of the whole detail of what this 
involves. The Dorie order is notoriously of difficult management, 
when applied to edifices of complicated design, from the necessity of 
observing the rules prescribed for the introduction of the triglyphs in 
the frieze of the entablature. In the present instance, with many 
projections and recesses, tending to create difficulties, there was not 
discoverable the slightest deviation from what these rules demand; 
the cornices and monldings were noticed as being cleanly and sharply 
cut and defined, and all lines and surfaces, whether of stone or plaster, 
exhibited the most successful result of much labour and minute 
attention. 

On the south front is a portico of eight columns, ninety-seven feet 
pine inches in length, snrmounted by a pediment twelve feet high, 
and having a strong trussed roof of timber secured transversely by iron 
tie-rods. To the north is the entrance portico of six columns, mea- 
suring 70 ft. 9 in. in length, with a corresponding trussed roof to the 
pediment, which rises 10 ft.; in the tympanum of either pediment 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


are the arms of the Nuwaub Nazim, perfectly executed in relievo, and | 


forming a very appropriate and effective finish to the whole. 
Leading to the northern portico, is a noble flight of stone steps, 

commencing in its breadth above from the centre of the end columns, 

and having a platform stretching out in the same parallel to a width 


There are two intermediate platforms, one of 10, and one of 5 ft. in 
width; ina line with whieh last, at the extremities, are well propor- 
tioned pedestals with stone slabs, bearing inscriptions (the letters 
cleanly eut in relief) in English and Persian, exhibiting particulars 
connected with the erection of the edifice (enclosure No. 1), and 
in front of these pedestals, on blocks carried out from their bases, 
corresponding in height and breadth with the last flight of steps, and 
10 ft. 6 in. in length, are placed two sphinxes, admirably executed, 
bath as regards the design and workmanship. "They are of solid teak, 
but painted and sanded so as exactly to resemble stone, and form 
highly ornamental appendages to the entrance in the position they 
occupy. Iron railing, of a graceful pattern, corresponding with, that 
of the eolonnades (rising from which are five lamp-posts on either 
side, with three on either pedestal below,) surmounts the flight at 
either extremity. Underneath is a capacious earriage way ; and there 
are three vaulted ranges, two of them open, and one (the lowest) closed 
in, and forming dbdurkhdnesh and other useful offices. 

To the north front are two smaller porticos (to the wings) of four 
columns each, and intermediately between the centre and wings on 
either frout, receding colonnades ; which also form leading features of 
tlie end fronts of thc building. 

To all the above colonnades, including the porticos, are continnous 
baleonies to the third floor, 43 ft. wide, of light appearanee but of 
great strength, being constructed of iron beams or cantilevers from 19 
to 21 inches apart, inserted in the walls between stones to а depth of 


| (noticed above). 
of 24 ft. 9 iu, from which, descending, it curves outwards on either | 
side till it ends at its base, in a line extending to the length of 129 ft. | 
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14 ft., and supported on brackets at intervals, the rest of the material 
of the floor being of flat bar iron. The floor is composed of tiles, 
terras, and marble, confined by a plate or band of iron. Тһе railing 
is partly of iron and partly of teak ; the main suppnrts and some of 
the rails being of the former, upheld by brackets branching from the 
cantilevers. 

The spaces over the doors and windows within the colonnades, as 
well as those of the treble windows in the exterior walls, are relieved 
by panels, in which are inserted ornaments of various descriptions, 
in relief, of good design, and extremely well executed. 

There are two open courts in the interior of the building, 72 by 
59 ft finished in every respect in the same style as the exterior, 
having substantial drains all round, communicating with large covered 
ones externally, which are carried to a considerab'e distance, and 
empty themselves into the river. 

Round the exterior of the building there is a platform of the finest 
masonry, bricken-edge, 7 ft. wide, from which spring small flights of 
stone steps to the height of the plinth, leading to the entrances in the 
several compartments of the edifices outside of which is a roadway 
or walk, of corresponding breadth, composed of koah, 9 in. in depth. 
The plinth of the building has oval flue openings of 22 by 1S in, 
furnished with strong iron gratings ;—where flights of steps interfere, 
three of the step-facings in each have gratings, of 18 in. in length, 
fixed into them. 

The inlerior comprises a basement floor, from 13 ft. to 13 ft. 3 in. in 
height to the beams; a principal floor, from 21 ft. 9 in. to 22 ft. in 
height. to the ceilings; and a third floor of tlie same height as the 
latter. 

Principal floor. The principal entrance is from the north portico 
into a vestibule 36 ft. by 27 ft., having a geometrical stone staircase 
at either side, 7 ft. біп. in width, with iron railing and mahogany 
hand-rail, each staircase receiving light from four painted glazed win- 
dows. Within this range is a corridor or passage, 12 ft. wide, leading 
to the wings of the edifice, divided into compartments, and so con- 
trived, that by shutting two doors the communication with the wings 
is cut off, without any interruption to that between the other portions 
of the building. From the centre of the corridor a large door opens 
into a circular room 50 ft. in diameter; to the right and left of which 
(on entering) is a room 52 ft..by 25 ft.; the three comprising one 
suite of apartments, separated from the wings by the open courts, 
The circular room is of the Corinthian order, 
taken from the temple of Jupiter Stator at Rome. The order is in 
height 30 ft. 6 in., with pedestals of 4 ft. бір. From the entablature, 
on a line with the frieze, springs a cupola of masonry, with sunk 
panels, ending in a painted glazed skylight 20 ft. in diameter, the 
height from the floor to the openivg of the skylight being 56 ft., and 
to its apex 62 ft. The room is decorated in its cireumference by 
four large covered recesses, over which are long panels, eight pilasters, 
and four large doors ; over whieh last are oval openings occupied with 
piereed screens of arabesque, eut in single slabs of stone. All the 
mouldings and compartments are riehly carved and ornamented, in 
conformity with the rules of the order of which the apartment is 


| composed; and, whether as regards the effect of the whole, or the 


exquisite finish of the details throughout, it is impossible to speak 
too highly of what has been accomplished. There is nothing to add, 
and nothing to alter: the architect and builder have done their work 
perfectly. To the south of the above snite is a grand colonnaded 
saloon, measuring 197 ft. 6 in. in length, susceptible of division at 
pleasure into three apartments, by means of sliding doors 18 ft. 2 in. 
wide, the leaves sliding into cases, faeed on bath sides, from the 
bottom to the top, with mirrors. The general width of this saloon is 
55 ft. the centre space within the bases of the columns being 25 ft. 
Beyond either extremity of the saloon is a geometrical stone staircase, 
5 ft. 3 in. wide, with railing, as before described, communicating with 
the apartments of the wings. 

The wings do not correspond internally with each other: both are 
divided into apartments of various suitable dimensions, eaeh having a 
spiral stone staircase at either corner, with baths, dressing rooms, &c, 
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With the exception of the circular room, the interior of the whole of 
the principal floor is of the Roman Doric order. 

On the third floor the dimensions of the several apartments neces- 
sarily correspond with those immediately below, just described, 
excluding the circular room, which comprelends both floors. Іп this 
third floor also is the same arrangement of the saloon as that described 
for the principal floor, but the order throughout is the antique Ionic, 
19 ft. high, with fluted columns, pilasters, &c., surmounted by a coved 
ceiling rising 2 ft. 9 in. 

The whole of the apartments in both these floors are ceiled with 
canvas, or teak wood frames, through which are fitted into the beams 
strong brass hinge-hooks for punkalis, and brass for lamps or lustres, 
to an extent ample for every purpose of use or ornament. In both 
floors the doors are painted in imitation of different woods (satin 
wood, mahogany, oak, maple, се.) and highly varnished ; and, with a 
few exceptions (in the minor apartments of the wings) they are fitted 
with plated locks, bolts, and hinges, and hand-guards; also on the 
principal floor. All the apartments in the wings of both floors are 
coloured in distemper, in light tints of various colours; and the walls, 
as high as the surbase of the vestibule, and four staircases, are painted 
in imitation of marble; all with very good effect. There are twelve 
fire-places, with carved mantel-pieces of teak, also painted and уат» 
nished in successful imitation of rare marbles. The floors of the 
whole of the public apartments of the principal story, including the 
vestibule and landing places of the great staircases, are paved with 
polished marble; and those of the corresponding apartments in the 
third story, with the landing places of all the four staircases, are laid 
with teak boarding. The whole of the public rooms in both floors, 
and the columns in the wings, are finished with polished stucco, in 
imitation of the Madras chunam; and it may here be observed, that 
the flutings and finishings of all the columns, exterior and interior, are 
remarkably well defined, and evenly and sharply wrought; a comple- 
tion very rare, where brick and plaster are the materials, in houses 
even of the highest pretensions in this country. 

The basement floor is finished in a plain style, having a simple 
moulded band under the beams and no ceilings. The doors and win- 
dows are of appropriate substantial construction, fitted with brass 
locks, bolts, and hinges, and painted plainly. Under the circular room 
(of paragraph 15) are four strong lock-up closets for treasure, plate, 
jewels, or other articles of value, with a large open space for a guard. 
In the arches of the treble windows of this floor, fifteen in number, are 
coloured fan-lights. In the west wing is a steam-bath, complete in 
all respects, executed subsequently to the erection of the building, 
as we were informed by Colonel M‘Leod, at the particular desire of 
the Nuwaub Nazim. All the exterior colonnades and porticos in the 
basement and principal floor, as well as the vestibule and staircases of 
the basement, are paved with stone. 

Pleasure Grounds.—Koah roads, twenty feet wide, have been con- 
structed, and well rolled, in all that portion of the ground about the 
Palace which has yet been cleared of old buildings; the banks of the 
river have been sloped off and sodded throughout the whole extent (with 
the exception of a very small portion, for which it seems earth was 
not procurable) and stone posts have been inserted along the top, as 
fastenings for boats. The whole of the ground (cleared) has been 
smoothed and grassed, and completely drained. At а short distance, 
in front of the Palace, is a handsome sun-dial, five feet in diameter, 
a surplus stone so converted by Lieut. Cunningham; it rests on a 
pillar based on stone steps, and forms a useful and appropriate ap- 
pendage to the premises. A substantial stone ghat, fifteen feet wide, 
has been constructed near the Palace for the convenience of the Nu- 
waub, and at about 800 yards to the south of the Palace a large Nou- 
bulkahneh gateway has been erected, as an entrance to the grounds in 
that direction. As it was not immediately in view, there did not 
appear to be any objection to its being built in a style of architecture 
adapted to its purpose, and the Asiatic or Turkish has been adopted. 

In concluding this head of our report, it seems proper to advert to 
the fact of this edifice, in all its departments, having been constructed 
and completed by natives of the country; the only exceptions to which 
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remark are in regard to the painting and glazing, which portions of 
the work were executed by professional Europeans. The expressions 
of approval which will have been found interspersed with the pre- 
ceding details, were elicited by particular features of the buildiog 
under review, inviting a more peculiar attention from their impor- 
tance, or the effect produced by them on the eye of the observer; but 
they are equally applicable to every part of the structure, which, 
whether considered as a work of art to be admired for its exceeding 
beauty, or as an example of skilful labour applied to the practical 
combination of excellent materials, reflects the highest credit on the 
architect, and all subordinate to him, conceraed in its erection. The 
late rainy season was ove of uncommon violence, and had just closed 
when our survey was made, and the soil far and wide was either inun- 
dated or saturated with moisture. Nothing could have more search- 
ingly tested the strength and solidity cf a newly erected edifice; but 
not a crack or symptom of yielding was to be seen, externally or within, 
throughout the whole extent of this fabric; and we conclude our re- 
marks upon it with the expression of a grateful anticipation, that a 
lengthened durability awaits what we have represented as so pre- 
eminently worthy of a lasting preservation. 

In conclusion, we would here recapitulate, in a few words, the 
opinion to which our inquiries have led regarding the three points to 
which reference is made in the second paragraph of our report. As 
to the execution of the works, our verdict, after a careful examination 
of all that presented itself to our view, is one of unqualified approval 
and commendation. 


REID’S FLOATING BREAKWATER. 


FLOATING BREAKWATERS are at the present moment occupying much 
of the public attention, which has induced me to turn my mind to the 
subject: the result of my labours I submit to your notice. The objec- 
tion of a gallant officer in the House of Commons to floating break- 
waters, because chain cables would last only a few years, is but a 
trifling objection. If the success only depends upon the cos! of cables, 
the ships and property, not to speak of lives saved, would fully com- 
pensate the country for occasionally laying down new moorings. 


Перн. 
Wave 9 ft. 


Frame 12 ft. = 
Slope 15 ft. &- 


EXPLANATION OF ENGRAVING. 


А іѕ ап arched frame of timber in thicknesses, 6 ft. high in the 
centre; B frame of timber bolted together, 2 ft. square, and 20 ft. long 
on the chord line; C sloping frame of timber, 1 ft. square, secured 
with iron straps, bolts, and stays, and protected at the point by iron 
shoes; D inclined plane on shutter 24 ft. 6 in. long, laid to an angle of 
35°, with planking laid diagonally and bolted to a framework of tim- 
ber, the planking need not be laid close, there may be aspace of 3 or 4 
in. between; E iron cable; F bridle, and G chain for lifting shutter ; 
H bit or head to which the cables are secured. 

If the depth of the wave be 9 ft. below the chord bar of the arch, 
there will be 6 ft. (perpendicular) of the shutter below that, the 
inclined plane will underrun the wave, and the arched frame work above 
will offer a gentle resistance for the wave to fall upon, and distribute 
itself harmless. There will be no strain upon the hinges, the cables 
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being secured to bits in the centre of the raft. When the sea strikes 
the front of the inclined plane, the framework will yield, and the 
hinges will prevent that sudden check which the cable tightening 
would give to the work. Were they not there, the frame would 
almost instantly resume its place; the buoyancy of the shutters takes 
all weight from the hinges. The principal use of the hinges to the 
shutters is for the more easy recovery of the moorings. A small chain 
attached to the shutters will enable them to be weighed at pleasnre ; 
when at the surface they are easily hung to lighters. The iron 
plates on the shutters under the moorings are to prevent the wood 
heing chafed away by the friction. Each shutter is proposed to be 
30 ft. long; the raft can be increased to any height, though 60 ft. 
broad would be sufficient for the heaviest sea that ever ran. Unlike 
a beach, there would be no back run of water; and a raft of such 
breadth would have the effect, from its own hold in the water, of ren- 
dering the whole front stationary, at least this, I imagine, would be so. 
Tshonld think 20 ft. perpendicular depth would also be deep enongh 
for any weather. One of moderate dimensions, tried in a moderate 
sea, would prove its efficacy. It is an idea formed after considerable 
reflection, upon seeing plans of others, and hearing objections urged. 
Tf it should prove successful, 'twill be a donble pleasure ; and the 
lives it may be the means of saving will not be the leas¢ portion of 
such gratification. 
March, 1812. 


ON THE ECONOMY OF FUEL IN MARINE ENGINES, AS 
PRODUCED BY EXPANSION. 


By J. G. LAURIE. 


Ix prosecuting the investigation of expansion, I now come to 
consider it with reference to economy of fuel, as applied in marine 
engines. In former numbers of this Journal I have investigated its 
effect in locomotives; but important as economy of fuel is ia them, 
itis of vastly greater importance in marine engines, the result in the 
one case being only a diminished expenditure, and in the other the 
accomplishment of passages otherwise quite unattainable. n sea- 
going steam vessels, subjected to varying weather and tempestuous 
voyages, the application of expansion is as beautiful in theory as 
heneficial in practice. Ву its means the power of the engine both 
statical and dynamical is most beautifully adapted to the necessities 
of the vessel, for by extending or contractiug the degree of expansion 
in favourable or adverse weather, the mean statical force of the 
engine and the resistance of the vessel are, within extended limits, 
exaetly proportional ; and in each case the dynamical power is greatly 
increased over what it otherwise could be, and that too in the way (in 
the one case being by increased statical force, and in the other by 
speed,) in which it is most available. : 

In marine engines there are two means in use for effecting expan- 
sion; the one beiug by the D valve, and the other by a separate or 
expansion valve, which in some engines are used siagly, and in others 
jointly. 

The slide valve, as wrought by an eccentric, and constructed with 
only sufficient cover to keep it tight, seems admirably fitted to the 
purpose for which it was introduced, but does not seem so capable of 
carrying out the principle of expansion, for, in the first place, it does 
not afford the means of varying the extent of expansion, and, in the 
next place, when expansion is to be carried to any considerable extent, 
it opens and shuts the ports їп a manner that has the effect of virtually 
diminishing the size of the engine. Ta proof of 
this, by referring to my communication in No. ^ 
47 of this Journal, it will be found proved that, 
if A B CD be a steam cylinder, A D the stroke 
of the piston—2 d; the radius of tlie eccentric 
=a; the cover of the valve on the steam side 
=c; distance from commencement of stroke to 
commencement of expansion=a’ ; distance from 
commencement of stroke to termination of ex- 
pansion—b; 
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224 (а —c?) a?d-- d a4 —ac 
= Ж —————————Á 


а% 
d+dy т-с or for а particular and perhaps ап extreme case, take 


—2dX(1—c?) when a=1 b= 


3 , 7 S 
=i and then a -24 хз and )—2dX-, which proves that when 


there is cover on the steam side ouly of the valve, and when that cover 
is sufficient to expand the steam from 1 to 1:9, the whole available 
volume of the cylinder for receiving the steam from the boiler, and 


3:3 à 
for expanding that steam, does not exceed En of the cylinder, nor does 


it come to be quite so much as that, for at the same moment that ex« 
pansion terminates on the one side of the piston, compression of the 
enclosed vapour commences on the other, which can be viewed eitber 
inthe light of detracting from the power already developed by the 
piston, or of diminishing (whicl it does in reality) the available part 
(a^) for receiving fresh steam from the boiler. If less cover be given 
to the valve, the evil here pointed out is also less ; and when the cover 
is small, it seems to be quite overbalanced by a property which shall 
be hereafter explained. But if, on the other hand, greater cover be 
given them, it is more than proportionally increased, and comes to be 
of serious amount; to avoid whicli the valve is frequently constrncted 
so that it shall have cover on the eduction side as well as on the steam 
side. If these covers be equal, then at the same time that the steam 
is cut off from the side of the piston, the eduction is cut off from the 
other, in consequence of which, although the available part (b) is 
increased by giving cover to both sides of the valve, the available 
part (a^) is decreased, and, in addition, the period of time for which 
the educting side of the piston is in communication with the condenser 
is greatly shortened; if, however, the cover on the eduction side be 
less than the cover on the steam side, this effect of compression of the 
enclosed vapour will be diminished, and the period of time for con- 
densation lengthened, but so will also the available part (Б) of the 
cylinder be diminished. Hence betwixt the advantage of increasing 
the part (b) of the cylinder, and the disadvantage of diminishing (а/) 
and shortening the period of time for condensation, there is some 
extent of cover of the eduction side of the valve, which shall in the 
greatest possible degree secure the one and avoid the other. The 
exact magnitude of this might (but with great difficulty, from the 
nature of the analysis, which is lying before me,) be ascertained ana- 
lytically ; but though it were ascertained with all conceivable precision, 
still the plan of expanding by the slide valve has the effect of dimin- 
ishing the available size of the cylinder, and, therefore, to employ 
the steam produced by a given boiler, that steam being expanded to 
a given extent, will require a cylinder, aud, consequently, an engine, 
larger when that engine expands by the D valve than when it expands 
by a valve which does not diminish the available volume of tbe cylin- 
der, which, even though there were no other reason, would, in engines 
of considerable magnitude, іп which alone expansion is much used 
and is most serviceable, prevent the adoption of expanding by the 
slide valve, and give a decided prefereace to a separate one being 
employed for the purpose. 

To expand by a separate or expansive valve there have been almost 
numberless schemes, the principal of which are throttle, slide, and 
conical valves, of various constructions and variously situated, each of 
which has in its turn had some claim to superiority over every other. 
The great aim of the various plans seems to have been to cut off the 
steam close to the cylinder ports, for the attainment of which, in many 
cases, means are resorted to that are both dificult of execution and 
troublesome to keep in order. The evil produced by placing the ex- 
pansion valve at some distance from the cylinder port is two-fold. In 
the first place, such an arrangement fixes a limit to the extent of 
expansion depending on the ratio of the volume of the cylinder to 
the volume of the steam betwixt the cylinder port and the expaasion 
valve; and the next place, the effective power of the steam through- 
ont the stroke (or in other words, the area of the indicator diagram,) 
is diminished, the amount of which diminution may be thus estimated. 
Let volume of steam cylinder—a; volume of steam betwixt cylinder 
port and expansion valve—b; pressure of steam at commencement 
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of expansion=p; pressure of steam at termination of expansion=s, 

Then, efficiency of whole stroke of ріѕіоп (a+b) log. +1) —bp 
or put a=] p=] 

and then efficiency of the whole stroke --8(1--0) (log. A E 


To find from this what would be the efficiency were the expansion 
valve close to the cylinder port, put 0=0; and hence— 


Efficiency when valve is close to cylinder port—s (log. TED 


Do. when valve is ata distance (b) from do.—s (14-5) (log. T D-—5 


which formule assign the amount of injury entailed upon an engine 
by any given position of expansion valve, and, therefore, the amount 
of preference due from this eause to one valve over another. But by 
substituting for (5) its value, in practical cases we find that the amount 
of the injury is by no means of sufficient importance to warrant the 
exclusion of all expansion valves that do not cut off close to the port ; 
and by making a comparison of the three, namely, the slide inserted 
betwixt the D valve and the face of the cylinder, the slide valve in 
the inside of the cylinder steam jacket, and the double-beat conical 
valve (the three which seem to be at the present time of the greatest 
importance). Taking into consideration simplicity of arrangement, 
simplicity of execution, facility to keep in repair, and efficiency of 
action, including facility of altering the degree of expansion, we are 
led to believe that the double-heat expansion valve is the one which, 
in the aggregate, is the best. This valve (b) in well constructed 
engines does not exceed one-thirtieth ; but as an average case, take 
one-fifteenth of the volume of the cylinder, and by substituting this 
value of (0) we find the loss of effect of the steam from having one- 
fifteenth of the whole volume of the cylinder betwixt the cylinder 


0:06: — 3X006" (log. Па 1) 
port and the expansion valve то be— —————— — 2 


1 alee 
1-06: $ (log. 4-1) — 0-08- 


or when s—1 to nearly 4$ per cent. of the whole power developed 
by the engine, which points out the propriety of putting the valve as 
close to the D valve casing as possible. 

Adopting then the donble beat conical valve, the economy of fuel 
as produced by expansion may be thus estimated. Let the volume of 
steam cylinder when there is no expansion—a ; volume of steam 
betwixt cylinder port and expansion valve—b; pressure of steam at 
commencement of expansion—p; pressure of steam at termination of 
expansioncs. Then s: p :: a: volume of cylinder when expan- 


sion is carried to extent (s) .'. increased volume of cylinder but (b) 
s 


En 


must be taken proportional to the volume of the cylinder .".a : 
59 e 
г. ditto m 

E 


increased volume betwixt cylinder ports and expansion valve 


and by substituting these values of 


(а and b) in the formula $ (a +b) log. # + 1) — bp, we find that with 
the expansion (8) the efficiency ofa given quantity of steam is (ap + bp) 
(log. + 9— P . Put in this a =1 p= 1 0 =» x volume of 
steam cylinder, which, in well construeted engines, it will mot 
i 

Let s==1 which is the case of no expansion, and efficiency 


и 8= 2 which is the case of the steam 
being cut off, when stroke $ finished & efficiency= 1:285 


exceed, and efficiency = 1:04 X (log. 1; 1) —0-04% 
ше 


“ Sese “ “a E “ =]'4 

“ $—4À “ at 5 “ 163 
8 gl “ '" i " =2-06 
U g=} t « i [I] ES 
4 sb “ « i “ = 28S 
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And hence the following conclusions :— 

1f the work done by a ton of coal when the steam is used without 
expansion be represented by unity, the work done by the same fuel 
when the steam is nsed expansively to the extent of reducing its 
pressure to 3 of its original pressure, is represented by 1.235. 
And when to the extent of reducing 


its pressure to . : 2 . 3 the work is represented by 14 
“ “ “ 5 “ “ 1:68 
[n [i In i “ ц 2-06 
“ и “ i u ц 2-32 
“ “ “ L “ “ 9:88 


In a former part of this paper it was mentioned that it is advan- 
tageous to construct the D valve with a small extent of cover, 
notwithstanding its effect of diminishiog the available volume of the 
cylinder, and for the following reasons :—when the piston of the steam 
cylinder is near either end of its stroke, the effective leverage of the 
crank to turn the paddle shaft is small; and although the amount of 
power developed by a given quantity of steam is at every part of the 
stroke precisely the same, yet, in consequence of the varying leverage 
of the crank, that portion of the power applied to overcome resistance 
at the extremity of the paddle wheel arm is by no means the same, 
being diminished at no two parts of the stroke by the same quantity, 
to overcome friction; for as the leverage of the crank decreases, that 
of the friction on some of the journals, in reference to the power, 
increases. And beyond a certain point, it is very questionable if (the 
engine being deprived of all momentum,) any amount of power that 
could be applied to the crank pin would bring the crank to the per- 
pendicular position, and therefore for a certain portion of the stroke 
at each end, the steam not only does not increase the efficiency of the 
engine, but detracts from it, by the amount of power necessary to 
overcome the friction produced by its application; and hence the 
propriety of the plan adopted by some makers, of constructing the D 
valve with so much cover as causes the eduction to commence before 
the termination of the stroke, and the average vacuum effected before 
the return stroke has advanced to that point when the steam begins 
to be effective. The extent of cover necessary to effect this object is 
quite beyond the power of analysis to assign, and perhaps no two 
engineers have from their observation arrived at exactly the same 
conclusion; but 1 should say that constructing the D valve with only 
sufficient cover on the eduction side to keep it tight, and with from 
0:25 to 03 of the breadth of the port on the steam side, would 
probably with the average of cases be not far from the truth, with 
which construction the cylinder would be in communication with the 
condenser from - to 45 of the whole time, for eduction before the 


is 


termination of the stroke. 
Greenock Foundry, 15th April, 1842. 


ON THE SKEW ARCH. 


An analytical investigation of the principal properties of the Skew 
Arch. Ву а Workman. 


LET A B C D, a bed, he the plan of the semicylindrical arch, the ele~ 
vation on the skew of whichis represented by A GBbFa;drawaK 
perpendienlar to the axis H E R, and G E perpendicular to A B, and 
Хал parallel og K; let the spirals, which commence from n n, 
intersect the skew elevation in the points S s, join S and s, and produce 
this line to meet the axis G E produced if necessary in O, the line 
E O is stated by Mr. Buck to be a constant quantity, the investigation 
of which will form the subject of this paper. 

The subject of inquiry seems to demand the complete solution of 
thetwo propositions. 

First. To determine the intersections s and 5 of the spirals com- 
mencing at x т) with the skew elevation a F b and AG B. 

Second. То determine the point where the line joining S and 
produced meets the axis G E. 

22 
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ig. 1. 


L M v т 


Let L S Land M з m be two square sections at right angles to the 
axis, and passing through the points S and s respectively. 

b K=6 which is called the obliquity of the bridge. 

a= axil length (see Buck on oblique arches). 

r R—E F, E G radii of the semicylinder respectively. 

w=H К,л--9:14, &c. 

N 8 V m=X and y S V IZ X'. 

Let 2, y, 2, be the rectangular co-ordinates of the point s, origin at 
Н, Z measured vertically, and z on the line Н К. 

First for this point з we have the following equations :— 


Xx 
z= r cos. X, y= „+22, Z=r Sin. X (1) 


These equations are too obvious to need any further explanation. 
Next, to find the eqnation of the elliptical face a Е 5, let 2’ y' z' be 
the rectangular co-ordinates of any point iu this face, referred to the 
same axis and origin as before, Y the angle made by a section passing 
through this point parallel to the section L S 
‚(1+ соѕ. Y) b 
2 


47. 2! =r cos. X,* y 32! = г зіп. X (2) 


* This equation is obtained in the following manner :— 
y stan. Z E a Ilx (r4 r los. Y) but tan, L E a Hat 


4 (1 + соз. Ү) 2 
7. yon as stated above, 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


(Мау, 


At е point of intersection of these two lines, namely, the spiral 
and the ellipse, which is formed in the skew elevation, we must have 
the following obvious conditions :— 

о а ОТ 


Consequently w+ ex. ey 
n 


а 


5 nb - n 
By reduction we have са Х--(0-9 nm)» (3) 


the equation for the intrado. , 

The equation to the extrado isa similar one to that of the intrado, 
viz.— 
XXE ІШ (4) 

г 2a 


2a 


where b —b+2 K K’ and m'=m+K' K 

eb —2 06-3 w+2 K K’'~2 K K'=b—2 т 
by similar triangles 27 : (R—r) :: b; КК 
parn ee 


r r 

Snbstituting these valnes in equation (4) we shall have for the 
equation of the extrado— 

x R 45-0 А 5 

x 5 т cos, X'=(b 2 w) EE (5) 

Now it is easily seen from equations (3) and (5) that the following 

relation subsists :— 

EN елдін 2 - 

(x = =R сов. X’—r соз. X (6) 

If we assume X any arbitrary quantity along the intrado of the 
skew elevation, the solution of equation (6) will give us X’ the 
corresponding extrado, 

But it is easily seen that this equation cannot, by the present state 
of analytical science, be generally solved. The best mode of effecting 
an approximate solution is by the aid of Lagrange’s theorem, as given 
by Lacroix (see his calculus differential and integral) ; bnt this will be 
rendered unnecessary by the aid of the following proposition:— 

To determine the point O, where the line joining the points 5 s, 
intersects the vertical radius, draw 52, S T, perpendicular to G E 
respectively, and call уа b K=6 

t s =r cos. X X cosec. 6 and T S= R cos. X’ X cosec. 6 


by similar triangles T 3 : 28 : : TO :10 
: і5ХТО із 
that із/о0-2ЕЗЕО----5- —psXG ЕхЕО) 


by substitution and transposition we have as follows:— 
Sin. X’ . cos. X— Sin. X . cos. Х” 

Ems х,( R cos. X'—r cos. X ) 
Sin. (X' — X) (7) 

R cos. X’—rcos. X 

by substituting the value of (6) in (7) we hare— 

nbR_ Sin (X' —X) 
PER ХЕ (8) 
It will readily be seen from equations (3) and (5) that X' is always 


=Rrx 


greater than X between the limits X =O and X =); but (X'—X)con- 


stantly diminishes from X =O, then a maximum to X=} where 


(X’—X) --О. From this it appears that E О is not theoretically a 
constant quantity ; but in the construction of bridges (X'—X) when atits 
maximum isso small,* that we may safely infer Sin. (Х--Х)-А--Х, 


A nbR 
SEO (9) 


a constant quantity: this is the greatest value that E O can possibly- 
attain. 


* All the lines which are made use of in the foregoing investization will, 
I think, be perfectly understood by those who have read the first ehapter іп. 
Mr. Buck's Treatise on the Skew Arch. 
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ON BEAM AND DIRECT ACTION ENGINES. 


í Non omnia possumus omnes." 


Sin—Perceiving in your excellent journal a controversy of conside- 
rable importance, relative to the Beam and the Gorgon engine, I am 
jaduced to offer a few remarks thereon, placing them at your per- 
fect disposal; and at the same time allow me, in mere good humour, 
to beg that we conduct our arguments in gentlemanly style, and avoid 
as much as possible cause for irritation, especially all harsh expressions 
not necessary to the elucidation of the subject. 1 allude to the open- 
iug paper of Vulcan, and reply of Mr. Pole, whose terms ** misrepre- 
sentation and fallacy,” I object to, especially in his first paragraph; 
he should allow your readers to draw their conclusions on these points 
and not prejudge the question. 

As a dispassionate member of the profession, one not more wedded 
to the beam engine than other constructions, when such can be shown 
advantageous in their application, 1 pen the following remarks without 
prejudice, and will endeavour to carry out the principles recommended 
in my first observations, and to argue upon nothing but facts which 
have been published upon good authority, and which, I believe, cannot 
be dispnted with fairness. After a carelul perusal of both papers, and 
full consideration of their contents, I have come to the conclusion that 
Mr. Pole has not materially affected the position of Vulcan, or denied 
his chief points; why, it shall (with your permission) be my object 
to show. Vulcan’s position appears to me to be this:— 

Ist. That the Gorgon engine is not new,as it regards the direct 
application of the power, and further that the credit due to the Messrs. 
Seaward is not equal to their claim, considering the chronology of its 
introduction. 

2nd. That a saving of nearly one-half in space is not correct. 

3rd. That a saving of 25 per cent. on the beam engine in weight 
is not founded on fact, and also that the weight given to the Govern- 
ment has been considerably exceeded. 

4th. That the guaranteed consumption of fuel at 64 lb. per horse 
per hour, is far from fact exhibited in practice. 

With regard to the first point, Mr. Pole (am I right in supposing 
he writes “by anthority "?) grants that the application of the “direct 
action" is not new, having been applied in the Tourist and United 
Kingdom, and the only question remaining is the comparative im- 
provement of the Gorgon’s on these, I may say at that time the only 
generally known (in this conatry) constructions of direct engines. 
Now, in my humble judgment, in considering this we should take into 
account the period at which they were brought forward, and make 
allowances for the infant state of marine engineering when Gutzmer 
designed his 50-horse engines subsequently placed in the Tourist, and 
that we should not omit to consider the great experience and practice 
we have all obtained from that period up to the year 1597, when the 
great light of the Gorgon engine burst in upon us. 

Apart from the early period in which Gutzmer brought forward his 
direct engine, it should be recollected that the Tourist was a very 
small vessel—I say was, for she has been considerably lengthened— 
very shallow in her hold, quite flat in the bottom, and small draft of 
water, circumstances the very opposite of the Gorgon and Cyclops. 
The engines, in plan, were like Mr. Penn's oscillating engines, having 
one air pump and оле condenser, the former wrought by a cranked 
shaft; so far Vulcan is right, for I feel assured Mr. Pole does not 
suppose the similarity was assumed, in workmanship or proportion. 
The stroke was 3 feet, and cylinder 40 inches, and the connecting rods 
were 2 feet 9 inches long,—less than twice the crank. I apprehend 
little ditference of opinion will exist as to the cause of their imperfect 
action. It may be asked, why was this? 1 answer, Gutzmer bad no 
alternative, other thau making his wheel much too large for the 
stroke, and had he even put aside this objection, he must have brought 
his shaft on deck, which, a those times, would have raised a host 
of prejudices, and somewhat risked the insurance of the vessel. 
He had to contend with imperfect machinery, bad lathes and tools, 
aud meu unacquainted with their work, aud many other things too 
numerons to mention, but too well known to projectors of olden time. 
It is not too much to say that the principal of these difficulties have 
been overcome for some years. ‘(hanks to the late Mr. Maudslay, to 
Nasmyth, to Whitworth and others, we have arrived at a wondrous 
perfection in the executive department. 1am almost tempted to say, 
the difficulty now lies not ia the execution, but in the invention. How 
many schemers can tell a contrary tale! 

Possessing these views, in conjunction with Vulcan, I cannot give 
to the revivifiers of a dormant scheme any credit of “conception or 
invention” ; but that some merit is undoubtedly theirs, let us see how 
far it goes. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


157 


The Tourist was a small vessel of 300 tons, 93 feet beam, and 14 
feet depthin hold; draft (loaded for the voyage), abont 8 feet 6 inches, 
ог 9 feet. Compare this with the Gorgon, a ship of 1050 tons—37 
feet beam, 23 feet depth in hold, draft about 15 feet. Let us transpose 
the cases, and suppose Gutzmer to have flourished now and Seaward 
then: is it not reasonable to suppose that the acute Scotchman, pos- 
sessing all the knowledge of modern improvements, would have carried 
out his principle in a very different manner? It should be recollected 
that large “men-of-war” steamers were not then thought of, and also 
that the “direct principle" is not, and never can be applied to vessels 
with а small dranght of water, with any useful effect: so far, we are 
where Gutzmer left us. Powerful steamers are emanations of modera 
ingenuity, and it does not follow but that Gutzmer would have made 
his principle as ‘efficient and applicable on a large scale" as the 
Messrs. Seaward, had tlie circumstances of the times been in his 
favour. 

There is another point in which I wish this question to be viewed. 
Any claim as to tlie direct principle" having been conceded, it only 
remains to show how far there is originality in the arrangement or 
mechanical adaptation of the Gorgon engine, aad I think I shall be 
enabled to show that this belongs, equally with the “direct principle," 
to a time antecedent to the Seawardian age. 

Those of your readers who possess a copy of Gregory's Mechanics 
are referred to plate 23, fig. 10, and to the letter-press, vol. ii, p. 85, 
"Parallel Motion." In the former they will see an exact delineation 
of the Gorgon engine, and in the latter the worthy Professor informs 
us, after a full exposition of the principle, “that this motion, as well 
as fig. S (the common bridle motion) were devised by Mr. William 
Dryden, a mechanic, whose ingenuity needs not our encomium.” 
p. 286, art. 3. Now, Iam not prepared to say when Dryden invented 
it, but this is certain, that it was antecedent to Gutzmer, for he copied 
the motion No. S (the bridle motion) iu the Tourist's engines, and by 
a curious coincidence his other invention was adopted in the Gorgon 
engine. The merit due to the Messrs. Seaward is that of “adapters”; 
io that they are justlv entitled; they have shown great tact and 
judgment therein. 

In criticising Vulean’s remarks upon the dimensions of the 
Gorgon engine, I scarcely think Mr. Pole is fair in putting forth a 
small table of the lengths of engine-rooms, as a criterion of space 
occupied, although his statement is perfectly correct. It is well 
known in the profession, that tlie engineer 18 not always consulted as 
to the distance between his bulkheads. It is often increased to make 
room for stores, duplicates, accommodation for engineers, «с. Some- 
times the distance is increased by the shipwright, by caprice of the 
engineer, who does not wish to be “cramped” in manipulating his 
engine. We шау also say, in large men-of-war it is not advisable to 
concentrate such great weights, but to spread them as much as is con- 
sistent with the accommodation of the crew, and the purposes of war. 
To my personal knowledge, this feeling has lengthened many engine- 
rooms several feet. In private trading vessels, I grant, the machinery 
should be as compact as possible, passenger accommodation and hold 
being of first-rate importance. 

Now, in Mr. Pole's table, the vessels having beam engines are Hydra, 
Medea, and Vivid, the engine-rooms of Hydra and Gorgon being of 
equal length, viz. 62 feet, that of the Medea 60 feet; and it should 
be recollected that these vessels were fitted without the smallest idea 
of competition in this respect. Had it been so, I have no hesitation 
in saying that that of Hydra could have been reduced four feet without 
the slightest inconvenience; and Medea inthe same proportion. Those 
of your readers who know the vessels are aware this is not mere 
assertion. But I will endeavour to show that the engines of the 
Hydra might be iacreased to 160 horses each (now 110), without any 
increase of space; and more, that a beam engine of the Gorgon’s pro- 
portions may be constructed to occupy space as shown in Vulcan’s 
diagram, and to weigh (with water ia boiler) not more than 300 tons. 

Having, therefore, I hope, explained why we should not take length 
of engine-rooms as conclusive evidence of excellence, we must recur 
to Vulcan's original position, and take the bare space occupied by the 
engine, especially as Mr. Pole has thrown aside all other portions of 
the machinery: on that very ground 1 am prepared to meet him. 

First, I will show that the engines of the Medea and Hydra may be 
extended to 160 horses, without longitudinal increase of space in the 
latter, and a slight lateral increase in the former. The Hydra's engines 
are 110 horses each; cylinders 558 in. diameter, and 5 feet stroke ; 
length between centres of cylinder and shaft 15 feet, or 3 times the 
stroke. I believe thisto be Boulton and Watt's usual practice, exceed- 
ing inthis particnlar most other makers, (Maudslays, for instance,) 
and may here observe Mr. Pole appears to have overlooked Vulcan's 
statement, that he took Mr. Watt’s data to prevent cavil, and see liis 
computation of Gorgon power, namely, an assumed pressure of “seven 
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pounds," and 33,0001b. lifted one foot. My calculations are made on the 
same basis. Referring to Weale's Tredgold, vol. ii, plates 33 and 34, 
engines of the Nile, (being exactly similar to the Hydra’s,) plate 34 
on the plan, shows the distance between the «nds of the main levers to be 
6 feet 4 inches, consequently there is room fora cylinder of that dimen- 
sion over the flanges. Taking Mr. Watt's data, a 5-feet stroke should 
make 213 strokes per minnte, or 215 feet. This at 52,000 Ib. is equal to 
a 67-inch cylinder to produce 160 horses, and if we allow 4 iuches each 
side for the joints and flanges, we have 67--S=75=6 ft. 3, or an ample 
clearance oi half an inch on each side. Plate 33 is a longitudinal 
section of the engine, and its extreme length from steam pipe flanch 
to fore end of engine frame is 23 feet 6 Inches, its extreme width 
over the main gndgeons being 8 feet З inclies only; and be it observed, 
this length includes an extended head stock framing, which (with all 
respect be it spoken,) I cannot conceive necessary, at least to so great 
an extent; but there it is, and as I wish to adhere to facts, what 
have we ?—The Hydra's beam engine of 160 horses, requiring 23 fect 
6 inches in length, and 5 feet 3 inches in breadth; the Gorgon engine 
of 160 horses, requiring 2U feet 6 inches in length, and 7 feet 10 inches 
in breadth—a saving of З feet on 23 feet 6 inches, or about one-eighth! 
T must call on Mr. Pole to show how this agrees with the first item of 
the Gorgon advantage, as quoted by himself from the pamphlet, viz. 
that the saving in space is very nearly one-half. 

It may be said such an engine has not been made, and is merely 
hypothetical. apprehend one thing only is necessary to produce it 
—an order.* And here I beg to maintain, the question is between 
the beam and Gorgon engine, and we have not only to prove what 225 
been done, but what сал be done, on the principle of the former. Let 
us take the Medea, by Mandslay. I refer your readers to Tredgold, 
plates 37 and 28. The former is a plan of the engines of the Рћопіх 
(same as the Medea); the distance between the main levers is 5 feet 
10 inches. Неге we require a lateral extension to 6 feet 4 inches, as 
in the Hydra, to make room for а cylinder of 67 inches. This done, 
the Medea’s engine is 7 feet 9 inchis over all athwart, or one inch less 
than the Gorgon! Plate 38 is a longitudinal view of the same; the 
length of the engine is, as it regards space occupied, only 19 feet, but 
as in the Hydra, 1] take in the additional piece of frame, and call it 
21 feet 6 inches, and what have we ?—Medea beam engine, requiring 
21 feet 6 inches in length, and 7 feet 9 inches in breadth; the Gorgon 
engine, requiring 20 feet 6 inches in length, and 7 feet 10 inches in 
breatli—a saving by the latter of з. part in length, and an znerease in 
breadth of one inch. Sir, let your readers examine and judge for 
themselves. 

Having, I hope, shown that what may be called engines of some 
standing can be increased to 320 horses without additional space, I 
now fulfil my promise, to explain that engines having the same stroke 
as the Gorgon, viz. 5 feet 6 inches, may be made under these restric- 
tions. In fact, Т shall do no more than prove the correctness of Vulcan’s 
“ sketch.’ And here, Sir, 1 have recourse to the useful table published 
in your April number, viz. the proportions used by Maudslay, Son, and 
Field. You state their 100 horse 5-feet stroke is 14 feet 22 inches from 
centre of cylinder to centre of crank (see table, the 42nd and 43rd line). 
Having 6 inches more stroke, say 5 feet 6 inches, we will take this 
proportion, and find the same distance to be 15 feet 6 inches as near 
as may be. By Mr. Watt’s formnla a stroke of 5 feet 6 inches 
should make 20-136 strokes, or say 2214 feet per minute, to produce 
a power of 160 horses. At this speed we require a cylinder of 66 
inches, the same as in the Gorgon; then for a beam engine on these 
proportions, we have— ft. in. 

Distance from crank to centre of cylinder . 5 о ШӨ 

Half diam. of cylinder, plus flanges, joints, &c.—33--9— З 6 

Half projection of headstock: in this we take Messrs. 
Seawards’ own practice, as in the Морага, taking propor- 
tion as length of crank, the true guide. The Moegara’s 
stroke is 4 feet 3 inches ; width of headstock 4 feet З inches. 

(See Tredgold, plate 49.) In this case the stroke is 5 feet 
6 inches: take 5 feet б inches—2— 8 5 A a 2729 


For the whole length of the engine . 906 o WIS 


The width of such an engine would be as that of the Hydra, viz. 
8 feet 3 inches. Thus, what have we here? —A beam engine, as the 
Gorgon, 21 feet 9 inches in length and 8 feet inches in breadth; 
Gorgon engine 20 feet 6 inches in length, and 7 fect 10 inches in 
breadth—a saving of 15 inches upon 21 feet 9 inches, or just one- 
seventeenth part, and in breadth a saving of 5 inches upon 8 feet З 
inches, or about one-nineteenth part. Does not this call for explana- 


* Since writing this, I have been credibly informed that a pair of beam 
engines of this power, or nearly so, are constructing by Boulton and Watt. 
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tion? Ihave not done yet, but fear being prolix, although I hope you 
will bear with me, as it is of great importance to the profession that 
this matter should be set straight. 

Let your readers consult Tredgold, plate 49, being a longitudinal 
section of the Mcegara’s engines. They are stated to be seventy horses, 
having a 44-inch cylinder, and 4 feet 3 inches stroke; according to 
Mr. Watt, this should travel 206 feet per minute, giving a power of 
66 horses. Now this engine occupies 17 feet 6 inches in length for 
this small power; and if the Gorgon engine is compared with such 
beam engines, perhaps a better case might be made; but that, 1 humbly 
submit, is not the point in dispute. 

Having given your readers comparisons of Boulton and Watt’s 
and Maudslays’ practice, let us go north, and show what our Scotch 
friends can do. Let them look at Tredgold, p. 41—a section of the 
Don Juan’s engines, by Claud, Girdwood and Co. (I am now speakiog 
of space only). This is an engine of 6 feet stroke, and 68-inch cylin- 
der, at 7 lb. equal to a power of 176 horsesx 2=352 horses, or 32 


more than Gorgon; and what have we here ?— ft in. 
A Clyde beam engine, overall . e . à . 23 3 
Gorgon engine — . B . 20 6 


—A saving of 2 feet 9 inches upon 23 feet З inches, or about one- 
eighth. No plan of tlis engine is given, so 1 cannot compare as 
it regards lateral space, be it observed this scheme is like Vul- 
ean’s sketch, particularly in the way the longitudinal pressure of 
the shaft is resisted by large deck beams; and is there any геаѕеп 
why this should not answer in a beam as well as ina Gorgon engine ? 
Should it not even be better from the greater length of the connecting 
rod? 

In concludirg the subject of space, I will draw attention to the facts 
that I have shown:— 

1. That the Hydra’s and Medea’s engines may be increased to 320 
horses, without material additional space. 

2. That a beam engine of the Gorgon’s proportions may be con- 
structed as sketched by Vulcan. 

3. That the Don Juan’s engines are 32 horses larger than the 
Gorgon’s, and only 23 feet 3 inches long. 

4. That the saving in No. lis about one-twelfth, in No. 2 one- 
seventeenth, and in No. 3 about one-eighth, this latter being of larger 

ower. 

й Mr. Pole assumes an argument in favour of the Gorgon engine, upon 
the number made by the Messrs. Seaward. Let me repeat Vulean’s 
assertion, that with two foreign exceptions, the “British Government 
is the only patron of the Gorgon engine." No commercial man 
connected with steam navigation will look at them. 

I do not think Vulcan political in reflecting on the judgment of 
navy engineers: they are notoriously behind, and have great lee way 
to gain. Mr. Pole will recollect that, not long ago, we had a highly 
favourable report on Hall’s condensers; that thousands were expended 
on Morgan’s wheels; still the first invention did not extend beyond 
the Megara, the latter is now exploded; may we not suppose a 
similar fate awaits the Gorgon engine? T think Vulcan’s prophecy 
most reasonable and probable. It may be said, the Government are 
the persons to make experiments. True; but should they not be 
guided by discrimination and judgment in the selection of subjects ? 

But other firms are making “direct engines." Government say “We 
will have no other: what are they todo? They must comply, or lose 
royal favour, shut up their shops, or find work for their people. Is 
the course difficult to decide? "Tis what is vulgarly called “ Hobson's 
choice.” But if we are to have “direct engines,’ let us have them 
in a shape that offers compensation for their acknowledged disadvan- 
tage. If credit is to be given to the Messrs. Seaward for a reduction 
of one-eighth, or one-twelfth, or one-seventeenth, what amount of 
admiration is due to Maudslay, to Boulton and Watt, who, in the 
Devastation and Virago, have annihilated space to one-half that of 
the Gorgon engine! Could those gentlemen have stooped to such 
species of advertisement, with what propriety could they have pub- 
lished a pamphlet, and with all the “pomp and circumstance” of 
success, have said—1st. “A great saving (nearly one-half) of the 
space nsnally occupied by the engine in tbe vessel." d 

I now advert to the important subject of the weight of mariue 
engines. Vulcan states “the assumed weight of the Gorgou's ma- 
chinery was 257 tons, and that it really weighed 2982 tons.” This 
has not been contradicted, and I presnme it to be correct, as great 
care was taken ; Government appointed a special officer to see each 
portion weighed. Now Iam fully aware of the difficulty in assuming 
weights of machinery, especially that of a new design, and do not 
think much of the Surveyor of the Navy's annoyance at finding some 
40 tons more on board than he had displacement for ; but that is not 
the point of difference. It is, what proportion does this 298$ tons 
bear to the weight of a pair of beam engines of 320 horse power? 
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Mueh has been lately said concerning the great weight, bad propor- 
tions, and large consumption of coal, of the Clyde engines; with what 
truth, it is not now my intention to inquire, but their makers can bear 
it well, when they recollect, before they became of sufficient impor- 
tance to be considered as rivals, that the same charge was brought 
against Bonlton and Watt. Mr. Pole, supposing Vulcan to be of 
“ Bromielaw'' origin, gives them a very sly hit. He says “ Four pairs 
of 250 horse power, made in Scotland, exceeded the assumed weight 
by 60 tons each pair.” If so, it only proves that they (the Scotch) 
sinned ina greater degree than the Canal Iron Works, in the exact 
proportion of 280 to 60, as 320 is to 40, nothing inure. Are we to 
qualify our own errors, by exaggerating those of others? No, no, the 
Gorgon engine is a Thames production: let us try it by its compecrs. 
Here I must accuse Mr. Pole of a quibble. Не throws aside all the 
machinery but the ENGINE, as I observed before; as it regarded space, 
this is a perfectly fair comparison, bat not so as it regards the weight. 
He has shown the engine alone to have exceeded its estimate by two 
tons only. "True; but engines are scarcely complete without paddle- 
wheels. To avoid any misunderstanding as to the shafts and other 
portions being put to debit or credit, let us take them both together, 
and we have—weight given, 145 tons; real weight 163; a difference 
of I8 tons. Here lies the quibble: it must be evident, even to the 
unprofessional reader, that a saving in one portion of a ship’s ma- 
cbinery, if counteracted by increased weight in another, is of small 
use in result, and that in comparisons of this sort, it is proper only to 
take the zotal weight complete. This Т do! Vulcanstates the Gorgon’s 
weight (о be 299% tons, and he has not been (тес у contradicted. In 
the table, p. 133, Mr. Pole puts it at 289 tons. Had we not better call 
upon Vulcan to produce his promised “official” report upon this sub- 
ject? Apropos of this very admission, that the Gorgon engine is 
0:55 of a nominal horse per ton, and that beam engines are abont 1-09 
ton per horse per hour; the difference here is just 0:19, оғ less than 
one-eighth, and the pamphlet, see art. 2, promises a saving of 25 per 
cent., or one-fourth. Мау not the Messrs. Seaward say, “Save us 
from опг friends ?" 

This last statement of Mr. Pole is in accordance with my own 
practice. Т have now before me a list of 52 pairs of beam engines, 
made by an eminent firm, averagiug from 300 down to 40 horses col- 
lectivelv. The smaller power, say to 2, 60 horse, certainly are not 
more than *9 of a ton per horse, not being encumbered with coal boxes, 
a rather formidable affair in very large vessels. The larger powers 
generally having this additional weight average one ton per horse: in 
one or two cases this was exceeded, in others not reached, dependiug 
on the depth of the vessel, and other data not necessary to be enume- 
rated. And these weights include engines, paddle-wheels, builer and 
apparatus, coal boxes, water, duplicates, and tools, &e.—in faet, 
complete for serviee. 

M. Pole states the weight of the Monarch’s engines (the Nile’s 
were exactly similar,) at 270 tons. Itake this for granted, as I am 
not able to obtain any corroboration. Now I have already shown, by 
reference to Tredgold, that these engines may be increased to 320 
horses, without increase in space, and by the substitution of a single 
cylinder 67 inches in diameter for a double or jacketed one 55% inches 
in diameter, without any material increase in weight. Taking a beam 
engine at one ton per horse, we have, 320 tons —270—50 tons surplus, 
to be expended in strengthening the working parts if necessary, and 
in inereasing the boiler to the required power. I have shown the 
Medea may be increased to 320 in like manner. Her weight is 240 
tons, and 320—240— 80 tons surplus for purposes above stated. I 
have no hesitation in saying it is very ample, and that an engine 
5 ft. 6 in. stroke, as sketched by Vulean, could be constructed to 
weigh no more than 300 tons.* 

The last item is the consumption of fuel. 1 admire Mr. Pole's wit 
more than his judgment, in bringing a heavy charge against Vnlcan— 
that of “ gratuitous fabrication." He should have been careful of his 
facts here, as it vitiates a somewhat well-written paper. Vaulean not 
only speaks of the pamphlet, but also “some of the published state- 
ments and assumed facts;" see his second paragraph, certainly a very 
temperate one. If it сап be shown that the Messrs. Seaward hare 
published the fact, that their engines require 63 lb. only per horse per 
hour, I apprehend Vulean’s error in having quoted it from the pamplet 
Md of from other papers, will be considered venial. This I 
will do. 

I have now before me, (and they are sent for your inspection) five 
publications, hand-bills, eall them what you will, the three first extoll- 
ing * Mr. Samuel Seaward's patent expansion slide valves and salt 
detector," the fourth a lithograph eopy of letters from the commander 


* Would Mr. Alexandcr Gordon favour us with tbe weight of the Don 
Juau's engines ?, 
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and engineer of the Gorgon, detailing her wonderful and unequalled 
performances on the north coast of Spain, and the last is a sort of 
compendium of the foregoing, as well as a species of “olla podrida” 
of the productions of the Canal Iron Works. It is an extensive affair, 
epistolary in its form, and therefore certainly nof intended for private 
circulation, so that I commit no breach of good manners in bringing it 
before vou. 

In this last production it is worthy of note, that the claim of “saving 
in weight” is reduced from one-fourth to one-fifth—an improvement 
in the right direction, most snrely. And the 4th article says “а great 
saving in the consumption of fnel" ; and, further on, (I copy the whole 
paragraph,) “we guarantee that the consumption of fuel in our marine 
engines, constructed upon our improved system (that is, the Gorgon 
engines, for nothing else is hinted at,) shall be UNDER SIS POUNDS of 
good coal per horse per hour, the engines working at their full efficient 
force, with the steam passage open at least four-fifth of the entire 
stroke of the piston."' 

Mr. Pole takes a common-sense view of the question, when ob- 
serving there is nothing in the “direct system" alone which could 
produce a saving іп coals. But the claim of wader six pounds is stag- 
gering in any kind of engine, and being placed alongside other matter 
of an apocryphal nature, demands notice. If the saving is not in the 
engine, it may be io the boiler, or probably in the felt or jacketing. 
Let us give credit where it is due. 

If there is any irrelevancy in the introduction of this “fual question,” 
it cannot be ascribed to Vulcan, but to the proprietors of the Caual Tron 
Works, who, in vending their Gorgon engine, have claimed for it 
properties whieh it does not possess. Is the saving iu the boiler? 
Has it, from its scientific proportions and construction, greater етароє 
rating powers than those of other manufacturers? То this I answer, 
no, so far as my experience and praetice will aliow me to discover. I 
do not say they are copied therefrom, but they have the same arrange- 
ment of flue as those made by Maudslay some years previously or 
the Dee, Messenger, Phoenix, Salamander, &c., and I should say were 
capable of cvaporating at atmospheric pressure about 15 cubic feet 
of water with a cwt. of good coal, that is, about St lb. of water with 
a pound of coal. The grate surface is small, being 105°) squire feet, 
a little more than half a foot per horse, say 0:52, and I make the total 
surface (not taking the bottoms of flues) to be about 9355 square feet, 
or 10°6 per horse. 

Your professional readers will see nothing very new in all this; 
and if the facts are disputed, I am prepared to send yon authenticated 
drawings, not only of the boilers of the Gorgon, but those of the Dee 
and Messenger, that they and you may draw their own inferences. 
The clothing only remains. Т do not know of any experimental kuow- 
ledge on this head on which we can rely, to show the ratio of saving 
by its adoption, but hope at a future time to lay such before you. 

The Messrs. Seaward, іп the aforesaid “olla podrida," say “Тһе 
great saving we are enabled to make inthe consumption of fuel we 
accomplish in part by оов New море of clothing or jacketing the 
boilers, cylinders, &c." “Our new mode”! What is it, and in what 
does it differ from that whieh has been adopted by other engineers for 
years before the Seawardian era? Surely all credit on this head is dne 
to * Watt," who was, of all others, the most forward in reeommendirg 
this plan. True, he used sawdust, and found it to answer excellently 
as а non-conductor. Iam old enongh to remember that, so far back 
as 1517, felting the boiler was adopted. Some of your readers 
probably recollect seeing in the autumn of that year a small vessel 
called the “Caledonia,” which was purehased by the presen? Mr. 
Watt, and in which he placed a pair of I4 horse eugiues, and sub- 
sequently ascended the Rhine as far ar Coblenz, to show the natives 
what steam could do. The boiler of this vessel was felted, ave, and 
earried ont to a-great extent. The front of it was covered with 
block din. 1 cannot tell the amount of saving іп coal, but the comfort 
of the officers and crew was materially increased. It is unnecessary 
to follow this subject further, to show the antiquity of the practice of 
“clothing.” Т therefore humbly submit that the words "our new 
mode” should be expunged from this advertisement, or that the 
Messrs. Seaward explain unto us on what grounds they put it forth. 

Icapnot omit to notice that which follows the foregoing quotation. 
Speaking of the reduced consumption, they say we are enabled “more 
partienlarly to accomplish this by а most valuable improvement, for 
which we have letters patent,” that is, “causing the spent steam from 
the cylinder, before it enters the condenser, to pass through and give 
out its heat to the feed water.” This I conceive to be as scientific an 
improvement as could well be devised, and give the Messrs. Seaward 
great credit for the same. . è "m 

But taking all the claimed novelties and improvements detailed in 
the five publications, together with those in the pamphlet, 1 cannot 
see any reason to conclude that they would produee so low a eon- 
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sumption as under six pounds. 
ward, to prove this upon scientific and practical data; and until they 
do so, 1 must conclude, with Vulcan, that they have heen carried away 
by enthusiasm. 


The following data and dimensions on which the Gorgon was con- 


structed, may be relied on:— 


DIMENSIONS. ft. in. 
Length between perpendiculars  . 178 0 
Keel for tonnage . : 5 . . 12 8 
Moulded breadth . : : : š . 36 4 
Extreme ditto 5 5 6 5 5 . 97 6 
Depth in hold 5 8 о ә 2 0 98 0 

Tonnage . : А 6 2 DIOS; 
рата. 

Weight of masts and rigging s d BB RES 
Anchors aud chain : 2 o 5 2 50 6 
1000 таеп қ о o 5 5 6 . 198 “ 
Engines and water : 6 5 5 2 AD © 
Coals . 6 2 5 б 5 E . 800 « 
Hull o Я 5 Р . e " 2269005 
Provisions and stores . А А o е fie 06 
Total . A 3 G а 5 : . 1486 


Displacement at load line . — . — . 1412 tops. 
Load line 12 tons to an inch immersion. 

I give you this, that I may put a few questions to Mr. Pole. He 
says “the speed of the Gorgon's engines, with 400 tons of coal, is 19 
strokes per minute; with 200 tons, 21strokes per minute." One or 
the other appears incorrect; thus 420— 200—220 tons difference. 
The Gorgon at her load line is 12 tons per inch; we have 220—181 
inches decreased draught, with the 200 tons on board. It would be 
more than this, for at 18 inches below her load line, she is probably 
not more than 10$ or 11 tous per inch. But say 18 inches; does Mr. 
Pole assert that the paddle wheel (26 feet 10 inches working diameter 
by 7 feet 2 inches long,) relieved of 18 inches dip, would only make 
a difference of zwo strokes in the engines? Again, with reference to 
the Styx, he says “she had 260 tons of coal on board, and went 21 
strokes.” Where did she get them? I allude to experiment, 6th 
May, 1811 (see, as referred by you, p. 210, vol. iv.), on which occasion 
she staried from the Canal Iron Works; and I believe the Government 
are not in the habit of sending coals to their ships awav from the 
dockyards, especially so large a quantity as 260 tons. With regard 
to the speed of the engines, you, Nir, setttle that —it was 17 strokes; 
so we must have these questions answered before we fimally convict 
Vulean of falsehood. 

By the bye, allow me to lecture yourself for two very important 
errors in the paragraph p. 210, vol. iv. First, you say the Styx's en- 
gines are 560 horse power, cylinder 62 inches, 5 feet 3 inches stroke. 
According to Mr. Watt, this gives 140 horses each engine, or 280 only 
for beth. Secondly, you say the Styx is fitted with Mr. Seaward's 
patent engines. This controversy has already shown there is nothing 
of the sort. There are other points which I would wish to go into, 
especially relating to the evaporative power of the boilers, and their 
incapability of producing steam equal to the supply of cylinders of 
66-inch diameter, 5 feet 6 inches stroke, and 20 strokes per minute, 
at a consumption of “under six pounds” : but fear I have already 
transgressed too much on your space; I therefore reserve this for a 
future communication. 

I refer to the statement of Vulcan that one-third of the power is 
absorbed by the friction of the piston rod, merely to say that I do not 
understand it. Verily it appears in its present shape to be nonsense, 
and is either а misprint, or error in expression. Let Vulcan explain; 
and perhaps in the mean time Mr. Pole will give us Ais version of the 
subject. 

1 have heard, and І have read, not only in the Journal, but ina 
talented Glasgow contemporary, “dark and mysterious hints" of 
collusion between public officers and private establishments. How far 
this is correct I am not prepared to say, but hope, for the honour of 
the profession, that it is not true. However, it behoves the principals 
of all our large establishments to come forward, and remove this 
aspersion проп their honour. “Competition” is a glorious thing for 
the advancement of both theoretical and practical science; let us have 
it to repletion, but Zef that competition be fair and honest. Possessing, 
lam proud to say, a somewhat extensive acquaintance among tlie 
members of the profession, І ат sure there îs vo! оле but would em- 
phatically agree with me in this sentiment; but I am sure they will 
equally “grieve ” with me at the following :—The JMeehanic's Mag., 
(No. 974), has a continuation of the olla podrida species of advertise- 
ment. Itstates “the Admiralty have given instructions to build a 
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large frigate, the Penelope, of 650 horse-power—that it is the propo- 
sition of Mr. John Edve, and that the commission for building the en- 
gines has been given to the inventors of the Gorgon plan, the Messrs. 
Seaward and Co.” 

Those who know Mr. Edye are well aware that his talents and ac- 
complishments are great and various, and that the natural modesty of 
his disposition, added to the dignity of his official situation, would 
not allow him willingly to have his name thus brought forward for 
others’ uses. Bat has the executive of the Admiralty acted with 
their usual fairness in this case? They have given unto the Messrs. 
Seaward this large order to the amount of perhaps £25,000, without 
consulting any other establishment—is this fair or honest? Is it a 
proper compliment to the profession generally, when it is known that 
others have improved upou what is termed the Gorgon engine even 
to а moiety, as it regards space. To what are we to ascribe this par- 
Пау ? is a question I decline to answer. 

I am, Sir, 
Your's very truly, 


London, 12th April, 1842. PERSEUS. 


Sin—I should not again have troubled your readers with any further 
remarks on “Direct and Beam Action Engines,” had not an article 
appeared in your April number under the signature of Wm. Pole, in 
which an investigation of the relative amounts of friction in the two 
descriptions of engines is imperiously and confidently demanded. 

Гат glad of the opportunity thus afforded me of correcting an am- 
biguity in one of the sentences upon that subject, which unfortunately 
escaped my notice until it appeared in print in your January number, 
It might, indeed, seem that І had wished to convey the impression 
that the friction on the parallel motion of the Gorgon engine equalled 
one-third of the power exerted—but far was it from my intention to 
express so palpable an absurdity: when comparing the amount of 
friction upon the parallel motion in the beam and direct engine, I 
might well call it relatively enormous in the latter case, “upon those 
parts the strain on which, caused by the short comecting rod, is so 
great as to equal one-third of the power of the engine passing through 
them to compel the piston rod to move in a vertical line”; the un- 
certainty as to my meaning arising from the accidental omission of 
the words “the s/rain on which,’ L much regret, as it has caused me 
thus in explanation to trespass ou. your valuable space, and gave your 
correspondent an opportunity which, in his desperation, he seized 
upon with avidity, of proclaiming a transient triumph. 

That the lateral strain does amount to one-third of the power 
exerted is simply shown: . 

Let a be the angle which the connecting rod makes with the ver- 
tical, and let P represent the effective force on the piston; then, 

P secant а = strain along the connecting rod, І 

P taugent а = the horizontal thrust; and when the connecting rod 
is three times the length of the crank, the greatest value of а = 
19° 28’, in which case the lateral thrust equals P 3534; this pressure 
has to be sustained by the parallel motion or guides whichever may 
be adopted, and in practice causes great wear and tear on those parts, 
nor has any combination been found effectually to resist the strain for 
a length of time. Ж: Р 

Having already far exceeded the limits between which I had hoped 
to have confined my remarks, 1 shall defer, for the present, making 
any allusion to the subtleties and the assumed knowledge of facts 
with which Wm. Pole nas filled his communication, but shall not fail 
to do so on an early occasion, unless, indeed, some of your readers, 
with a readier pen and more time at their disposal than Í have, should 
be roused by indignation to expose the fallacies with which that paper 
abounds. 

Sir, I am, 
Yours, obediently, 


London, 19th A pril. 
VULCAN. 


Intan ManBLES.—À beautiful mode of ornamentiag marhles has recently 
been brought into use in Paris. It consists in etchiag, by acids, deeply into 
the marble, various desigas upon a properly prepared bituminous ground. 
When the corrosion has gone sufficiently deep, the cavities are filled up with 
hard coloured wax, prepared so as to take a polish equal ta that of the marble 
when cleaned off. Drawings thus made on black marble, and filled in with 
scarlet wax, after the manner of Etruscan, and certain Egyptian designs, are 
said ta have а very noble effect, and are applied to tables, panelling, staves, 
&c.— Repertory of Patent Inventions. 
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ON FRESCO PAINTING. 
BY JOSEPH SEVERN, OF ROME. 


(Read before the Royal Institute of British Architects, on Monday, 
March 14, 1842.* 


I convess myself almost an enthusiast on the subject of fresco painting, 
having had the singular happiness to pass half my life in Italy in the midst 
of the finest fresco works, and having enjoyed the friendship of all those 
modern German artists who have revived and perfected this manly and use- 
ful style of art, and created a classical city in Germany. 1 ani therefore san- 
guine as to the great probability of success attending the proposed intro- 
duction of this architectural style of painting, although new and strange to 
the English artist, as well as the people; believing that, if successful, it will 
he the means of introducing and establishing in England the grand style of 
historical art hitherto unknown here. lf this beautiful style of painting he 
successfully introduced here, it will be more indebted to the helping hand of 
British architects than of British painters, for it can only be understood and 
felt by those who have seen with their own eyes the magic of its power in 
its great Italian examples. Now architects, more than painters, have visited 
the places where those wonders of fresco art still live triumphant, after the 
lapse of three and four centuries, defying the ravages of time, and almost of 
man (the greater destroyer of the two); aud in studying the principles of 
architecture in those classic regions, the English architects have involuntarily 
taken fresco paintiug as a branch of their own noble pursuit. 

I began by calling Fresco “ Architectural Painting," because it is on this 
ground that its advantages are most evident, and it is on this ground we 
have to consider it—indeed, strictly speaking, fresco is purely architectural. 
I will not enter into any details abont the material, which has been so much 
discussed, and is now so well known; but I will endeavour to explain and 


contrast the theory of the fresco art in its principles and object, as compared ' 


with oil-painting—the great difference betwixt the one and the other—and 
ihe different ways of acquiring the former. 

Oil painting is more applicable to the other purposes of art, particularly 
moveable art. Its excellence is seen in cabinet pictures of domestic scenes, 
portraits, and the like. 1t has force and delicacy in history and landscape, 
and its finest specimens have deservedly won the admiration of all times ; 
but it is in reference to architecture that we are now to judge it, and I say 
that fresco painting alone is adapted to this purpose. The shining surface is 
an insuperahle objection to oil, as it requires particular and concealed lights 
io get the general effect, or rather the whole effect of the picture from every 
part uf the room. Now this, as regards large works, such as national history 
demands, is impossible, since no construction of building, not intended as a 
picture gallery, can possibly admit of it. And even in pictnre galleries, how 
difficult, how rare it is (although they may be actually built for the purpose) 
to see the pictures well and entire. I need only mention the National Gal- 
lery, where the finest work of ltalian art in England, the Sebastiano del 
Piombo, cannot be seen entire from any part of the room at any hour of the 
day; and I am sure I need not point ont how necessary it is to the true 
effect and understanding of a large historical work that it should be seen 
entire at the first glance; and how completely the dodging abont to find a 
spot whence the picture can he well seen, frustrates the aim of the painter. 
This does not apply to small pictures, which can be well seen anywhere; 1 
am speaking only of large works, such as national works are and must always 
he. At Venice, three of Titian's most celebrated works are comparatively 
invisible, for these reasons. My remark applies generally to oil pictures in 
churches; so much so that in Italy they are heginning to remove the principal 
works to publie galleries, constructed for the sole purpose of exhibiting pic- 
tures; thus, as you will at once perceive, destroying the local object of the 
paintings, either as to their moral or religions purpose, and even the archi- 
tectural decorations for which those paintings were formed, This is the case 
with the “ Transfiguration,” which no doubt would interest ns more in the 
actual place for which it was painted, if it could be seen there; and the same 
may he said of most of the celebrated altar-pieces. Тһе oil-painted staircase 
of the British Museum you have all seen, or rather nobody has seen, as it 
never could have been scen, owing to its dazzling glare, even by the painter 
himself when he did it:—but you know enough of these examples for my 
purpose, which is, to show the immediate connexion of arcbitecture and 
fresco painting. 


* This paper we intended to have published in the last month's Journal, 
but through want of room we were obliged to postpone it to the present 
month ; it has in the mean time appeared in (һе Atheneum.” 
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As regards light, fresco is seen entire in any situation and by any light ; 
even candle-light, which, 1 think, perhaps shows it best. I remember seeing 
the Carracci frescos, at Rome, during a ball, when I was struck by their 
increased beauty and power, owing to the warm light; cyen a dim or di- 
minished light does not destroy their сесі, for fresco pictures are always 
well seen, with any kind of window, or even withont any positive light, Tt 
must have been for this reason that Raffaello adopted fresco in the Vaticau, 
after he had made experiments in oil ; for the rooms are so ill lighted that 
oil pictures could never have been scen at all, and it is surprising to find such 
fine works in such a place. Three sides of the rooms are illuminated merely 
by the reflected light from the great wall of the Sistine Chapel, yet this 
beautiful and luminous materal of fresco is so brilliant in itself that the pic- 
tures are well seen, Nine of them were painted without a ray of real light, 
and have always been scen in the same way. 1 think this a very important 
consideration, for, as we have but a diminished light at any time, it is most 
necessary to adopt a manner of painting suited to it, which can be seen at 
all times. Such is the power of fresco, and such, as regards light, makes it 
preferable to oil for all our purposes. 

The fact of Venetian painting, as regards the decorations of architecture, 
being in oil, I consider to have arisen entirely from the singular locality of 
that beantiful city. lt was soon discovered (as Vasari mentions in the Life 
of Giorgione), that fresco was but a perishable thing exposed to the sirocco 
and the sea air, for thc frescos of Giorgione in a few years were destroyed. 
This, 1 have no doubt, led to the adoption of oil-painting there for architec- 
tural decoration, as it was found to be more durable. But this argument 
applies only to Venice, for the other great Italian cities are adorned with 
fresco; nor can it be urged in favour of oil being employed here, as the 
localities of London and Venice are wholly different. There are frescos by 
Titian at Padua well preserved; yet at so short a distance as Venice you find 
nothing of the kind, save the skeletons of Giorgione’s works on the fronts of 
houses. This may be a reason for not employing fresco in the open air in 
England, for, as it does not stand well in Italy, it may be presumed that here 
it will not stand at all. 

But the great objection to the employment of fresco in this country is on 
the ground of colour and effect, for it is generally confounded with scene- 
painting; that the Cartoons of Raffaello are the same as his frescos; and 
that the colour and effect of one and the other would never do for English 
eyes. Now this mistake is extraordinary and unpardonable, for, as fresco is 
done on the wet plaster, imbibing and incorporating transparent colours, as 
well as opaque, (something similar to water-colour paiuting when body 
colour is used on the lights,) producing a richness of tone, surface, and touch, 
always equal, and sometimes superior, to oil-colours ; so it bears little or no 
comparison or relation to distemper-painting, which is done оп a dry ground, 
and does not admit of any richness of colour. This will be clearly under- 
stood by those who have had the good fortune to see Raifaello's and Guido’s 
frescos at Rome, which, for colour, are exquisitely beautiful, and even power- 
ful in all the fascinations of this part of the art, presenting to us still greater 
varieties than oil painting can pretend to; excelling in all the delicate effects 
of atmosphere, from the gorgeous daylight, the air of which you seem to 
hreathe in a fresco picture, down to the silvery flitting charm of twilight. In 
these particulars it reminds us of English water-colour effects. Then I should 
mention the magnificence of fresco landscape, and of landscape backgrounds, 
particularly by Domenichino, in which not only the characters, but the move- 
ments of trees are always rendered in a way which 1 have rarely secn in oil 
colours. And when we consider the easc with which the effects of atmosphere 
are produced in fresco, and the ditficulty and immense labour of producing 
the like in oil—when 1 tell you of the advantages even of thc dark grey wet 
ground in fresco, drying ont light, and producing so many heauties of aérial 
perspective in that actnal drying, so much varicty and transparency of colonr, 
so much lightness and vivacity, so much of what the Italians call “light 
within"—the superiority of fresco cannot be donbted оп the ground of 
colouriog, as applied to architecture. Who does not remember the splendid 
colouring of Gnido’s * Aurora," at Rome?—colour so inimitable that, of 
hundreds of copies in oils, 1 have never seen one that gave an idea of the 
original. What of Titian’s or Paul Veronese’s is there to equal Raffacllo’s 
fresco of the Bolsena miracle, in truth of colours ?—or the lleliodorus, was 
it ever surpassed ? 

If 1 have to speak of chiar-oscuro and its wonders, I should refer you to 
the frescos of Guerciuo, particularly at Piacenza, where arc his finest speci- 
mens. The portions of his oil paintings which are black and monotonous, 
(the effect of time on his dark grounds,) in his frescos are transparent aud 
lucid in the highest degree, with a power of shade which I consider superior 
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to Rembrandt, inasmuch as it gives an extended light instead of a spot, while 
the masses of shade form the effects of the pictures. It must be considered 
that time has not changed the frescos, and that it is only in them we can 
understand Guercino as the Magician of Painting, which he is called by his 
contemporaries. Till I saw these Piacenza Frescas, | used to consider him asa 
* vile shade-hunter.” Another great painter in chiar-oscuro, never understood 
in oils from his blackness, is Spagnuoletto, whose works in the church of St. 
Martino at Naples are amongst the most. striking things in art. The same 
may he said of Raffaello's strong effects. In his oil pictures we see midnight 
shadows in noon-day, as in the “ Transfiguration ;" but in his frescos it is all 
truth and beauty, with power. The “ Peter delivered from Prison,” and the 
* Flight of Heliodorus," have the charms of Corregio and Rembrandt. Then 
I must remind you of the grandeur of colour and effect in Michael Angelo’s 
frescos on the ceiling of the Sistine Chapel. What oil could ever have 
approached such things? When he said “that od painting was only fit for 
women and childreo,” he meant on account of the labour and difficulties of 
the material, compared with fresco. We are assured he performed this 
gigantic labour in tweuty months, without the usual assistance of colour- 
grinders or plasterers, but alone with his own hand. There are on this 
ceiling fourteen figures, of at least forty feet in stature, and nearly five 
hundred figures, the least of which are double the size of life. While we 
regard this as the most extraordinary example of individual human power, 
we must consider that it was only in the simplicity and ease of the fresco 
material that Michael Angelo could have accomplished such a stupendous 
work. The preparation of oil colours, varnishes, &c. would alone have occu- 
pied the twenty months. 

АП these works I have cited to prove that the powers of fresco in colour 
and effect are wholly architectural, and when I remind you of their gigantic 
proportions, forming and assisting the grandcur of the architecture, I am 
sure the superiority of fresco must be apparent, as applied to buildings. Oil 
painting, applied in the same way, even with the advantage of good air and 
light, is always subject io change їо а sickly yellow, like a person sinking 
into bad health, and losing all his natural colour: but fresco never loses its 
health and freshness ; and if it is to decay at last, like all mortal things, it 
goes down with its owa proper tints—it has a vigorous old age. Another 
thing I ought to mention is, that so many great artists who have now immortal 
names, condescended to inferior styles in the Vatican decorations: thus 
Giovanni da Udine painted the fruit and the flowers, animals, musical instru- 
ments, and so on, in a wonderful way; Polidoro did the heautiful chiar- 
oscuros; and Lucca della Robia executed the coloured tiles for the floors. 
All those great artists raised the things they undertook under Raffaello, 
whilst he himself seemed to raise the art when he worked in fresco; for if 
we consider oil painting up із the period of the Vatican frescos, that art 
seemed in its infancy. The space, the architecture inspired Raffello ;—in 
what but fresco could his beautiful mind have expanded ?—in what else 
could he have given us such a range of art, from the most sublime history 
down to ornaments of fruit, flowers, animals, and even pavements ? Has he 
not given us a world of art in the Vatican ? Have not those grand frescos 
given laws to the агі? What is there like the “ School of Athens,” or the 
“ Heliodorus,” the “Parnassus,” or the “ Burning of Rome "? Such dra- 
matic art had never been seen before, such compositions of figures and 
backgrounds, such colour and effect. And when it is considered that even 
ihe minor details on the ceilings and walls all belong to one grand epic 
invention on the subject of church empire, I think it must he seen that 
nothing we have in oil colours has so expanded the limits of painting, and 
made it the worthy sister of poetry. Can there be a doubt we owe all this 
to fresco ? 

1 will now consider the great advantage of painting being united to 
architecture in this country through the medium of fresco ; and 1 trust to 
show also why oil painting could never do the same, and that we can now only 
have the long-looked-for era of historical art—art, patronized not only by 
the State, but by the people at large. 

lt is impossible to look on the historical fresco painting of Italy, recording, 
as it does so powerfully, the valour and genius of the Italians, without thiok- 
ing on England ; and reflecting that, with a history more heroic, and with 
genius more useful, we have nothing of the kind in painting—no public works 
to remind us of our illustrious ancestors. The Italians adprned their public 
buildings in fresco, not only with the great events recorded in their national 
history, but every man recalled and recorded the illustrious deeds of his an- 
cestors, whether public or private, which could confer honour on his name 
and family. This noble emulation continued from generation to generation ; 
and we see, in the monuments which remain, worthy memorials of the 
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triumphs of mind in civil arts as well as the triumphs of war. These now, 
in the fallen state of Italy, are all that remain to her of past glory, and it is 
this which interests the traveller at every step. Who does not remember the 
Colonna Palace at Rome ?—the family now a name and nothing more, vet 
its former deeds are written there ; the principal nf which was the great 
battle of Lepanto. Hundreds of similar examples might he cited; and the 
influence af this system of beautiful decoration has extended even down to 
the cottage, however humble, where you always find some little elegancies to 
remind you that you are in Italy. It is but reasonable to hope, that when 
fresco painting shall have beeu introduced here, under the patronage of the 
State, it will extend itself in a like manner to the adornment of the houses 
of the nohility; not only in tracing there the great actions of their ancestors, 
which may bear comparison with those of any age or country, but in record- 
ing the great events of our own times, events which are moving aud modi- 
fying the world. These are the true decorations of buildings, these are 
things to be proud of, and these we shall accomplish by the introduction of 
fresco painting. The oil portraits of our ancestors are all that remain to us, 
but fresco will pourtray their actions. When we reflect on the illustrious 
names, and the illustrious deeds connected with them, there seems no bounds 
to the field of fresco-painting. 

This never could have been accomplished, or even projected, through the 
medium of oil painting, which, independent of the great cost, required such 
architectural sacrifices to exhibit it. On the other hand, distemper was too 
perishable and mean. Fresco will remedy all these evils, for its durability is 
great, and its expense but small. Then the facility with which it may be 
cleaned, and the ease with which it may be seen, even at night, are advan- 
tages which, I think, must insure its success. The grand Italian hall, decorated 
with fresco, is unknown here, save in the impossible attempts to imitate it 
in oil. For myself, I cannot but think that the want of fresco here, when 
we consider all the advantages uf durability, light, cleanliness, and cheapness, 
must have been the cause why historic art has not risen and kept pace with 
those magnificent things for which England is celebrated all over the world. 
The English are a highly imaginative people, in their literature particularly ; 
writers aud readers go hand in hand, indulging for ever in the pleasures of 
the imagination; this extends to every thing, save painting. This limitation 
must arise from the want of power in the medium, and the consequeat want 
of encouragement ; for oil-painting has been too costly for its historical pur- 
poses, and, from its rareness, could never rise to snflicieut rank to make it 
worth the while of State or people to assist the education of her artists in 
that most difficult branch of the art. 

The ease and facility of fresco will obviate all this ; the education of the 
painters must and will he improved hy it. The necessity for grand compo- 
sition and manly design, even on a simple cartoon, will, I fully expect, not 
only improve and raise the English painter till his natural capabilities are 
fully developed, hut will fascinate him on to new and imaginative regions of 
art. This healthy power in his hands, what will he not do? what are the 
limits to a style of art, which has alt the beauty, clearness, and lightness of 
water-colour, with the richness of oil, great dimensions and architectural 
powers? Were it alone for the advantages of design, it would he worth our 
while, as a school, to introduce it, that we might outface all the railings of 
the learned and the ignorant, as regards the English school having uo fixed 
principles of design. Indeed, in fresco we shall be able to answer every 
objection. Who knows hut, in the midst of our fresco labours, the public 
may take us up on this ground of design, and see us through our difficult 
task of establishing historical art. The active capabilities of the Englishman 
are universally known; and it is enough that he has the warm support of his 
countrymen to accomplish anything, however great or difficult. Now, in 
historical painting he has never yet had this advantage, for the English pub- 
lic has heen ever cold and discouraging on almost all occasions of English 
painters having the misfortune to produce historical works. I am obliged 
to say misfortune, hecause I understaud large historical pictures are never 
bought, and never looked at hut with feelings of pity. This will he at an 
end in fresco, for the patronage of the State (we have scen it in all ages, and 
even now in the various continental states which excel in high art,) is the 
only means by which a school of history-painting can һе formed. The ad- 
mirable way the State now proposes to do it through the medium of fresco, 
is the first real chance the English painter has had in his own country, whate 
ever his success may have been elsewhere. 

] may take notice here of the great encouragement always given by the 
English government to sculpture, to the totat discouragement and disparage- 
ment of painting, which is singular, as jn other countries painting has pre- 
dominated in national art, for it has greater meaas in its closer imitation of 
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nature to represent all national acts of war or peace. It has the power of | even dreamed of such things as modern art produces. The tame creations 


representing men as they are, with their own proper actions and dresses ; it 
has the power of representing everything about them, the air they breathe, 
and the element in which they distinguish themselves, be it on the earth, or 
in the water, or the air, pr even in the fire; for Englisho:eu, in that wild, 
romantic spirit, which distinguishes them from other people, revel and live 
in all these elements, aud, І shauld say, require the universal power of paint- 
ing to record their actioas, rather than the limited range of sculpture, which 
always rejects the actual dress, and has no power over the aforesaid elements. 
The only thing we have in this way, is the little Naval Gallery at Greenwich 
Hospital; and it is impossible not to be struck with the admirable use and 
power of this accidental collection, for I believe not any one of those inte- 
resting battle pictures was done for the purpose. The old sailors show you 
round, and describe the subjects in which they themselves were engaged, and 
at the time you, yourself, become a sailor, for | confess I never knew so much 
before of our great naval victories as I learned in my visits to this humble 
gallery. Now what in sculpture will compare with this ? what is there that 
сап so come home to us? Will Nelson, at the top of that expensive column, 
compare with it? certainly not: and yet that meritorious gallery of naval 
pictures, did not cost so much as the hase alone of that proud column. This 
Greenwich Gallery I take as a golden augury of the success of the proposed 
national history painting in fresco; for this Sailor Gallery is quite enough to 
show what fine things Englishmen will do in national painting, when they 
are workiug under the patronage of the State and the people, neither of 
which had they iu the pictures 1 аїцде to. I do not mean in these remarks 
to бой fault with English sculpture, or grumble at its success; 1 would not 
say that it had been encouraged too much, but rather that painting has not 
been encouraged enough ; that other nations make painting and sculpture go 
hand in hand in the commemoration of national greatness. lu France, paint- 
ing has predominated, in Germany the same, and in Italy always. Here we 
have had nothing but sculpture, which is singular. as the English are con- 
sidered to excel more in painting. It may be that the want of fresco has 
been the canse. 

The revival of our Gothic architecture in the new llouses of Parliament 
must be looked npon as a singularly fortunate circumstance, as regards the 
formation of a style of fresco painting which shall be our own, both as to 
subject and the manner of treating it. I mean that this noble style of archi- 
tecture, replete with lieanty and grandenr as it is, and more applicable to all 
our uses than any other, is entirely our own, as it grew up amongst us in the 
early times, was carried to perfection by us, and, singularly enough, we have 
still the finest specimens in the world, lt belongs to us as Englishmen, and 
associates with the grandest periods of our history ; and we are fortunate in 
having a British architect, whose genius has caught up the spirit and power, 
and revived it, as though he had lived in the “olden time." Now this ele- 
vated English style, rising into splendour again in the new Parliament Houses, 
will be the fortunate occasion (and perhaps no occasion could have been so 
fortunate) of onr calling up astyle of historical painting in unison with it, 
that shall be our own, as is the architecture—that shall be bold, manly, and 
English in all its characteristics, and have beauty and power like the building. 
Nor do I see such great difficulties in the English school attaining this excel- 
lence, as many suppose ; for it must be considered, that the British pnblic 
and the Dritish artists will go band in hand, mntually assisting each other, 
both inspired by the English style of architecture, and nerved to revive all 
the other English arts so closely connected with our national feelings. We 
shall have fresco painting, wood carving, and stained glass; and we havea 
wonderful collection of British illuminated MSS , which will form a fine field 
wherein to hnnt for national art, all of which we take up again from the 
early times of England, when Westminster liall was bnilt, than which 
nothing grander, more majestic, or so well suited to fresco painting, exists 
from one end of Italy to the other. Our former experiments have mastly 
heen in the classic, either Greek or Roman, but always foreign to ns, and we 
never entered deeply into them. We are not a classic people; our tendency 
nationally is to the romantic histories and customs of the middle ages. We 
are essentially English in this, onr literature tends to it, and is first-rate 
withal; our finest architecture the same, and still first-rate: then why, if we 
are now to form a style of national painting, should it not be the same, and 
with the same bright hopes? Who can visit that magnificent hall of West- 
minster without thinking on the illustrious deeds of Englishmen? and who 
that forms these pictures in his mind forms them classically 2-І mean with 
the semblances of Apollos, Adonises, and the like, after the fashion of our 
neighbours the French. No, in this place we only think of Men—of a hardy 
race of warriors, legislators, pbilosopliers, all working-day men, who never 


of French academies, or the fashionable ones formed from English theatres, 
are things to shut our eyes at, that we may open them to behold a race of 
men who sturdily gave England the groundwork of her greatness, hefore 
academies or theatricals were thought of. Fashion may possibly lend a grace 
to many things, but certainly never to historical painting. 

The greatest charm of histurical painting is, to transport us to the time 
and place it attempts to represent ; our architecture does this, and our paint- 
ing must do it, or the English people will never be satisfied. In other coun- 
tries art was made great in this way, for Raffaello, although called classical, 
is essentially Christian, and associates in his frescos with the period of our 
architecture. Roman soldiers he puts in the Gothic armonr of the Swiss 
guards, and the same fecling of his time is apparent throughout his works; 
even his Madonnas are Gothic; yet he took everythiug he could find to his 
purpose in the antique, though he never ceased to produce what we may 
really call Christian art, which was his own feeling. lere is an example for 
us. But perhaps a better one may be found in our own times in Germany, 
where, in the revival of the fresco art, the artists have boldly dared to create 
a style independent of the antique; and, in treating subjects of the middle 
ages, have produced a style of design, not so classically correct as the Italian, 
but so adapted to the subjects of those times, so manly and vigorous, with 
their Gothic heroes so completely called up, that | doubt whether anything 
more originalin art has ever been done. Now it is in this, aud not in the 
mere fresco material, that we should do well to study them. We could 
borrow some of their magnificent cartoons, which, though done in simple 
charcoal, are wonderful productions of art, and would astonish us here; for 
the means are almost nothing, yet the result everything. A studied German 
cartoon is replete with invention, composition, design, and character, and all 
this in charcoal alone. It is impossible to imagine the result of such excel- 
lent preparations for a picture, or the pleasure to the painter of adding colonr 
and effect—and such colour and snch effect as an Englishman сал add to 
such preparations. Perhaps I should explain here, that the paper used for 
this purpose is prepared by a simple wash of very thin glue, which glne, when 
the charcoal drawing is done, undergoes a steaming from a two or three 
spouted tea-kettle, with a spirit lamp to keep the water boiling; this easily 
incorporates the charcoalin the melted glue, and the result is, a solid surface, 
like a picture. I remember two immense cartoons, which Cornelius executed 
at Rome in this way, and when done, he cut them into convenient sizes to 
roll and carry to Germany for the fresco painting. No doubt, the sight of 
some of these would greatly assist and gratify us; and these we could easily 
have, for the German artists are as liheral as they are accomplished. As for 
the fresco material, it is so easy, so simple, and so sure, that I cannot but 
think we should learn it better by ourselves, rather than pick up the vices of 
others ; for although it may be feared that the first specimens of fresco may 
appear crude and inharmonions to the English eye, accustomed to the bland, 
glazing method of oil painting, yet it must be considered, that we are an 
acknowledged school of colourists, and in so high a degree that it might be 
cited as the only genuine remnant of fine art in the world in these deploring 
times; and this alone ought to give singular advantages to English fresco 
painting. lere may also be considered the height to which the English 
purification of colours is carried, in their chemical nature as well as their 
principles in art. This alone, I anticipate, will revive some of the splendours 
of Italian fresco colouring, in which the Germans have not yet succeeded, 
and no doubt for this reason. These advantages, joined to well-studied 
English cartoons, and subjects from our noble history, seem to me а Paradise 
of Art—a thing to enchant the whole race of English artists, whether in 
regard to animals, figures, landscapes, flowers, sea-pieces, or even ornamental 
painting. The facility with which they will exercise their new art, compared 
with the labour of oil painting, I am sure must win them to think more 
kindly of fresco when they understand it. 

In one point I am confident that they will be brilliantly successful, I mean 
in the varied effects of aerial perspective; for as this is a part so laborious 
and difficult in oil, and in which the continental aitists never succeed, except 
when they paint fresco; so I am certain the English artists in this point will 
surpass themselves, for in the process of the fresco drying, in the change 
from the wet plaster to the dry, so many heautiful effects come out, that 1 
look forward to the English carrying it further than they have carried water- 
colour painting, which is acknowledged to be most perfect, and is entirely of 
English origin. 4 

As regards the combining of fresco painting with architecture, so as to 
enable them to unite, and have the same object, no doubt there must he great 
uniformity and simplicity in the style of composition adopted in the pictures 
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for as the architecture is made up of uniformity, so must there be in the 
painting something which exists in common. It is for this reason we find 
such simplicity in the composition of Raffaello’s “ School of Athens,” and, 
indecd, in all his frescos. This may also account for the simplicity of early 
painting generally, which was invariably adapted to the purposes of archi- 
tecture. The artist, indecd, in forming a composition in fresco for architecture, 
must be guided by all the architectural forms around him; he is rednced to 
and foreed into the simple style of art, if he wishes to he effective. The finest 
altar-pieces have all something architectural in their composition which is 
necessary to harmonize with the columns and the arch which surround the 
picture. I mention this partienlarly, as Т fear it is a style little known and 
less practised by painters in this country ; yet, I dare say, well enough under- 
stood by architects, who, no doubt, remember the nature of the composition 
in the Italian fresco pictures to which 1 now allndc. This style may be the 
most difficult part of fresco for us to acquire, for certainly it is that wherein 
Englishmen are inferior to foreigners. In our compositions generally, jndging 
from our Exhibitions, there is little of breadth or simplicity, except in water- 
colonr drawings, which, singular enough, as I found to resemble fresco іп 
colour and effect, so I think they have some of its simplicity of composition, 
both in landscapes and figures. In oil, on the contrary, composition is lost 
in a multitude of parts—in fact, Art is studied rather than Nature. 

The Theatre has a greater influence on painting thau we are aware of 
which influence must be baneful in every way, for nothing can be more 
opposed to the purposes we are speaking of than a theatrical taste. In this 
sense, it is unfortunate to have a theatre so perfect as опт, for the inflneace 
extends to both the artists and the public. This taste, carried into fresco 
would be hideous, but І am sure architecture alone will correct it. A strong 
proof of the theatrical taste existiog here in painting, is, that the English 
prefer Retzch's designs from Faust, to those of Coruclius, or, indeed, any 
other German works. Now, the slightest glance of an cye practised in his- 
iorical works, would find that Retzch's designs are entirely made up in the 
theatrical taste, and it is on this account they have been preferred by the 
English, and published here in numerous editions, whilst in Germany they are 
thonght worthless. The grand designs of Cornelins, from the Faust, are not 
known here at all. So here is a difficulty we really have to get over. Therc 
will be much to unlearn on the part of the public, and much to forego on the 
part of the artists. 

In the introduction of historical painting in fresco, the diffienlty I hear 
everybody speaking of, is “ How are the artists to learn 2” Now it seems, in 
my opinion, the ditticulty is, haw are they to UNLEARN; for the going for- 
ward in historical fresco must be by going back—and back to the fine old 
and powerful styles, as we have done in architecture, and in getting sure 
possession, once more, of the strongholds of Art, which we have lost in the 
search after novelty. In the desire to be new, we have merely taken what 
other men have left. We must return back to the fine solid Art, as Reynolds 
did, and add to his labours correct and manly design. Nothing complete or 
individual (I hate the abused word original) can be attained, if the artist be 
not well and thoroughly acquainted with all that has been done in his art; 
if he has not secn with his own eyes—aye, and open, too—the whole range 
of that art which he professes, as Reynolds did; otherwise he blindly and 
ignorantly stumbles on some common-place, which has been dove better by 
a hundred others, and which he might have avoided had he allowed himself 
to know it. J say allowed himself, for the prejudices of painters are prover- 
bial, and are easy to be seen in an Exhibition, where so many aim ata 
chimney-corner kind of art, if I may so express it; for it is local and limited, 
and made np of servile imitation, without imagination; and painting withont 
imagination is not Art. Of course I allude solely to historical painting. This 
can never do in fresco painting, bnt will, in the artist's new life, hang like a 
millstone abont his neck. 

Raffaello, when he began his frescos in the Vatican, looked abont him, and 
embraced and made his own everything that conld help him; we see in his 
works figures and groups from the Roman antiquities, from Giotto and Mas- 
saccio, and he even sent young men to Athens to draw the marbles of Phidias, 
for his object was, to advance the art, rather than himself. 

These remarks apply to the introduction of fresco-painting in this country; 
for it is so different in all its objects, in all its means, that few can imagine it 
existing on that slender thread of life which painting now finds here. What 
are the combined powers of a modern exhibition to the purpose? what, but 
each artist trying the powers of others, instead of his own; diverging anonally 
from his own proper feeling in that rage for novelty and fashion which cha- 
racterizes the age? and what is the result of these annnal thousands of 
exhibition works, бий a posilive dram-drinking at the суе? Such must never 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[Mav, 


be the gronndwork of fresco, or its failure is certain; and snch, I am sure, it 
will not he, for every artist will he gratificd to have liis work remain in the 
place he painted it for, with the same light and the same object,—things he 
can never have, or even think of, iu an exhibition. 

‘The immoveability of fresco may, I think, be considered as an advantage. 
In Italy, certainly, where it exists as part of the building, it defied the French 
ropacity, for, by Napolcon's orders, every oil picture was removed to satisfy 
Parisian vanity. It was in vain that many Italian cities endeavoured to ran- 
som the immortal works of their countrymen: the French took the ransom, 
and then the pictures. But the frescos remain to uphold Italian greatness; 
they could not be removed without utter destruction, so that the greatest 
works of M. Angelo, of Raffaello, of Domenichino, Guercino, of Gnido, and 
the Caracci, stood, and still stand untouched, whilst the oil pictures which 
went to Paris were mostly injured by the French artists pretending to restore 
them. The “Transfiguration” of Raffaello alone will prove this fact: it has 
that glaring French colour, chrome, on many of the lights ; and, indeed, whew 
the present state of the picture is compared with old copies, particularly the 
mosaic in St. Peter's, it seems to have lost, in French hands, all harmony of 
colour, all union of light and shade. Now a fresco has no fear of picture 
cleaning, for the dirt may be easily removed with simple water. Very lately, 
the Vatican frescos were admirably cleaned with crumb of bread. 

As regards the dnrability of fresco in this climate, I should certainly he in 
its favonr; for | have observed that fresco is more destroyed by a dampness 
arising from the foundation of the building, and in the soil, than from any 
effect of the atmosphere. Indeed, 1 cannot think the serions decay of the 
frescos of M. Angelo, Raffaello, and others, at Rome, is satisfactorily accounted 
for at present. We are told the smoke of the candles, in the Sistine Chapel, 
has destroyed the “ Last Judgment,” and that the sack of Rome hy the Con- 
stable Bourbon, was the canse of the early destrnction of Raffaello's frescos 
in the Vatican, because the German troops made fires in the rooms. Now 
these assertions fall to the ground, when it is considered that recently the 
Paulioe Chapel (in which was performed the ceremony of watching the Host 
with some thousands of candles,) was cleaned, and M. Angelo’s frescos 
(before invisihle from soot) came out qnite as well as those in the Sistine 
Chapel, where the candles are comparatively bnt few. This is a proof that 
the smoke is not the canse of the decay. Ав regards Raffaello’s frescos, 1 
have a proof that fire itself does not destroy the fresco material; so that, in 
this dilemma, I venture to trace the canse of this singular dilapidation of the 
finest Roman frescos ѓо the dampness of the soil of Rome, which is beyond 
what I have observed in other places. As I passed sixteen summers there, I 
can judge of its pernicions effects, and have no donbt that it attacks the 
fonndations of the buildings, and mnst in this way cause the decay. Тһе 
Vatican is unhealthy on this account іп the summer, and one cannot sleep 
there with impunity. This dampness is fonnd not only in the plains, but the 
hills of Rome, though not equally; and even at St. Gregorio, on the Celian 
ПШ, the more recent frescos of Guido and Domenichino are decaying. In 
explaining aad accounting for this painful fact, I beg to remark, further, іп 
confirmation of my opinion, that the decay seems more particnlarly striking 
in the inner walls, where there is little or no ventilation, whilst the outer 
walls are comparatively well preserved, as are also the ceilings. This decay 
in fresco pictures seems confined to Rome, for at Sienna they are admirably 
preserved. The same at Florence, where, even in the open air, Andrea del 
Sarto’s frescos are in good preservation. Sienna and Florence are dry in 
their soils, and hence the fact. The modern frescos at Munich also stand 
well, although the climate is worse than onrs; but the soil is gravel, and so 
they are likely to be well preserved, even in the open air. The soil of Lon- 
don is well adapted to fresco, hoth as to its natnre, as well as the excellent 
drainage, for onr bnildings have the singular advantage of dry foundations. 
We have habitable rooms under ground always dry, a thing not to be found 
in any part of Italy, where even the ground floor, which answers to our 
parlonrs, is scarcely habitable. The floors under ground are always cellars, 
and have to he entered with great cantion, on account of the damp. No doubt 
the ancient Romans must have had a system of drainage similar to ours, to 
have made their city so different from the present, as regards health. 1 
believe most of the old specimens of our early frescos are in good preserva- 
tion, considering the way they have been treated—first with disdain, and 
then with whitewash. 

As applicable to England, I would also say, that the durability of fresco 
against fire is not one of its least advantages. This was proved at Floreace, 
where, after the church of the Carmine was burnt down, and they commenced 
clearing away the rnios, Massaccio's frescos were found to be entire, and they 
exist on the same walls to this day; whereas, at Venice, the) greatest works. 
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of Titian—his battles of the Republic, painted іш oil colours— were all 
destroyed in the hurning of the Senate House. 

1 have now enumerated many of the advantages which will result from the 
introduction of fresco painting iuto England. 1 have considered, and, 1 trust, 
to some extent proved, its claim, as the only style of painting adapted to опг 
architecture, from its light being suited to all times and places—its powers in 
colour and effect being equal to the powers of water colour and oil painting 
combined together—its durability, suited to the nature of our soil and climate, 
and even our customs, including the accidents of fire ; and in conelusion 1 
will observe, that ihe cheapness with which it may һе executed—certainly; 
I should say, one-half the price of oil painting—will confirm and ensure all 
these singular advantages. I have no doubt, therefore, we shall have English 
painting extend from one end of the kingdom to the other, as a universal 
language. In looking on the greatness of fresco, and its positive relation to 
architecture, 1 would say that fresco painting is the true sister of architecture, 
and oil painting only the sister-in-law. 


MR. VIGNOLES’ LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE* 


SECOND COURSE—LECTURE 1.—RAILWAYS. 


Mr. Vicxorgs commenced by saying, that, in pursuance of the order stated 
in his intreductory lecture, he would proceed to investigate the principles 
upon which railways should be laid out under varying circumstances. ln 
caleulating the power (of whatever description it may he) necessary to over- 
come the resistance of a load to he moved on any railway or road, it may be 
divided‘ into two parts—viz. that necessary to overcome gravity, and that 
required to meet friction. The former is, of course, common to, and equal 
on, all descriptions of roads deviating from the horizontal line, and is in pro- 
portion to the sine of the angle of inclination; the latter is regulated by the 
degree of perfection of the road, and of the vehicles moved upon it, and in- 
cludes the resistance of all obstacles to the rolling surface, or periphery of the 
wheel, in addition to the axle friction due to the load or weight placed upon 
the carriage. It has been assumed, from experiments and observation, that 
the average friction upon a railway is 9 lb. per ton, and that this continues 
the same at al} velocities ; but there is reason to believe that the latter part of 
the assumption must be much qualified. The gravity due to the inclination 
of the plane being added to, or subtracted from, the friction, as the plane 
rises or falls, the sum, or difference, will give the total amount of power 
necessary to overcome the resistance of the load. The power necessary to 
overcome the gravity being expressed by the proportion which the rise of 
the plane bears to the weight to he raised (say, for example, a ton), is found 
by dividing 2240, the number of pounds in a ton, by the denominator of the 
fraction which expresses the inclination of the plane; thus, on a plane rising 
one foot vertically in a horizontal distance of 1000 feet, the fractional expres- 
sion is +155; and the power (retarding or aiding the load), will be the thou- 
sandth part of a ton, or 2i lb. Jt is evident that, as we arrive at steeper 
inclinations, this power will at length become equal to that required to over- 
come the friction ; thus, on an inclination of =}, it will be 2239 —9 Ib. per 
ton, and this being subtracted from the friction, on a railway which is com- 
monly taken at that same amount of 9 Ib. per ton, it results that no power 
is required to move а load down such an incliuation, or wherever the gravity 
and frietion are equal, and balance each other. The angle that such an in- 
elination makes is called the angle of repose, but will, of course, vary with 
the friction due to various descriptions of roads and vehicles. On steeper 
inclines than such, not only is no power wanted, but there is a gravitating 
power due to the descent of the plane, and so strongly does this act in steep 
inclinations, that itis necessary to put on the break, to retard the velocity 
which it occasions. lt is found, however, when a train is allowed to descend 
a steep plane without retardation. that, owing to the resistance of the air, it 
will, after acquiring a certain velocity, ссаѕе to be further accelerated ; many 
theoretical writers have fallen into error, by supposing it dangerous to allow 
trains to descend inclinations steeper than the angle of repose without apply- 
ing the break. On railways where there are inclined planes of o 
several miles together, the trains often commence the descent at the ‘rate of 
upwards of forty miles an hour, and the speed, instea.! of being accelerated 
has been quickly reduced to little more than the thirty miles an hour, or to 
such uniform velocity that a railway train will acquire on that inclination, 
varying a little with the weight of carriages, or the length of the train; such 
being the case, it is evident that lines of railway for locomotive power, can 
be safely laid out with inclinations of 1 in 100, and even steeper. 

It is of the utmost importance, in laying out a line, to consider the power 
which is proposed to he employed, and the mode of obtaining it; thus, if it be 
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intended to lay out a horse railway, to carry coalfrom a colliery to a shipping 
place, the line should be made always to descend, and so regulated, that the 
number of full wagons that may be sent down be that number which may 
be taken hack empty. But horse-power being extremely limited, recourse 
is had to steam, and the locomotive steam-engine has been applied to railway 
travelling, as being better suited to the purpose than animal power. The 
power vf the locomotive engine may be defined, not so much by horse power, 
or cylinder power, as by boiler power, or capability of rapidly supplying steam 
to the cylinders, and sti'l more by adhesive power, or the weight insistent on 
the driving wheels. so as to have purchase, as it were, to drag the load after 
it, for the wheels will slide, more or less, and, under some circumstances, 
wiil merely turn round on the rails, without prcgressing. Many lines appear 
to have bcen laid out under the impression that the locomotive engines would 
always have to carry а maximum load, and, in accordance with this principle, 
and io enable them to do so, it was some short time since laid down as an 
axiom, that no inclinations should exceed 43.., aud that gradients should be 
constantly uniform through the whole length of a line. Experience has 
shown, however, that the practical cost of conveyance of ordinary trains 
over lines greatly varying in their gradients, does not materially differ, the 
wear, and tear, and fuel. seldom being increzsed so much as 10 per cent., and 
the other expences and ecntingences being the same, whatever the gradient 
of the railway, the difference on the whole expence of working and mainte- 
nance becomes very small indeed. Tn laying out a line, then, the traffic most 
be considered quite as much in the distribution of it as in the totality ; for it 
is evident that, to accommodate the public, the trains ought to go often, and 
will, therefore, generally be light; and when we consider the great economy 
in construction, and the little additional expense incurred in the after work- 
ing, we may conclude that railways may be advantageously laid out with 
much steeper inclinations than they have in general hitherto been, particu- 
larly in the remoter districts, where the railway system has not yet been 
extended. А powerful engine will draw an immense load on a level, whereas 
it often has not more than twenty tons to draw—consequently, gravity ceases 
to become an object; and even should the traffic increase in course of time, 
it will be better to send frequent and light trains than, in the original con- 
struction, to incur heavy cost to graduate the road for heavy trains, which 
are seldom to he carried. This principle must, of course, be confined within 
certain limits ; thus, lines may be laid out with better gradients, where the 
traffic is very great, and will justify the expense and inconvenience which 
might result from an engine having always to go upasteep ascent. Rail- 
ways in England have cost, on the average, £30,000 per mile, and the first 
cost of locomotive power does not amount to one-fifteeenth of that sum. The 
interest on the capital is, therefore, very great, while that on the power is 
small, as is also, comparatively speaking. the daily cost of transit due to the 
power only. If these proportions were different, the latter Leing increased, 
while the larger amount (ihe interest on the cost of the works) were dimi- 
nished, the capital sunk in railways might have been reduced fully one-half, 
with eqnal satisfaction and henefit to the public, for whose use they were 
designed, and with greater profit to the shareholders. 


LECTURE 1. RAILWAYS— LOCOMOTIVE POWER. 


Іх the last lecture it had bcen stated that the adhesive power of the loco- 
motive engine dereaded upon the weight borne upon the driving-wheels. The 
greatest amount of adhesion of iron upon iron, according to the experiments 
of the eminent engineer, Mr. George Rennie, as published in the Philosophical 
Transactions, appears to be about one-sixth or one-seventh of the weight of 
the insistent load. 1n the locomotive engine, where the bearing of the wheels 
is upon smooth surfaces, the adhesion will, of course, be less; and in weather 
when rime or mist congeals upon the rails, it is very small indeed, sometimes 
none at all. But in ordinary states of the rails, and of the atmosphere, one- 
fifteenth may be taken as an average. The vicissitudes to which this power 
is subject, will often accuunt for the varying rates of railway travelling, and 
it is only when the resistaoce of the lvad is less than the smallest amount of 
adhesive power which the state of the weather or the rails will admit, that 
the time of transit of a train over any given distance can be insured. Now, 
the usual weight bearing upon the driving-wheels of an ordinary locomotive, 
for passenger traffic, is about seven tons, or 15,680 1b.; one-fifteenth of this 
will be 1042 lb., or, in round numbers, say 1000 lb., for the average available 
adhesive power of such an engine for moving a load, and on the amount of 
this alone will depend tlie weight which the locomotive engine can draw after 
it. The other principal element which must be taken into account in the 
locomotive engine—viz. the speed—will depend mainly upon the power of the 
boiler to generate steam with sufficient rapidity. A boiler may have quite 
sufficient power to move (at avelocity of three miles an hour) a load of which 
1000 1b. shall be the representative, but it must be of a far superior descrip- 
tion, and far higher powers, to move the same load at a velocity of thirty 
miles an hour; and this subject does not appear to have been sufficiently 
considered, though it is of such paramount importance thoroughly to under- 
stand the nature of thc moving power to be used, before going into the 
subject of the gradients, or the principles of laying out the line. The amount 
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of the load, then, which the engine can draw, will depend chiefly on the 
adhesion, and the velocity will depend on the boiler where the stream is 
generated, the cylinders being proportioned to cach of these two other 
regulating powers. And not only must the steam be generated to a given 
pressure to produce that power, but with sufficient rapidity to continue it ; 
and in keeping upa high velocity, it must be, asit were, rammed into the 
cylinders, so as ta produce the greatest possible effect in the least possible 
time. and this is the reason why high velocities are so very expensive, as the 
same effect might be produced by one-fourth the quantity of steam, if sufli- 
cient time were given to expand it. But there is yet another circumstance 
that modifies the amount of adhesion—viz. the inclination of the road. 1+ is 
manifest that, if the road were vertical, the engine could have no adhesion 
upon the rails; and, therefore, between the perpendicular and horizontal 
lines, the power must undergo many degrees of variation, quite independent 
of the atmospheric causes already mentioned. We have no experiments to 
determine the ratio of that variation, but, reasoning from analogy, it may 
he assumed to be as the sine of the angle of inclination, or,in the same pro- 
portion as the resistance arising from gravity, so that practically the 
diminished amount of adhesion, on any inclined plane, might be found by 
deducting the resistance of gravity on that plane from the constant of 1000 
given above; thus, on an inclination of 1 іп 100, the gravity of the engine 
per ton (or 2240 Ib.) will be 2229 —22'4 lb., and that for seven tons will be 
22:4 х 7— 157 1b, which, subtracted from 1000, will give 843 lb.= the 
diminished amount of adhesion, which will be the limit of the power of the 
engine on that incline, as regards the load, no matter how great the boiler or 
cylinder power may be. And to find the load which this power will draw, 
we must take the sum of the resistances arising from gravity and friction for 
one ton, and the adhesive power divided by this sum will be the amount 
songht in tons; on an inclined plane of T in 100, the calculation will be found 
thus :—Friction 9 lb. per ton, ріне gravity as before, 22:4 =3]-4)b., and 
adhesive power 843, divided by 3]-4 — 267 tons, which is only one-fourth of 
what might be drawn on a horizontalline. Hence the advantage of heavier 
engines, which are daily coming into use, as also the propriety of coupling 
the wheels of engines for drawing heavier loads up steep inclines, and by this 
means the whole insistent weight of the engine is rendered effective by ad- 
hesion, and the load the engine can draw after it proportionally increased. 
In calculating the amount of resistance of a load upon a railway, the friction 
had been assumed to be 9 lb. per ton, rather in deference to general opinion 
than otherwise; it was probably much higher. It is considered that the 
friction of the engine and engine gear is 16 lb. іп the ton, but that of the 
lighter carriages 1655; however, if this number (9 lb.) should be proved in- 
correct by future experiments, the principle of the calculation will not be 
altered, and it will only be necessary to substitute the true number instcad 
of 9. The same may be said witb regard to the adhesion; it will only he 
necessary to substitute for 1000 whatever number shall be found on closer 
investigation to be nearer the truth. 

The power generated in the boiler, and applied iu the cylinders, now re- 
mains to be brought under consideration. This may be stated to be the ca- 
pability of the boiler to supply steam of high pressure, to enable the piston 
to perlorm a given number of strokes per minute, which accordingly will be 
one of the essential elements in computing the power cf the engine; and 
therefore it is that we are always unwilling to define it by any number of 
horses’ power, since it is clear that the engine which, moving at the rate of 
15 miles an hour, would be called a 20-horse engine, would be styled a 40- 
horse engine when moving at the rate of 30 miles an hour, all other cireum- 
stances remaining the same. But it does not follow that, because the num- 
ber of strokes per minute he increased, that the power available for locomotion 
be increased also, and in this consists the essentia! difference between loco- 
motive and stationary engines, for in the former there are circumstances, as 
before shown, which circumscribe that power, over which ihe boiler has no 
control; and, as regards the locomotive engine, a third point must be taken 
into consideration. Jt isa well-known theory, that, if a metallic substance 
be in contact on one side with water, and that heat be applied to the other, 
ihat once the body becomes thoroughly warmed, the caloric will be taken up 
hy the water with as much rapidity as it can be supplied to the metal. Now, 
in the locomotive engine, there is an immense area of heating surface in con- 
tact with the water iu the boiler, in consequence of the numerous tuhes which 
pass through it from the fire-box to the chimney, and it is on this principle 
that what is called the steam draft has been introduced, by which means the 
caloric is rapidly drawn from the fire through these tubes, and as rapidly 
absorbed by the water with which they are in contact, for the production of 
steam. It is evident that, in proportion to the rapidity with which the piston 
moves, and with which the waste steam is injected into the chimney, vill the 
heat be absorbed by the water from the tubes and steam generated, the effect 
of which is, that the faster the engine goes, the quicker it generates the 
steam; and this forms another great beauty and peculiarity in the loco- 

motive engine, The principles of calculating the moving power being thus 
explained, the way has been sufficiently cleared for entering ou the subject 
of the laying out of railways. 
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Тестове ITI.—After recapitulating a few of the leading points which were 
stated in the last lecture, the Professor called particular attention to the 
formula whereon he had based the caleulations into which he had then en- 
tered, and he now exhibited tables and diagrams in further illustration. 
The adhesive power of 1000 lbs. was assumed as the average of what a loco- 
motive engine will have in all states of the weather, and of the rails; but if 
ike wheels be coupled, or the insistent weight otherwise increased or di- 
minished, the adhesive power (on which depends the load) will be altered in 
the same proportion, subject also to variation from the state of the weather 
and the road, and undergoing the stated diminutions from the effects of 
gravity on all planes which depart from a horizontal line, the velocity of 
the train depending on the evaporating power of the boiler. But in the 
stationary system the engine winds (upon a roller, or over a sheave or wheel) 
a rope supported hy pullies, placed at regular distances along the road, and 
to which rope the train is attached. Mr. Vignoles stated that the student 
may refer with confidence for every information on this subject, to Mr. 
Wood's Treatise on Railways, and commented on the extracts he made from 
that work. 

Atmospheric Railway.—There is also another mode of applying the station- 
ary engine to the purposes of locomotion, by preducing through an air pump 
a partial vacuum in a pipe, thus making atmospheric pressure the moving 
power ; and it may be interesting to state, that the scientific men who were 
appointed by the railway department of the Board of Trade io inquire into 
the system of the Atmospheric Railway, had fully recogmsed that principle, 
and concurred in considering that the experiment contemplated upon the 
Dublin and Kingstown Railway extension, and recommended by the directors 
to the proprietors, as applicable for illustrating the principle on a large scale. 
On the atmospheric railway the diameter of the pipe or tube regulates the 
load, but the velocity depends almost entirely upon the diameter of the air 
purap that exhausts the pipe, the rule being that the area of the air pump 
must be made as many times greater than the area of the pipe, as the velocity 
of the train is to execed that of the piston of the air pump. Thus, if the 
piston of the air pump be supposed to move at a rate of three miles an hour, 
and it be required to move a train at a velocity of thirty miles an hnur, the 
area of ihe air pump must be made ten times the area of the pipe; the 
diameter will, of course, be deduced from that area. Now, it appears that 
the most economical pressure in the pipe (which is what engineers must 
chiefly look to,) is about 7 lb. to the square inch, or rather less than half а 
vacuum; therefore, this may be taken as the constant of the atmospheric 
pressure; and if we multiply this constant by the area of the travelling piston 
in inches, we shall obtain the effective pressure upon that piston, which, as 
it regulates the load, may he said to correspond to the adhesive power in the 
locomotive engine, but which, unlike that power in the locomotive, will be 
undiminished on iaclined planes. Again, if we divide this power by the 
friction (which was before taken at 9 lb. to the ton), we shall obtain the 
number of tons which the piston, acted on by the atmospheric pressure. is 
capable of propelling. Thus, supposing we have a pipe of 14inches diameter, 
if we multiply the area of this pipe by 7 Ib., we shall find the elfective pres- 
sure equal to 1078 lb., which, divided by the friction, 91b., will give about 120 
tons—the weight which ean be propelled by means of a pipe of that diameter ; 
and if the pistun of the air pump move at the rate of three miles an huur, 
and its area equal to seven times that of the pipe, the load will be moved 
with a velocity of twenty-one miles an hour, and it may be demonstrated 
that, on ascending and descending planes, the speed, although increased or 
diminished at first, will soon become uniform. Of course, upon the diameter 
of the air pump will depend the power of the engine which is to work it. The 
calculations in this case will be similar to those for an engine required to 
work ropes—iu the one case it being required to fiud what is wanted to over- 
come the resistance and friction from ropes, pullies, &c.. and in the latter to 
find the power to work the air pump, and exhaust the air from the tube at 
any required velocity. 

Inclixed Planes.—The Professor then recurred to the effect of trains descend- 
ing inclined planes. Mr. Navier (in his work, translated by Mr. M'Neill, 
which he mentioned as a text book on the comparison of different lines of rail- 
way) differed somewhat from the propositions he had laid down; it was therein 
stated, and Professor Barlow concurred in the statement, that an engine and 
train did not gain any advantage in descending planes steeper than a certain 
inclination which they have put as the angle of repose. Now, in practice, 
Mr. Vignoles did not find it so, but, on the contrary, daily experience proved 
that, as far as inchnations of sixty feet in a mile, the trains may, under 
almost all circumstances, have the full benefit of gravity in the descent. 
Professor Barlow has laid down, in several important works, which from 
their high standing, will have a material influence upon the publie mind, that 
though additional power be required to surmount steep inclinations, yet, so 
far from gaining a corresponding advantage in the descent, there will result 
rather an injurious effect from the necessity of applying the break. Now, 
it has been already mentioned, and experiments have been repeatedly made 
by Mr. Wood, Dr. Lardner, and others, showing that, when engines descend 
long inclined planes, such as those on the Croydou Railway, the application 
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of the break is seldom necessary, the speed that would be due to the accele- 
rating force of gravity, being reduced by the resistance of the atmosphere, 
until it settles down to a uniform and safe velocity. It is evident. therefore. 
that there is a great deal yet to learn on this subject, when we find authority 
and practice differing so materially. Mr. Vignoles observed, in conclusion. 
that, as the laying out of the lines of railway ought to be strictly regulated 
by the power to be used for locomotion, as well as of the load of cach train, 
and the nature of the traffic, it hecomes interesting to consider these principles 
in respect of the extension of the railway system in this and in other coun- 
tries ; for, looking at the enormous outlay hitherto incurred, lines throngh 
remote districts would nat be undertaken, unless the first cost of railways, 
and the annual expense of working and maintaining them, were reduced to 
a minimum, 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
Feb. 1.—The PREs10ENT in the Chair. 


“ 4 memoir of Captain Huddart.” By William Cotton, F.R.S., &c. 


This memoir is intended by the anthor chiefly to supply some additional 
facts which are omitted in the account which was published by his son soon 
after the decease of this distinguished man, whose “great powers of mind, 
indefatigable industry, and high principles, raised him to a most honourable 
position in the rank of men of science." Joseph Huddart was born at 
Allonby, in Cumberland, the llth Jannary, 1740. llis father was a shoe- 
maker and farmer, and had also a small interest in a herring fishery. Young 
Huddart was placed under the tuition of Mr. Wilson, the clergyman of the 
village, and from his son, who bad been at Glasgow, he acquired some know- 
ledge of mathematics and astronomy. Не early displayed much ingenuity 
in the constrnction of models of vessels and of machinery; and while herd- 
ing his father’s cattle, he was ocenpied in mathematical reading, drawing, 
and calenlations. His determination to adopt a seafaring life was opposed 
by his friends; and it was not until be was called upon to take his share of 
the duties on hoard the herring-fishing boats, that his father was reconciled 
to his becoming a sailor. At this period, during the hours of rest after his 
labours, he was engaged in making nautical observations, and laid the fono- 
dation for the chart of St. George's Channel, which was laid down by him, 
and published by his friend, Mr. Laurie, and still is the best chart of that 
locality. On the death of his father, in 1762, he took the command оға 
sloop which was employed in carrying salt herrings to Ireland. Не then 
constructed a brig according to a model of his own, every timber being 
moulded by his own haads. Іп this vessel he traded for some years to Ame- 
rica; until, in 1771, he was induced by Sir Richard Hotham (who bad dis- 
covered and appreciated his judgment and knowledge) to leave the brig and 
engage in the East India mercantile marine. ‘In this extensive field of use- 
fulness, Huddart evinced the superiority of his talents and his inflexible in- 
tegrity;" and his example as a commander was generally followed. While 
in the Indian service his attention was drawn to the defects im the usnal 
manufacture of cordage, aud led to the improvements which he afterwards 
so successfully accomplished. He subsequently took a prominent part in the 
direction of affairs at the Trinity Honse, the Ramsgate Harbour Trust, and 
the London and East India Docks, where the valuable advice given by him 
was properly appreciated, as it was also by the civil engineer, with whom he 
was called npon so frequently to co-operate. The memvir then relates many 
interesting anecdotes of his private life, illustrative of his general scientific 
acquirements, and of his amiable disposition. It then details, at considerable 
length, his experiments for the determination of the lines for ships, which, 
consistent with stability, and what might be required for stowage of cargo, 
would give the greatest velocity through the water. The author enters fully 
into the account of lluddart's inventions and improvements in rope ma- 
chinery, which he raised to such a pitch of perfection. This machinery, 
which is now transferred to the Royal Dock Yards, has already been before 
bronght under the notice of the Institution by Mr. Cotton and by Messrs, 
Dempsey and Birch, in communications for which prizes were awarded. 
The general introduction nf chain cables rendered this machinery less useful, 
but could not take from its original merit; and, in its present position, it 
will long remain a monument of Captain Huddart's perseverance, mechanical 
skill, and scientific knowledge. 

Remarks.—Sir James South thought that Captain iInddart's scientific 
attainments as an astronomer had not received thcir due meed of praise in 
the memoir; but more especially, that the equatorial instrument, which he 
was now fortunate enough to have in his possession, should have been 
alluded to more particularly. That instrument was constructed by Messrs. 
Luke Howard & Co., of Old-street, from the designs and under the daily 
superintendence of lInddart. The greatest part of the instrument was put 
together with his nwn hands, and the result of this combination of skill and 
attention was, that, up to the present time, the instrument had been nne- 
qualled ; in fact, he must be permitted to say, that he considered it perfect. 
It had been nsed for all kinds of observations—transit, declination, and equa- 
torial; and, in all, with equal satisfaction to the astronomer. With it Mr. 
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Herschel had made many of bis observations, and always expressed himself 
in the highest terms of it. Tt had been examined by most of the eminent 
constructors of instruments, as well as many civil engineers, who all enter- 
tained the same opinion of its perfection ; and, after a minute inspection, 
one constructor observed, “ Here is the hest system of edge-bars and bracing 
I ever saw, and my opinion of the instrument is, that it is perfect in every 
part." Sir James then related several anecdotes of Huddart’s habits of ohb- 
servation. On one occasion, heing ordered to sail from Madras at a certain 
time, he delayed his departure, because he observed a sndden fall of nearly 
three-quarters of ап inch in the mercury of the barometer. The result of 
this disohedience of orders (for which he incurred momentary censure,) was, 
that his vessel alone of all the convoy escaped destruction. 

The President believed that Captain Hnddart was the first to mark out the 
direct course to China, which was so generally followed at present. Ile was 
also the first observer who took a transit instrument out there with bim, to 
determine the rate of the chronometer. It was partienlarly worthy of notice, 
that the equatorial instrument and the rope machinery, both which had heen 
designed by and executed under the directions of а self-edncated man, desti- 
tute of the means of acquiring instruction either in astronomy or mechanics, 
had hoth been, up to the present time, unequalled either in conception or in 
the perfection of their execution. Iluddart was the constant coadjutor of 
civil engineers; he assisted the late Mr. Rennie in many of his surveys of 
harbours, and on those occasions had always the command of the vessel, even 
if he participated in the actual operations of the survey. Whether Huddart 
was viewed as a sailor, boldly striking ont for himself a new track to his des- 
tination; as a ship-builder constructing a vessel in order ta avoid the defects 
which he observed in the ordinary class of ships; as a hydrographer, dis- 
playing in his chart of the St. George's Channel those powers of ohservatian 
and of reasoning which made him an astronomer; as a constructor of the 
eqnatorial instrument, which bad been so justly commended; or as a me- 
chanic, designing and constructing one of the most beantiful pieces of ma- 
chinery on record—he appeared equally great. The Institution was much 
indebted to Mr. Cotton for this Memoir of Captain Huddart, whose name 
wonld be always venerated by every member of the profession of civil en- 
gineering. 

Mr. Thornthwaite must in justice correct a misapprehension relative to the 
laying machine for the cable; the idea of that machine originated with the 
Rev. Edmund Cartwright, who had projected more improvements in cotton 
machinery than any person. except Arkwright. Тһе machine was materially 
modified by Captain ITuddart, апа to him must be given all the credit for 
the perfection of its proportions, and its careful construction, which had 
enabled a machine weighing 20 tons, and revolving rapidly npon рпе vertical 
spindle, to work for a number of years without costing 5/. for repairs. The 
register, which preceded the laying machine several years, was entirely Hud- 
dart’s invention, aud was the origin of his improvements in rope machines. 


Feb. S.—The PnEsipENT in the Chair. 


“ Description of the Port af London, and of the Works ot the London 
Docks.” By Rohert Richardson, Grad. Inst. С.Е. 


In this communication the author examines the state of the Port of Lon- 
don, when the accommodation for landing and bonding foreign produce, was 
almost entirely limited to a single spot, called the “ Legal Quay," which was 
only about 1,400 feet in length, extending downwards from London Bridge, 
affording no greater facilities for commerce in the beginning of the nineteenth 
century than in the year 1660, when this quay was appointed. This state 
of things continued until the year 1773, when Mr. J. Sharp suggested the 
formation of floating docks. In the year 1800, the West India Docks were 
commenced ; in the year following the Londan Docks were projected, and in 
the year 1805 the East India docks were commenced. For all these under- 
takings, Mr. Ralph Walker was appointed engineer, having Mr. William Jes- 
sop associated with him for the West India Docks. The paper enters fully 
into the had state of the navigation of the river, owing to defective manage- 
ment and other causes; gives a table showing the progressive increase of 
tonnage and number of ships from the beginning to the close of the last 
century; mentions the varions plans of Dodd, Spence, Reveley, and others, 
for divertiug the channel of the river for the formation of more extensive 
docks, near the Isle of Dogs; and then proceeds to detail minutely the origin 
and progress of the London Docks, giving the dimensions and mode of con- 
struction of the principal works connecting the Easteru Docks with the 
Thames, which were constructed nnder the superintendence of Mr. H. R. 
Palmer, to whom the author bas beeu indebted for much of the information 
contained in the paper. 

The communication is accompanied by fifteen drawings, showing the 
details of construction of the locks and gates, bridges, quays, embankments, 
&c. 

* Description of the Ponte della Maddetina, over the River Serchio, near 
Lucca." By Richard Townshend, Assoc. Inst. C. E. 

The bridge described in this communication, is situated about half-way 
between the town and the baths of Lucca, in the Grand Duchy of Tuscany ; 
lt was built by Castracani, in the year 1317, on the site of one which had 
been constructed by order of the Countess Matilda, early in the twelfth cen- 
tury, and subsequently destroycd; it is believed that a Roman bridge for- 
merly existed on the same spot. The present. bridge is of grey limestone of 
the country. The large arch of 126 ft. 6 in. span, is of a semicircular form, 
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and springs directly from the rocky bed of the river, without any prepared 
foundation. The smaller arches are of various spans, 46 ft. 10 in., 33 ft., 
28 ft., and 7 ft. 6 іп. The style of construction is somewhat similar to that 
of the Pont-y-prydd, over the Taff, in South Wales. Au engraving of the 
bridge accompanied the paper. 


“ Description of the Mill, Forge, and Furnaces of a Welsh Iron Work." 
By Thomas Girdwood Hardie, Assoc. Inst. C. E. 


The anthor commences by describing the general plan of au iron work, 
consisting of six blast furnaces, fonr donble-üre refineries, aud a forge and 
mill, capable of converting into bar iron the produce of the six blast fur- 
naces. Ile then enters very fully into certain alterations of the interior 
shape of the blast furnaces introduced by him at the Blaenavon works, from 
which have resnlted an economy of fuel, regnlarity of work, and an improved 
quality of iron. The principal alterations appear to be, making the interior 
diameter greater above that at the boches, and establishing a proper ratio 
between the diameter of the hoches and tbat of the charging place, and pro- 
portioning both to thé height of the fnrnace. The opinions are snpported 
hy ealeulations of the quantity of blast used in smelting given quantities of 
ore, and the cffect which the form of the furnaces must have in directing the 
current of the blast through the materials, by which also the point of fusion 
wonld be necessarily affected, and the chemical combinations varied. The 
particulars are then given of the construction of the fnrnaces at Blaenavon, 
and the details of the blowing engines, blast mains, regulators, valves, &c., 
with calculations of the quantity of hlast used in the various processes of the 
manufactnre. The construction of the casting honses, with the mode of 
yentilating by the iron roof, is detailed. The general arrangements of the 
balance pits, coke yards, mine kilns, and bridge houses, are shown, and the 
author proceeds to describe the forge and mill, which have 35 pnddling fur- 
naces, with hammers, shears, rolls, and heating furnaces in proportion. He 
then condemns the usual practice of leaving the coupling boxes loose upon 
the spindles, as liable to break the rolls, shafts, or machinery, and gives the 
theoretical and practical reasonings for preferring fixed couplings. The com- 
munication is illustrated by three drawings, showing all the details of con- 
struction of the iron works. 


Remarks.—Mr. Lowe believed that there was an incorrectness in the 
statement of the iron, after being freed from its oxygen by the heat of the 
furnace, taking up a dose of carbon from the coke, thns becoming a carburet 
of iron, which is а fnsible compound, and as such fell melted into the hearth. 
On the contrary, he thought that the iron was combined with carbon in the 
ore, and that there was not any necessity for the medium of the fuel to charge 
it with carbon. 

Dr. Faraday, in reply to ** Why the ore required, or why the iron carried 
away, any of the carbon of the fuel ?" stated, that the ore being essentially a 
carbonate of iron, the first action of heat, either in the mine kilns or in the 
furnace, was to draw off the carbonic acid and leave an oxide of iron, and 
then tbe further action of the fuel (besides sustaining a high temperature,) 
was to abstract the oxygen of the oxide, and so to reduce the iron to the me- 
tallie state, after which a still farther portion of the carbon of the fuel com- 
bined with the iron, bringing it into the state of easily fusible or pig-iron. 
As carbon may be communicated to the iroa in two ways, distinct in their 
nature, either by contact with solid carbon, as in the process of cementation 
(that by which steel is commonly converted), or from the carbonated gases, 
either carburetted hydrogen, or carbonic acid, which occupy nearly every 
part of the air-way of the furnace, it would be desirable to distinguish, as 
far as may be in any fnrnace having a particular form or action, what pro- 
portion of the whole effect is due to the one mode of carbonization or the 
other. 

Mr. Wallace stated that the ore was a carbonate of iron, or a protoxide of 
iron and carbonic acid united, and not a carburet of iron (or iron and carbon 
simply), as was generally believed. In smelting, the carbonic acid was driven 
off, the simple oxide remaining ; the oxygen of which, being carried off by 
the heat, left the pure iron, which, combining with the carbon of the coke, 
formed a fusible carburet of iron, or the pig-iron of commerce. 

Mr. Jahn Taylor observed that his brother, Mr. Philip Taylor, being sen- 
sible of the advantages to be expected from thc use of anthracite in smelting 
iron, made a series of experiments sevcral years ago, from which he derived 
the opinion that the carbon absorbed by the metal, and which is necessary to 
produce it in the shape of pig iron, must be presented in a gaseous state to 
the mass in fusion ; and as anthracite did not afford a sufficient supply of 
coal gas during combustion to produce the proper effcct, he proposed to 
adopt a very ingenions method, by which this gas would have been thrown 
into the furnace in such proportions as might be fonnd necessary, mixed 
with the common air employed as the blast. Cirenmstances interrupted the 
conrse of these experiments, or it is possible that the nse of anthracite for 
this important application might have taken place at a much earlier period 
than it has happened to do. 


Feb, 15.—The PRrsipxNT in the Chair. 


“ Description of Chelson Meadow Sluice.” By Theodore Budd, Grad. 
Inst. C. E. 


The sluice which is described in this communication was erected from the 
designs of Mr. Rendcl, for the Chelson Marshes in Devonshire, which, being 
very low, had previously suffcred much from floods, hut now are entirely 
relieved. The novclty in the construction consists in hanging each of the 
doors respectively by two hinged flat bars of ігол, of 18 ft. 6 іп., and 15 ft. 
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3 in. in length, and thus, by placing the centre of motion so high above the 
centre of gravity of the doors, give greater freedom of action than by the 
modes usually adopted in similar works. The dimensions of all the parts, 
and the method of constrnction, are given in great detail, and are illustrated 
by a drawing. 

Remorks.—Mr. Rendel explained that the sluice doors which had been 
superseded by those described by Mr. Budd, were of the ordinary description, 
placed side by side. They were frequently hinge-bound and clogged up; 
which caused the land to be flooded sometimes for three months during the 
year; the hinges were attached in the usual manner to the frames, close at 
the head of the doors, and they required a pressure of at least 6 inches of 
water to act upon them either way. Не considered the principal advantages 
of these doors to consist in the freedom of action given by the length of the 
bar hinges by which they were suspended, their giving the full extent of 
opening, and the pressnre of one inch head of water sufticing either to open 
or close them. 

Mr. Prior inquired whether there was any similarity between these slnice- 
doors and that erected by the President near Blackfriars Bridge, at the 
bottom of Fleet Ditch, That door was so well hung as to be even acted 
upou by the wind ; and the slightest pressure of water sufliced to open or to 
close it. 

The President explained that the principle was not the same; at the Fleet 
Ditch slnice double hinges were used, or ratber hinges with a liak between 
the part attached to the frame, and that which was screwed to the door ;— 
that form of hinge always acted freely, and allowed the doors to open with 
a slight pressure. 


“On the mode practised in India for obtaining solid Foundations for 
Bridges, &c., in sandy soils, by means of Tells.” By Captain Goodwyn, 
B. E., Assoc. Inst. C. E. 

Piling for the foundation of buildings appears to be entirely unknown in 
Hindostan ; the ordinary mode for securing a foundation, where the super- 
stratum is tenacions and rests upon loose sand, is to dig a well until water is 
reached ; a curb of timber is then placed, and upon it a cylinder of brick, 73 
feet exterior, and 34 feet interior diameter, is built to the height of 3 or 4 
feet above the ground. As soon asthe masonry has hardened sufliciently, the 
well-sinker fixes a plumb-line to the top of the cylinder as a gnide, and de- 
scends withinside, carrying an instrument called a “ Phaora, or Mamooti,’’ 
somewhat similar in shape to a hoe; with this he excavates the earth until 
the water is too deep; he then commences the use of the “ Jham,” which 
resembles the “ Phaora" in shape, but is about 36 inches long and 27 inches 
wide, and is suspended to a cord passing over a pulley above the cylinder. 
Upon this instrument the well-sinker descends, and diving into the water ex- 
cavates with the * Jham" the soft earth under the sides of the curb, and is 
at intervals drawn up with the instrnment. The cylinder descends gradually 
from 6 inches to 24 feet per day, as the earth is withdraw from beneath it, 
and relays of workmen keep it constantly going, lest the sand should settle 
around it, and cause it to hang up. The natives are very expert in this oper- 
ation, and not unfrequently remaio under water more than a minute at a 
time. The cylinders have been sunk as deep as 40 fect; but with extreme 
labonr. 

A series of these wells being sunk at intervals of 1 foot betwceu them, 
they are filled with a grouting of lime and rubble-stone, and separately arched 
over; arches are then thrown transversely from the centre of cach parallel 
pair, and another set of arches tnrned over the adjacent wells longitudinally; 
the whole is then covered with masonry, and the pier or other building 
raised upon it: such foundations are found to answer perfectly in sitnations 
where almost any other kind wonld be washed away. 

The communication was accompanied by a drawing of the process, and of 
the tools used, showing also the modification of the system proposed by 
Colonel Colvin, of the Bengal engineers, for obtaining foundations for a cur- 
tain, or line of wall, by sinking square masses of brickwork, with two or more 
wells in each, through which the workmen could excavate the soil. 


In answer to qnestions from the President, Captain Goodwyn observed 
that the greatest peculiarity of this system was that the sinker worked under 
water; such had been their custom for ages. Upon this kind of foundation, 
many of the large fortresses in India were constructed, and they stood re- 
markably well; whereas, if timber piles had been used, the white ant would 
have destroyed them in a short time. 

Lieutenant Sale observed that another main reason for not using piles was, 
that timber was scarce and dear, whereas labour was plentiful and cheap. 
Пепсе the general use of the brick cylinders. 

Mr. Parkes conceived the most ingenious parts of the proceeding to be, 
the sinking throngh the water, and thus avoiding the risk of bringing up 
large quantitics of sand, and the combination of arches, for distributing the 
weight of the superstructure equally among the brick shafts. Such shafts 
had been used by the Chinese, and sunk in the same manner from time im- 
memorial. 

In answer to a question from the President, Mr. Simpson described the 
process now so much practised for sinking wells through had strata by meaus 
of cast-iron cylinders; excavating the earth from within the cylinder by an 
instrument called a * miser," which is а conica] iron shell with a valve open- 
ing inwards ; it is suspended by iron rods 12 inch square, and worked from 
the level of the ground without pumping up the water: it is not uncommon 
to excavate to a depth excecding 100 feet in that manner. The “ miser" can 
bring np a cubic yard of earth each time it is raised, Cast iron cylinders are 
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preferable to brick shafts, which frequently hang up, and in that case give 
much trouble, whereas if the iron cylinders do not descend freely, they will 
bear the application of considerable force to drive them down. They are 
frequeatly forced through the indurated ferruginous gravel. Light planking 
is also sometimes used, particularly in such cases as in the well he is now 
sinking at Chelsea, which is 20 feet square, lined throughout with 3-inch 
planking. It has reached the quick sand at а depth of 32 fcet, and will be 
stopped there. 

Mr. Davisou had just completed a well at Messrs. Truman and Ilanbury’s 
brewery, with cast iron cylinders, 8 feet diameter, and 193 feet decp, an 
account of which he promised to present to the Institution. 

The President was now sinking a set of cast iron cylinders through sand 
which was liahle to be washed away; they were to he filled with concrete 
and used as the foundation for a lighthouse at the Point of Air. Au account 
of the construction was, he belicved, preparing for the Institution. 


u da Historical Accaunt of Copper Sheathing fur Vessels.” 
Wilkinson. 

The two former papers by the same author,* treated of Wood aud Lead 
Sheathing for Ships: the present communication gives in the introduction a 
general account of Copper as a metal; the localities supplying it; the uses 
to which it has been applied, from the earliest period to the present time; 
and the relative estimation in which copper of various countries is held on 
account of its degree of purity, its ductility, or its hetter preparation, in 
which latter particular British copper is stated to be pre-eminent.—An 
epitome is then given of a return to the Ilouse of Commons; whence it 
appears that in 1832, into Swansea alone, there was imported 4350 ewts. of 
unwrought metal, and 419,604 ewts. of ore, and that there was exported 
during the same year, of British metal, 153,742 cwts, and foreign metal 
112,830 ewts. Copper from Sweden is considered more malleable than that 
from Ilungary ; but the former is not so good as British metal, as it contains 
а portion of iron. 

Copious extracts are made from “ Knowles's Naval Architecture," whence 
is quoted the first recorded use of copper sheathing upon the “ Alarm" 
frigate, in 1761; at that period it was helieved that sea water had little 
action upon pure copper, aud the rapid decav of the partfal sheathing of cer- 
tain ships was attributed to the impurity of the metal. Experience showed, 
however, that pure copper, like that employed on the * Tartar," could be 
destroyed in the short space of four years, while the sheathing of the “ Bata- 
via," an old Dutch man-of-war, and of the “ Plymouth" yacht, was perfect 
after 24 and 27 years’ service; in both the latter there was an alloy of 
тісін part of zine. 

Much information is given on the rolling of copper sheets ; the dimensions; 
the weight per square foot of different gauges, aod the uses to which the 
various kinds are applied: as also on the quantities of metal used for sheath- 
ing. The “ Neptune," of 120 guns, was cased with 4735 sheets, weighiag 
altogether 17 tous 19 ewts. 

The use of copper sheathing is to protect the wood from destruction by 
ihe worm, and to prevent the adhesion of weeds, barnacles, &c. which 
impede the sailing of the vessel. On the first introduction of copper, it was 
used in conjunction with iron holts and cther fastenings ; these soon oxidated, 
and serious accidents occurred. It was advised in consequence that all the 
bolts should be of copper or mixed metal. The attention of the Government 
was directed to the subject, and Sir Humphrey Davy was appointed to ex- 
periment upon specimens of metal of different qualities. Hle soon discovered 
that when two dissimilar metals are in contact апа immersed in sea-water, a 
voltaic effect is produced which occasions a rapid corrosion of the more oxi- 
dable metal, while the other remains uaiajured. In 1824 Sir Humphrey Davy 
communicated to the Government tbat he had discovered a means of pre- 
venting the corrosion of the copper by rendering it electro-negative. This 
he proposed to effect by protectors of zinc, iron, or any other easily oxidable 
metal: after a variety of experiments he determined that the protectors 
should consist of six bars of cast iron, whose united surface should be 535th 
part of the area of the copper exposed to the action of the sea water: two 
of them were placed midships on the keel of the ship, two on the hows, and 
two on the stern about three feet under water. Ав far as the philosophical 
fact was concerned, the result was conclusive, as the copper suffered no waste. 
Tnuconveniences, however, arose which had not been foreseen: as the copper 
did not oxidate, its whole surface was speedily covered with Баголс1еѕ and 
sea weeds, which collected in such quantities as to impede the sailiog of the 
vessels, and adbered so fast that in removing them the copper was frequently 
torn away: the protectors were therefore ahandoned, in 1826, for all vessels 
on service, but were still used for the ships lying up in harbour; the bottoms 
of these became, however, so fonl, that in 1828 the system was entirely 
abandoned. After the protectors had been for some mouths on the ships’ 
hottoms, it was found that on the outer surface a red oxide was formed, and 
beneath it, for some depth, a substance resembling plumhago; this substance, 
having sulphate of iron for one of its constituents, when laid upon any 
inflammable body, caused spontaneous combustion: a similar result was 
obtained by Mr. F. Daniel in 1817, while experimenting upon cast iron, by 
solution in dilute muriatic acid. Protectors of various kinds have been tried 
in the French navy, and in the United States; but generally with doubtful 
success. 


By J. J. 


* Minutes of Proceedings, vol. 4, for 1841, pp. 318 and 357. 
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A list of all the patents for copper aud other sheathing, as well as means 
of preventing corrosion, &c., is then given at great length: the gradual 
progress of the application of copper sheathing, first to ships of the Royal 
Navy, then to Indiamen, to Transports, and finally to Merchant Ships, is then 
traced. It appears that of the vessels which enter the Thames, one-fifth are 
sheathed with copper aud its alloys; of vessels at Liverpool, eight-tenths are 
coppered. The precautions for preserving uncoppered vessels from the 
“ Teredo navalis" are then described: and coal-tar pitch is mentioned as the 
most effective substitute for sheathing. 

Copper sheathing appears to be entirely neglected for vessels in the coal 
trade, although it is singnlar that the **Teredo" is found in every port to 
which coals are carried, south of the Tees; in the Tbames, as high up as 
Gravesend, and northward as far as Whitby ; traces of the ravages of the 
“ Teredo navalis,’’ and of the “ Limnoria terebrans," have at various periods 
been found, from the north of Scotland aud Ireland, on almost every coast 
to the Cape of Good Hope and Van Diemen’s Land, in the Eastern hemis- 
phere: and in the Western hemisphere, from the river St. Lawrence to Staten 
Island near the Terra del Fuego, almost iu the Polar Sea; so that although 
this maritime scourge is rifest in warm climates, yet cold latitudes are not 
exempt from it. 

Remarks.—Mr. Lowe was pleased to find that the use of coal-tar pitch for 
shipping was advantageonsly mentioned: he was convinced that it would he 
found very supcrior to vegetahle pitch : he had seen comparative experiments 
tried on board an India ship, and the result was, that the timber which had 
been coated with the former was preserved both from the worm and from 
decay, while that which was covered with the latter had suffered from both. 
Ile attributed the preservative quality of the coal-tar pitch to the quantity of 
sulpho-cyanic, or sulpho-prussic acid, which it contained. 

Mr. Horae had used coal-tar extensively on wood, but found that it pro- 
duced decay, which he attributed to the ammonia contained in it. 

Lieutenant Oldfield alluded to Renwick’s patent. for saturating timber with 
coal-oil : he had seen specimens of piles at New York, which, whea prepared 
by Renwick’s process, perfectly resisted the attacks of the “ Teredo navalis," 
in the same situations where *' kyanized piles” had becn entirely destroyed. 

Mr. Bethell confirmed Lieutenant Oldfield’s statement. Coal-oil was a 
powerful preservative when properly prepared and applied: he objected to 
the use of ammonia in any shape, as it rotted timber very fast. In experi- 
ments he had made, previously to taking out his patent for preparing timber 
with coal-oil, he observed that wood coated with common coal-tar soon 
turned brown, and decay ensued: ammonia produced the same appearance 
and effect, If any vegetahle fihrous substance, such as peat, was spriokled 
with ammonia, it speedily rotted, and hecame a rich black earth. In the 
Mediterranean, the native ship owners used nothing but coal-tar pitch for 
their vessels ; they were cleaned and well tarred twice a year, and the worm 
seldom made any ravages, although unprepared timber in those latitudes was 
destroyed in a very sbort time. The refined coal-tar, as manufactured in 
London, is purified from ammonia by distillation. and found an excellent 
coating for wood. The oil of tar, used in Mr. Bethell’s process, is likewise 
purified from ammouia. 

Mr. Parkes conceived that diluted ammonia must be meant as recommended 
for agricultural purposes, and not the ammouiacal liquor as it came from the 
gas-works; the former, when used with discretion, properly diluted, and to 
certain soils, was an active stimulant in eultivatiou, but the latter contained 
matter which was very prejudicial. 

Mr. Bethell observed that ammoniacal liquor, when diluted with three 
parts of water, had been found to succeed perfectly with peaty soils. Nearly 
all the sal ammoniac of commerce is now made from the ammoniacal liquor 
from gas-works. 

Mr. Ilawkins remarked, that it сопа be readily understood that the pro- 
portion of ammonia uscd would regulate the effect to be produced; as in the 
case of gypsum, of which two hushels per acre was а good manure; but in 
some places fifteen or twenty bushels per acre had been tried, and of course 
a complete failure had ensued. 

Mr. Parkes replied, that gypsum was commonly used in Yorkshire, and 
habit had dictated the proportions so well that it seemed to be the best 
manure the farmers possessed there. 

Mr. Taylor recalled the conversation to the subject of the Paper on Copper 
Sheathing; from which many curious facts might be drawn. The ancient 
specimens of copper sheets had endured longer than the modern: the former 
contained an alloy of 415th part of zinc. The “Muntz” metal, which is 
now being extensively used, contains alloy of the same material, but in a 
larger proportion. The inequality of manufactured copper had perplexed the 
chemist and the manufacturer for full forty years; and after all their re- 
searches and experiments, it would appear that the chemistry of the manu- 
facture of copper and of iron was not understood. Mr. Taylor had heen 
consulted by Sir John lleuslowe on the subject, and he had recommended 
assaying the sheets instead of receiving them by the appearance of their 
surfaces, as was the usual mode. Dr. Faraday and Mr. Richard Phillips had 
made an extensive series of experiments for Mr. Vivian, aud Mr. Farquliar had 
carefully analysed various specimens; but all these eminent men failed in dis- 
covering any chemical difference between the copper which liad endured well 
and that which had been rapidly destroyed. Sheets of copper rolled the same 
day, uader apparently similar circumstances, differed materially in quality. In 
the process of “ polling," which is carried on by stirring about the copper 
while in a fluid state with polcs of green wood, producing ebullition, whether 
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the operation is continued too long or too short a time, the metal becomes 
brittle, and the quality cannot be recovered. Less copper is now exported 
from Russia, beeanse the attention of the miners is directed to the gold 
mines, Mr. Taylor attributed the superiority of the quality of the foreign 
copper to the ore being smelted with charcoal; whereas English copper is 
smelted with bituminons coal, frequently containing sulphur. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


Apri! 18.—This meeting was attended by the President, Earl de Grey, 
who, having left his vice-royalty to attend to his parliamentary labours, took 
the opportunity of heing present. The attendance was mnst numerons. 

A paper was read by Mr. llosking upon ~ The Composition and Construc- 
lion of Bridges,” the conclusion of which was obliged to be reserved for 
another meeting, on account of the other business of the evening. After 
the lecture his Lordship addressed the meeting, alluding to the happy union 
of the two societies, which had always been an object of his earnest wishes. 
The articles of union were, he said, satisfactory and advantageous to both 
societies, and the Institute had received an accession to its collection of a 
large number of valuable plans, drawings, casts and books. Пе also adverted 
to the accession of M. R. H. Prince Albert as Patron of the Institution, and 
then stated that he had a pleasing duty to perform io presenting the Soanean 
medal to Mr. J. W. Papworth, Associate, for his design of the restoration of 
Crosby llall. It afforded him, he said, additional pleasure to present this 
medal to that young architect in the presencc of his father, who was one of 
the oldest members of the Institute; and had the good fortune to see his 
honourable career followed up by his son. In addition to the medal there 
was а sum of 10 guineas presented by Miss Hackett, the owner of Crosby 
Hall. 

After the conclusion of tlie business of the meeting therc were some bean- 
tiful specimens of Keene's cement exhibited, consistiug of inlaid paving in 
varions colours, capitals of columns, and other applications of the material 
for architectural purposes; they were presented hy Messrs. White & Son. 
A specimen of Caen stone was laid on the table; the price stated at which 
it could be delivered on the Thames was 1s. 10d. per cubic foot. 


ACADEMY OF SCIENCES. 


Feb. 28.—M. Dufresnoy read a report on some researches by M. Pailletteupon 
the metalliferous districts of Calabria, and the north of Sicily. It appeared 
that the mines now worked in those districts were uot opened previous to 
1720, and that before this period the mineral riches of the countries in ques- 
tion had been very imperfectly known to, or at least little used by, the in- 
habitants, and even the Romans. It was about 1720 that some German 
miners were employed by Charles VI. to look for metallic veins; their ope- 
rations assumed a certain degrce of importance about 1753; hut thirty years 
later they were almost entirely abandoned. Most of the metalliferons for- 
mations of southern Italy consist of small veins, resembling those of Auvergne 
and the Limousin. Tables of the quantity of metal produced by the various 
mines now worked accompanied these researches. 

A memoir was read by M. Combes, on /йе sulphureous hof springs of 
Hamman-Eseoukin, near Bona, in Africa. They burst forth on a small pla- 
teau, which is covered by a white crust of thc mineral matter deposited hy 
their water, and they form round each orifice small cones, from the summits 
of which the water flows. Their average heat is from 78 to 80 degrees of 
Reaumur, or from 2074 to 212 Fahrenheit—boiling point. It is only 200 or 
300 paces from the spot where the waters of these springs join a mountain 
stream of cold water, that their heat becomes reduced enongh to allow of 
people bathing in them. They are highly sulphnreous, and send up immense 
clouds of steam. The numbers of people who resort to them for all kinds of 
complaints are considerablc. 

March 7.—M. Arago informed the Academy of the result of some obser- 
vations, lately made with great care, for ascertaining thc exact height of the 
summit of the lantern of the Pantheon above the lowest point, or zero, of the 
water scale at the Pont de la Tournelle, and also the exact height of the 
latter point above the level of tlie sea in the Channel. It appeared that 
these heights were 117 mètres 60 centimètres, and 25 mètres 76 centimétres 
(or 385 ft. 10 in. and 84 ft. біп.) respectively. М. Arago stated, the object 
of this was to serve for the settlement of the exact levels of all points of the 
capital, with a view to a more accurate system of drainage; and further, that 
the Municipal Council had decided ou haviug the altitude of the soil, above 
ihe zero of the scale at the Pont de la Tournelle, marked at a very great 
number of points in the capital, and engraved on plates, which would be 
affixed to public buildings or houses of a certain solidity of constrnction, at 
the points wherc the altitudes would be taken. 

M. Beautemps-Beaupré laid on the table the 5th part of the great hydro- 
graphical survey of the French coast, on which he has been occupied several 
years. Captain Berard preseuted the Academy with the general tahle of ob- 
servations made on board the Uranvs, during the late voyage to and from 
the Island of Bourbon. They related principally to the temperature of the 
ocean. 

M. Chazaillon communicated some researches on tides, and the level of the 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


(Мах, 


ocean. Пе had found that the analytical expression, used by Laplace, for 
calculating the height of the tide was incomplete. 

M. Franceeur read a paper on a new instrument, constructed by himself, 
for measuring the strength of distilled liquors. 

A model was exhibited to the members by M. Sorel, for fixing zine on iron 
by a new application of the voltaic pilc. 

March 21.—A communication was read from M. Amédée-Durand, “ Ona 
New Mode of Constructing Windmills?’ The invention of M. Durand con- 
sists chiefly in imparting to the sails of the mill their impelling force in a 
way resembling that which is experienced in the mode of sailing a vessel. 
The action of the wind striking from hehind hears npon a point beyond the 
centre of the pivot, and tends to keep the shaft in a parallel direction with 
the current of air, the sails being constantly maintained at a right angle with 
the wind. Ву this new system the sails, which are six іп number, are not, 
like those of the common mills in use, supported upon framework, but are 
attached and spread in the same manner as those of a vessel. They are so 
disposed that their whole surfaces may be acted npon so long as the wind, 
augmented in effect by their total surface, is inferior to the weight of a 
counterpoise, which tends constantly to keep it in its normal position. When 
the wind excceds this limit, the counterpoise comes into action, and so 
changes the quantity of surface exposed, that the machinery may continue to 
perform its functions withont any acceleration of motion beyond what is 
requisite. M. Durand states that his invention has been submitted to the 
test of experience, several wills so constructed having for years past been in 
operation, and effectnally resisted the most violent storms. 

Mareh 28.—.4 report, by М. Chevreuil, was read, on a paper, by М. 
Ebethelm, respecting the manufacture of iron. М. Ebelhelm's paper was 
principally on the construction of blast.furnaces, хс. М. Ebelhelm states 
that he is satisfied, from a series of experiments, that the present mode of 
constructing furnaces is as near to perfection as possible, but that nearly 
two-thirds of the combustibles employed pass off in gas, and that there 
would be great economy and advantage іп a contrivance for preserving this 
gas, and making use of it in the process of smelting. The paper, however, 
leaves the question of the precise and best mode of obtaining this result 
still doubtful. 

A paper, by M. Gaudin, on photographic drawing, was read. This gentle- 
man announces, that he has succeeded in obtaining perfect impressions, and 
more rapidly, without the use of the iodine-box, by exposing the plate to 
the action of a single compound of iodine, of his own preparation, mnch 
richer than what is now used iu the uncertain photographic apparatus of the 
iodine-box. 

M. Viau communicated to the Academy a new mode of raising vessels 
sunk iu dcep water. His apparatus consists of a covered, but light and air- 
tight frame work, which he calls the Aydros/a/. The process is commenced 
by allowing the water to rush in and fill the Aydrostat, which of course sinks 
until it reaches the object it is intended to raise. The valves are now closed, 
and the apparatus fixed by means of chains or ropes to the vessel. A stop- 
cock, connected with a pipe, is opened, and this pipe communicates with two 
recipients on a stage, or platform, erected on a boat, or vessel, near the spot. 
One of these recipients contains an acid, and the other carbonate of lime, 
and a communication between them is established, so as to keep np a suflicieut 
supply of carbonic acid gas, which passes through the pipe into the Aydrostat, 
and displaces the water. The Aydrosfat, now filled with a light gas, will 
naturally rise to the surface, if its volume be large enough to drag with it 
the body to which it is attached. 

[The following words were, by accident, omitted at the conclusion of our 
last month's Report, р. 137 :—* he effaced also, and the forgery detected." 


Art-Union Sociery.—The annual meeting for the distribution of prizes 
was held at Drury Lane Theatre, on Tuesday, 26th ult., when a most inte- 
resting report was read, we helieve from the peu of Mr. Godwin, and from 
which we learn that there arc 11,119 subscribers and the amount of sub- 
scriptions is £12,905. The house was crowded to excess, and many hundreds 
were forced to go away for want of room. In consequence of the absence 
of the Duke of Cambridge, the chair was taken by Mr. Benjamin Bond 
Cabbell. The prizes distributed were 240 in number, varying from 107. to 
4004 We regretted to observe that there seemed a disposition to stifle 
inquiry, for when one or two members rose to ask some very necessary ques- 
tions, they were immediately checked; as, however, only one meeting is held 
in the year, we think that some facility should he given to subscribers to ask 
for public information ; it is the only way to prevent abuse creeping into the 
proceedings of so uscful an association. 


The Anti John Scott Russeil—We have witnessed the surprising perfor- 
mance of this small vessel, fitted with Beale’s patent rotary engine. The 
speed of the boat averages upwards of 10 miles per hour, although the engine 
is little larger than 18 in. diameter, and 12 in. broad. We had intended to 
have given the drawings of the engine and boiler, together with some par- 
ticulars of its construction, and the quantity of fuel consume | ; but we have 
deferred doing so until we have had another opportunity of witnessing the 
performance of the engine. To all wha feel an interest in the rotary engine 
we recommend their attention to that of Mr. Beale: tt 1s extremely simple, 


| aud cannot easily get out of order, 
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A Treatise on Fresco, Encaustic, and Tempera Painting. 
ПАТИЛА, Mem. Soc. Brit. Art. London: 1842. 


By EvGEento 


In the artistic movement which has heen communicated to architecture, 
the discussion as to the hest mode of decorating the New Houses of Parlia- 
ment has heen one of the main features. Неге we find two parties formed— 
the architects having declared themselves for the introduction of mural deco- 
ration, aad the artists opposing it, or adiuitting only of oil painting as the 
proper medium. The architects look upon this subject as not only likely ta 
give a more artistical tendency to their art, but as promising to elevate art 
itself. To this are opposed the large body of the artists, who, devoted to 
portrait, landscape, or conversation subjects, having but a limited view of 
their own art, and being incapable of estimating that of others, and being 
above all things ignorant of fresco, reject in the strongest terms either the 
applicability of this medium, or the utility—nay, even nossibility—of the 
existence of high art. They know that the intimate acquaintance with the 
human form, the breadth and grandeur of outline, and the firmness of touch, 
required for fresco, are qualifications which thcir previous studies have denied 
to them; accustomed also to compose on a small scale, they fear the gigantic 
efforts of historical art. To such an extent does this ignorance, do these 
prejudices prevail, that we firmly helieve, that did the fate of the decoration 
of the Попвев of Parliament depend on the fiat of the Royal Academy, that 
by a large majority all idea of it would he rejected. This feeling is to be re- 
gretted, as it will tend hnt too strongly to fortify the inclination for German 
artists, already manifested by some members of the Royal Commission; for 
if English artists declare that they cannot execute fresco, the Commissioners 
will naturally turn to the Bavarians, who are but too ready to assert their 
proficiency. Under such circumstances it is to be expected that the most 
exaggerated and unfounded statements with regard to fresco have been given 
out, which are so ably met by Mr. Severn in another part of the Journal, 
that we do not think it necessary ourselves to refute them. If they thiuk 
that with so many examples before their eyes in the public buildings of Lon- 
don, that the Commissioners will ever trust to oil as the vehicle for decora- 
tion, the artists are most grievously mistaken. Its blackness its varnished, 
surface, its partial effect, and its perishability, would alone suffice to ensure 
its rejection, and throw us npon the mercy of the whitewasher, or of the 
carver and gilder. Fortunately, however, the question does not depend for 
determination upon the artist: the architect has his vote. The artist on this 
occasion is only the subordinate ; and mural decoration is a question which 
has come within the attributions of the architect from the earliest period. The 
architect will, upon turning to Vitruvius, find the instructions and mechanical 
details which, the same in principle aud practice, prevailed in the classic 
period and in modern days; he will find that until the artist commences 
his work on the wet plaster, the whole matter is exclusively in his hands; 
and that even then it is his duty to direct and supervise, to see that the 
harmony of the design is maintained, aud that the several parts are corres- 
pondeut to the whole. Fortunately also, the architect is well qualified to 
judge between the respective media. Пе will look to their general effect, 
to their durability, to their capability of harmonizing with his own labours ; 
and it hecomes no question as to preference between the marmoratum with 
which fresco is incorporated, or a scaly covering of decomposing oil. If the 
llouses of Parliament аге to be decorated at all, it is evident it must he by 
fresco or eacaustic, or not at all; and we heg our readers not to be diverted 
from the right course hy any clamour or misrepresentations of the artists, 
hut to judge for themselves, 

When this question was first agitated, it was the general impression that 
we must either fall lack on the Germans, or commence from the rudiments 
a new school of our own. The result, however, has been to show that we 
have many artists already practically versed in fresco; and many others have 
since made themselves acquainted with it. Among those who have practised 
this art, two are to be distinguished. The first is Mr. Parris, who has loog 
devoted himself to it, aud whose views ou the subject have been communi- 
cated to the Institute, and published in our Journal ; and the second is Mr. 
Latilla, late President of the Society of Dritish Artists, also an old prac- 
titioner in this country, and student in Italy, and author of the work hefore 
us. Among other artists wlio have publicly given their countenance to fresco, 
are Mr. Haydon, who has availed himself of the instruction of Mr. Latilla; 
Mr. Severn of Rome, ihe friend of Keats the poet, and author of the 
valuable discourse on mural decoration which we inseri in our present 
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number; Мг. Baker, of Bath; Mr. Bell, of Manchester; and Mr. Lane; the 
latter of whom are all practically acquainted with it. We learn also on Mr. 
Haydon’s authority, that the late Sir David Wilkie was an advocate for 
fresco, having twenty years ago recommended the former artist to apply 
himself to it. Those who wish to see some account of the labours of these 
artists, will, in some of our recent volumes, find descriptions of works hoth 
by Mr. Latilla and Mr. Parris. 

The work to which we now wish to direct the attention of onr readers, 
we must warn them beforehand is to be studied llebrewwise—from the end 
—for Mr. Latilla has unfortunately tacked to it some preliminary chapters, 
which, not heing copious enough to enter into the whole history of the art, 
come on the ear with all the weariness of common-places. The reader must 
therefore plunge in mediis, and he will there find a good description of the 
practical part of mural decoration, which, although meagre, is sound in its 
teachings. Mural decoration is of four kinds—fresco, encaustic, tempera, 
and kalsamine; to the last of which, although certainly of little importance, 
we see no allusion in Mr. Latilla's work. The first consideration in all cases 
is to be directed to the stuccos, of which there are three layers requisite 
for fresco. The first process Vitruvius calls Trullisatio, or rough plaster, and 
was performed by the Romans with a plaster of 1 partlime, 2 parts rough 
river sand, and I part pounded brick and tile. The second process is named 
Arenatum, or sand mortar, the Roman composition of which was 1 part 
lime and 2 parts river sand, of which they used three successive coats, each 
laid on while the preceding one was damp. Much depends on the Arenatum 
being well prepared: if only one layer be used, the plaster will be liable to 
crack and decay. Forthe Arenatum, the Italian fresco workers of the fifteenth 
century sometimes used pozzolano mixed with Trevertine lime, in the pro- 
portion of 2 of lime to I of pozzolano; and Mr. Latilla says that he has 
used with great success good Roman cement and stone lime, which he has 
found to give a firm basis to work upon, and greater brilliancy to the colours. 
The third process wascalled Marmoratum, or marble mortar, heing composed 
of I part lime and 2 parts marble dust, of which tbree thin coats are laid on 
in different degrees of fineness, the coarsest first, It must be so tempered as 
in working not to adhere to the trowel, hut to leave it clean and free from 
mortar. There is a difference between this aud the Arenatum, for each layer 
of the Marmoratum should be allowed to dry before the succeeding one is 
applied. If the layer of Marmoratum should be single only, the plaster will 
be apt to crack and scale off, and the design will he deficient in brilliancy. 
The thickness of the several layers of plaster in the Baths of Titus is about 
an inch and a quarter, but the Italians diminished this thickness in their 
works, to the serious prejudice of their durability ; neither did they pay such 
attention as the Greeks and Romans to the proper working of the mortars. 

Having for the present dismissed the architect, we have to coosider the 
duties of the artist, to whom Mr. Latilla, asit seems, paradoxically recom- 
mends to paint in all the ornament first ; hut he appears, on reflection, to be 
in the right, assigning as his reason for this recommendation, that it is easier 
to harmenize subject to ornament thau ornament to subject, the subjects 
also being intrusted sometimes to different artists, so that the arabesques form 
an excellent key for the tone and colour of the historical painter. Forevery 
part cartoons must he prepared of one or two layers of thick paper, on which 
the design is sketched with charcoal, and then painted in tempera with 
colours. This outline is transferred on the walls, usually by tracing the car- 
toon with an etching point; but this always leaves furrows ou the stucco, 
and Mr. Latilla recommends in preference pricking out the ontline with au 
etching needle, and then pouucing it with charcoal powder on the fresco. A 
portion of the outline being traced or pounced on the wet stucco, the painting 
begins, which must be executed in sections, as a head or a limh at a time, 
and each part rapidly, so that the colours may incorporate with the lime : no 
retouching can be allowed, with due regard to effect. The arabesques having 
been painted in, Mr. Latilla prescribes that the blank cartoons should be 
fixed in their respective situations, and then the general design to be sketched 
in, as a better judgment сап be formed of it when up. Again, when all the 
cartoons have been drawn, he recommends that they should be aftixed in their 
positions, so that the full etfect of the whole may be seen ; a measure whicli is 
necessary when several artists are employed, and which shows what alterations 
and improvements are required to harmonize the whole. The whole work, 
we say, and the general superintendence of it, should be committed to the 
architect, who is the party responsible for the entire effect, and who is best 
aware of what agrees with his design. 

Encaustic, one of the most ancient methods practised by the Greeks, is а 
particular favourite with Mr. Latilla. Of the ancient practice but little is 
known, and, we are sorry to say, that of its modern applicability as little. 
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Мі, Latilla, with much apparent reason, seems to think that it was executed 
with a mixture of wax and oil; and he has applied this mixture with success 
in the banquetting-room of the Duke of Beanfort’s mansion, in which he 
has happily united the freshness, brilliancy, aud freedom from glare of 
fresco, with the richuess and facility of oil. Mr. Latilla’s process is a good 
one, and one deserving of greater extension; but we do not think that it is 
the ancient. encaustic, if, indeed, the discovery of the true encaustic be not a 
chimera which, if found, would not be worth the finding. From all we have 
seen, we fear it would be so. 

Tempera was practised by the Egyptians and the Greeks, and also in the 
English cathedrals; and, according to Vasari, was executed with yolk of egg 
mixed up with the milky juice of the fig-tree, and then used with colours ground 
up in water, Mr. Latilla says that the fig-tree juice is not essential, but 
that we have a substitute for it in the spurge or wartwort, which yields a 
milky juice applicable for the purpose. Kalsamine is tempera with a con- 
servative surface; but neither of them are so durable nnder the operation of 
the atmosphere as fresco and encaustic. 

Mr. Latilla mentions a curions circumstance with regard to fresco, that in 
the course of drying it frequently exhibits an alarming appearance, the colour 
looking patchy and faint, and a white mould rising to the surface. In the 
course of two or three months, various changes succeed each other till the 
picture almost entirely disappears; but as the plaster dries, it shows itself 
with more tha: pristine beauty. Michael Angelo was so troubled with this 
phenomenon while painting the Sistine Chapel, that he was about in disgust 
to throw up the work, until he was assnred by Julian da San Gallo of the 
iemporary nature of this operation, and the causes of it. 

A great many experiments are now being made as to the best materials for 
cement; and we understand that Mr. Alfred Francis, in the course of a long 
investigation on this subject, has eveu succeeded in getting mural painting to 
withstand the operation of the atmosphere. The subject is important, and 
we hope the results of thesc experiments will be communicated to the public. 


A Manual of the Steam Engine, Ву Әіснлво D. Новіух, A.M., Oxon. 
London: Webster and Geary, 1842. 


Wa should be glad to know for what class of readers Mr. Hoblyn’s book 
is designed. The professional engineer can hardly he supposed to be edified 
by an omnium gatherum of the most trite and superficial remarks on steam of 
the last half century. and the general reader has nothing further to desire 
after the admirable popnlar treatise on the steam engine by Dr. Lardner. 
There is no redeeming quality about Mr. Hoblyn's book. Не docs not treat 
of any new branch of inquiry connected with the steam engine, nor of any 
new application of steam power. Ile has adduced no new facts, supplied no 
new investigations ; he has neither shortened nor simplified any pre-existing 
analysis, nor stated more fclicitously the nature of any particular movement, 
agency, or combination. The only thing he has succeeded in showing is, 
that a man may set up for an instructor without any tolerable acquaintance 
with the subject he professes to teach. A popular treatise upon the steam 
engine is a complete superflnitv, unless its merits be transcendant. Medio- 
crity is unpardonable where great excellence has already been attained ; aud 
Dr. Lardner’s treatise is a standard which it is fatal to come short of, and 
hardly possible to surpass. 


An Account of Patent and other Methods of Preventing or Consuming 
Smoke, ye. By \Үплллм West, Professional Chemist, Leeds. 


Tris pamphlet is a collection of varions schemes for consuming or pre- 
venting smoke, as promulgated by the several projectors at а public meeting 
held at Leeds in January last. «It is dificult from such a heterogenous mass 
of materials to analyse them without entering into the merits or demerits of 
each, which would oceupy the whole of our Journal for the next three 
months, we therefore refer our rcaders to Mr. West’s pamphlet, and let them 
judge for themselves; however, we cannot allow this notice to pass without 
observing that too much praise cannot be awarded to Mr. Eddison, the 
spirited individual who called the meeting together, and who has devoted so 
much of his valuable time and labonr to an investigation of the subject. Tt 
does not appear that the committce who met to consider of the several plans 
submitted, ar Mr. West, the compiler of the pamphlet before us, have come 
to any detcrmination as to which of the various plans is the best, and have, 
like ourselves left it to the public to form their own opinion. 


Height of Paris above the Level of the Ocean.—It appears, from geodetical 
operations and direct levelling, that the zero of the hydrometic scale at the 
Pont de Tournelle is 26°25 metres above the mean level of the ocean. 
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THE ATMOSPHERIC RAILWAY, 


Sin —I am of opinion that the annexed passages, taken from the report to 
the Committee of Privy Council on Atmospheric Railways, by Col. Sir Frede- 
rick Smith, R.E., and Professor Barlow ought to be placed together to enable 
the publie to appreciate the value of one of the conclusions given at page 6 
line 1 of their report. 

“ Secondly, the expence of the formation of the line in cuttings, embank- 
ments, hridges, tunnels and rails, will be very little less than for equal 
lengths of railway to be worked by locomotive engines; but the total cost of 
the works will be much greater, owing to the expence of providing and 
laying the atmospheric tube and erecting stationary engines.” 

The latter part of the conclusion refers to Samuda’s estimate of £1000 
for single and £7000 for a double line for the atmospheric apparatus for 
impelling the trains; but the question whether a less expensive line might 
not be formed by means of steeper gradients, worked by a proportional 
vacuum, appears to be dependent on tlie working force of different vacuums, 
and it ought to be decided by the ratio of the increased cost of higher vacu- 
nms in comparison with the increased resistance of higher gradients, 
and this subject is adverted to at page 4 line 11 of the report. 

“Tn the pamphlets circulated by the patentees,” credit is taken * for two 
important items, which we cannot altogether admit. " Another 
questionable item is the reduced expence of cuttings and embankments, it 
being assumed by the patentecs that not having to take the locomotive up a 
plane, much steeper gradients may be introduced than in present lines ; that 
a great part of the power of a heavy locomotive is expended in overcoming 
its own gravity and resistance in ascending steep plaues is certainly true ; 
and it is equally true that on the atmospheric principle the whole additional 
force is exerted on the load itself. This is unquestionably an advantage, but 
still we think its importance has been greatly overrated.” 

At the bottom of page 5 the commissioners remark, “ Having stated our 
own views, and having given in the appendix the experimental results and 
investigations on which they are founded." Оп referring to the appendix 1 
find they state at page 11, line 1, “ We were desirous, if possible, to ascer- 
tain the working force which different vacnums possessed of urging a train 
forward, but we failed of obtaining on this part of our inquiry any usefu! 
results, the engine not having sufficient power to preserve the vacuums 
constant.” 

The details of four experiments are then inserted, and it is added, “No 
conclusions can be drawn from these fonr experiments except that by the 
falling of the mercury, it is clear that with all the force thrown upou the 
engine, it was inadequate to the duty it had to perform.” 

T apprehend the case made out by the Report respectiog a reduction of 
expence in the formation of the line itself, for an atmospheric railway, stands 
thus :—Ist, the commissioners 20246 the patentees have overrated the advan- 
tage that may be derived from the introduction of steeper gradients or por- 
tions of the line to be worked by a higher than average vacuum otherwise 
employed, and in the consequent reduction of the cost of the line. 2nd, 
that they admit the additional force of such increased yacuum is expended 
on the load itself. 3rd, that in consequence of the inability of the engine 
io preserve a constant vacuum, they were unable to obtain data for the 
determination of the limits within which the steeper gradients suggested by 
the patentees conld be rendered available with the higher vacuums, or under 
what conditions the larger tube also suggested by the patentees for a low 
vacuum would be required on steeper gradients. 4th, that their conclusion, 
that a very small reduction of the expence of the formation of the line itself 
can be effected, is not founded on any evidence as yet snhmitted to the pub- 
Не, but rests on their own opinions. Time and trial must decide on the 
respective values of the assertions of the patentees and the thoughts of the 
commissioners. A jury, by the usage of this country, is directed to give the 
prisoner the henefit of a doubt. Commissioners, acting on different princi- 
ples, report against an inventor. 


А 


REGULATION OF CHTIMNEYS. 


Sin—On reading over the Act for the future regulation of Chimnies, with 
a view clearly to understand its intention, bnt which is not very easy, my 
attention was arrested by the observation “or of greater length than four 
feet our or the wall ;" and 1 have in vain tried to decide in my own mind 
what our legislators mean by it, as the flue must of necessity (as far as I can 
understand) be 1х the wall; and why a less length than four feet should be 
excmpt from the rule as to the size of the flue. Perhaps you, Sir, or some 
of yonr readers, will be good enough to remark on this in your next. 

J have not heard whether the Architect’s Institute have yet acted on your 
suggestion of September last. 

I am, Sir, 
Your obedient servant, 


March 24. А SunscRIBER. 


_ Ht appears to us that why the length of 4 ft. out of the wall is exempted, 
is to give au opportunity of introducing chimney shafts and pots with a cou- 
tracted opening.—Epiror.] 
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TIE NEW TARIFF ON TIMBER, DEALS, &c. 


THE important change that is likely to be effected in the duties on the 
above articles has induced us to give the follawiog information relative to 
tbe present and the proposed new duties; likewise a table which shows more 
immediately the differences hetween the old and new duties on foreign deals. 
We did not consider that it was necessary to extend the table to deals fram 
British possessions, as the proposed new duties are so very trifling, and can 
be easily calculated from the cubical contents we have given of the various 
lengths of planks, deals, and battens in the table. 


Present Duties on TIMBER AND DEALS IMPORTED INTO GREAT BRITAIN 
FROM FOREIGN COUNTRIES AND DnrrIsH Possessions. 


Foreign. | British. 
Battens, nof exceeding 7 inches wide ond 9$ in. | £ s. dj £ s. d. 
in thickness per 120 
, Ends, under 6 feet long & © uw 7 0% 
» 6 ft. in length and not exceeding 16 ft. 10 0 01 0 0 
» exceeding 16 ft. and not exceeding 21 ft. |110 01 3 0 
т 21 ft. 53 AST. 20 0 02 0 0 
Dears, above 7 inches wide and uot ‘exceeding 
31 in. in thickness per 120 
* Ends. under 6 ft. long 6 0 01015 0 
» 6ft.in length and not exceeding 16 ft. 19 0 0|2 0 0 
» exceeding 16 ft. and not exceeding 21 ft. |22 0 0| 2 10 0 
» 21 ft. » 45ft. 44 0 04 0 0 
м exceeding 45 ft. or above 3} in. thick, 
(not being timber 8 in. square and upwards) 
per load of 50 cubic feet | 2 10 0 
and farther рег120 |6 0 0 
Timber, 8 in. square & upwards, per load of 50 c. ft. | 2 15 0, 0 10 0 
Wainscot logs ditto & 3m Qi w 
Oak ditta 215 01010 0 
Teak ditto 010 0 
Mahogany per ton 4 0 0 
Ditto from Honduras ditto 110 0 
Balks, Ufers, and Fir Quarters, under 5 in. square, 
and under 24 ft. long рег 120 18 2 713 5 0 
Ditto 24 ft. long and upwards n 27 0 0417 6 
Lathwood, in pieces under 5ft. in length, рег fathom 
i 6 ft. wide and 6 ft. high 4 5 0015 0 
5 ft. and under 6 ft. 616 0 
"m 8 ft. ib 12 ft. 10 4 0М15 0 
»  12ft. and upwards 1312 0 
Firewood per fathom | 0 19 0| 0 0 10 
Prorosep New Duriks. 
Foreign. British. 


485 fh || SS 8, 06 
110 0 
From and 

after the! 
10th of 

Oct.1843.: 
I 5. 9 J 
| 18 0 | 
J 


Timber or Wood—not being deals, battens, 
boards, staves, handspikes, oars, lathwood, 
ufers, or other timber or wood, sawed, split, 
or otherwise dressed, except hewed, and not 
being timber or wood otherwise charged with 
duty, the load of 50 cubic feet 


deals, battens, boards, staves, ufers, or 
other timher or wood, sawed or split, and not 
otherwise charged with duty——the load of 
50 cubic feet 


From and, 
after Oct 
10,1843. 


112 0 
Firewood the fathom of 216 cubic feet | 0 10 0 Free. 
Lathwood ditto 20 0 010 
Oars the 120 710 0: 0 3 9 
Teak the load of 50 cubic feet | 010 0| 0 1 0 
Mahogany 
Wainscot 


The change in the timber duties will come iuto operation on the 10th of 
October, 1842, 
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TABLE SHOWING THE COMPARISON OF THE PRESENT DUTY AND THE 
INTENDED New Duties on Puanxs, Deats ann BATTENS FROM 
Foreign Countries. 


| y al Duty 
Mert Duty, from | Duty, from 


Contents 
а А 5 Oct. 1842, | Oct. 1843, 
BUN | ppor ete 38s.per load. 32s.perload. 
120 Planks, 3 x 11 E 8. £ os d WES d 
21 ft. 5771 22 21 18 11 |} ІБ?2 5 
20 ft. 550 22 2018 0 | 17 12 Q 
18 ft. 495 22 19 14 11 | 15 16 10 
16 ft. 440 19 16 14 5]|14 1 7 
14 ft. 385 19 14 1410 |12 6 5 
12 ft. 350 19 1214 11 | 10 11 3 
6 ft. 165 6 $19 8 55 7 
120 Deals, 3 x 9 
21 ft. 4791 2p 1719 1/15 2 19 
20 ft. 450 а 1; 2 011148 0 
18 ft. 405 | 22 15 7 10 | 12 1055 
16 ft. 360 19 1313 711110 4 
14 ft. 315 19 VIMO 5 АО 
UOTE 270 19 10 5 2 8 12 10 
6 ft. 135 6 $5 2 7 Шара 
120 Battens, 23 x 7 
21 ft. 3063in. | 11 10 |1117 9] 916 0 
20 ft. 2018 11 10 I2 1 * 9 6 8 
18 ft. 2623 11 10 ІІБ) % 8 8 0 
16 ft. 233 4 10 817 3 79 4 
14 ft. 204 2 10 % 18 2 610 8 
12 ft. 175 10 613 0 512 0 
6 ft. 87:6 3 3. 6 6 216 Q0 
All the above per load of 
50 feet 118 0 112 0 
Timber т 2 m 110 0 NW 5 @ 


EXPLOSIONS OF STEAM BOILERS. 


Tue calamitous accident which occurred lately in the Clyde has recalled 
public attention to this snbject, and there can hardly he a doubt that unless 
means can be devised of rendering explosions less frequent, there will be some 
legislative euactment upon the subject. We should desire much to see the 
causes of explosions investigated at the iustance and nnder the direction of 
the Steam Association, with the view of inducing the voluntary adoption of 
mcasures calculated to avert such disasters. The influence of example and 
the force of opinion wonld be prnductive of far greater amelioration than 
any legislative iuterfereuce without giving rise to any of the confusion, irri- 
tation, and injury which such an interference wonld create. From a variety 
of circumstances which have come to our knowledge, we are thoroughly per- 
suaded that the most prolific sonrce of explosions is a deficiency of water in 
the hoiler. There can hardly be a douht that this was the cause of the late 
explosion of the Telegraph, in the Clyde, as well as of the Victoria in the 
Thames, and the Union in the Humber. Explosions generally take place 
just after the engines have been set to work after having been stopped for 
some time. lu consequence of the inaction of the feed-pnmp whilst the en- 
gine is at rest, no water enters the boiler, and the quantity of water left in 
the hoiler is rapidly diminished by evaporation until the water level falls 
helow the top of the flues. The upper part of the flues conseqnently becomes 
red hnt, and the rapid generation of steam or the decomposition of the water, 
immediately that the renewed action of the feed-pump sends a quantity of 
water upon the red hot plates, induces so great and so sndden a pressnre, 
that explosion immediately cnsnes. The obvious remedy for this state of 
things is to furnish every boiler with a contrivance to maintain the level of 
the water by self-acting means, so that whether the engines are at work or 
whether they are stationary, the surface of the water in the boiler is pre- 
served at a uniform height without the necessity of any alteration on the 
part of the engineer. lt is perfectly possible to accomplish this by a snitable 
mechanism, and no vessel onght, we conceive, to be withaut some species of 
apparatus to attain this end. We have seen one contrivance which is not 
merely perfectly efficacious, hut extremely simple, and which we wonld re- 
commend to the notice of those interested in steam navigation. This con- 
trivance is, we understand, the work of Mr. Rohert Siuclair, of Gould Square. 
There may he other mechanisms that we know unt of, equally efticacious, and 
the merits of all shonld be investigated and the best chosen. But whether 
viewed as a measure of safety in preventing explosions or fire from an over- 
heating of the flues, or as а measure of economy in obviating the fearful 
expense so often arising from boilers being burnt, as is the technical phrase ; 
we are strongly of opinion that some automatic feeding contrivance ought to 
be resorted to, and we can speak with much confidence of the merits of that 
particular contrivance we have alluded to. 
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ON ARCHITECTURAL CRITICISM. 


ADDRESSED To J. L. 


PATENT VALVE CLOSETS. 


Sin—I beg to solicit your attention to an improvement in the Valve (or 
Bramah’s) Water Closet, patented by W. Beetson. Its decided advantage 
will be clearly seen from the following engravings. 


Ax apology is certainly due from me to J. L., inasmuch as I addressed 
J. L. when Ditto, it seeros, was the mystical person to whom, a reply being 
necessary, I should have replied. My hope of pardon from J. L. rests upon 
that gentleman’s perceiving that the word Ditto, coming immediately after 
his initials, was the cause of my being led into the mistake alluded to. Upon 
the general manner of my writing, which J. L. condemns for want of sim- 
plicity, I feel compelled to be silent—-readers heing generally better able than 
writers are to determine such a question—though of course it cannot be 
supposed that 1 could, in reason, by bowing to the opinion of J. L., а name- 
less writer, confess to a fault by no means small, For although 1 would 
allow it to be very possible, that the revelation of my ideas upon criticism, 
may not have been sufficiently clear to every reader, yet 1 would submit to 
the intellectual critic, whether the necessity of fitting thoughts, often re- 
quiring a wide field for tbeir display, into the columns of a periodical, would 
not account for occasional obscurity. It wonld be unreasonable for a person 
like myself, freely animadverting on others, to hope to escape animadversion 
himself, but if there are, amongst the intelligent correspondents of this 
Journal, any who have tried their skill on similar themes in a periodical, 
I feel certain of their indulgence. Leaving this matter to the discernment of 
just people, it only hecomes me to notice the paragraph complained of, with 
the view of proving that the paragraph is not obscure and unmeaning, al- 
though J. L. may not perceive its force. 1 would remark that, unconcerned 
as J. L. was in the remark which led to that paragraph, and innocent as he 
was necessarily of the feeling, or affectation of the feeling, of contempt for 
me, which feeling, or its affectation, Ditto displayed in his remark, I was 
provoked to notice, he could not feel the edge of a reply which cut only as 
it insinuated what it was I despised. This manner of answering, if obscure, 
has been a favourite method of reply amongst orators and poets of every age, 
and for this simple reason, that it allows a speaker or writer to represent his 
own feelings, at the same time as he ridicules or expresses contempt for 
those of others. 


April, 1842. Fneperick East. 
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The Valve Closet is allowed by all scientific men to be the best in use: but 
from the fact of the valve of the common (or Bramah’s closet) lying hori- 
zontally, unless the handle is pulled up all the distance, it only opens PARTLY; 
and when opened the whole distance, the valve and axle are exposed to the 
paper, &c. catching upon it. By this invention the faults of the present 
closet are quite counteracted. 

The priucipal improvement consists in the valve at the bottom of the 
basin being placed in a sloping position, which positinn allows the valve to 
open quite out of the way, and prevents paper, &c. catching upon it. 

B 


A Shows Beetson’s Closet in section, with the ge 
valve closed. ; 

B Shows how far the improved valve opens 
when the handle is raised. И 

С Shows the common (or Bramah’s) valve { 
open. 


ON TIIE MEASUREMENT OF STONE BRIDGES. 


Sin—In your last number a correspondent asks the hest way of finding 
the contents of a stone bridge. No general formula can be found, but the 
following remarks—equally applicable to brick—will, 1 think, be found 
pretty general. 

Begin by the piers, abutments, &c. It is best to keep the footings separate 
The following formule are useful for the contents of the arch :— 

For a semicircle, W. D. (К. т.) 


180 
For a segment, №. D. (R. т.) PE 


The improved Bramah’s 
valve. valve. 


The dotted line shows the valve partly open, which is its position when the 
handle is raised quite up. 

The valve of the improved closet cannot be opened, as shown by the 
dotted line of figure C, as the slightest movement of the handle opens it 
perpendicular, or as far as the common ctoset, when its handle is pulled 
quite up. 

Another improvement consists of a valve being placed in the waste arm, 
(or overflow pipe); the use of this valve is to prevent smell from arising, 
should the part trapped be dried up, which is often the case. 

lam, 
Yours obediently, 

70, Strand. Е. Ror. 


where W=width of arch; D=the thickness (measured, of course, on a 
radius); R—internal radius + half the thickness: 7=3'1415; w=No. of 
degrees in are. The backing and walls resting on arch have a curved out- 
line. For this a straight line may he substituted, taking care to equalize the 
portions left out with those added ; or they may be supposed to be carried 
down to the springing line, and from the contents thus found, the arch and 
archway (calculated as above) must be deducted. Many, and particularly 
railway bridges, are symmetrical about 2 axes ; it is in this case the easiest 
way to take out the cubic contents in one quarter, and multiply by 4 for the 
total contents. Almost all bridges are syromctrical about 1 axis; in this 
case, of course the multiplier is 2. All the different parts should be kept 
separate, and their title put on the side, as it facilitates revision ; and besides, 
many parts being repeated, saves the trouble of repeating the calculations. 


MR. S. SEAWARD'S MEMOIR ON AUXILIARY STEAM POWER. 


Sin—1n your review of Mr. Scaward's memoir on Auxiliary Steam Power, 
you quote as from the 5th Part of Vol. 111. of the Transactions of the Iusti- 


tution of Civil Engineers, the following passage, “the employment of a I am, Sir, 
quadruple amount of steam power would not double the speed, although in Yours, &c. 
theory this is assumed to be the fact.” I have read the article over very April 11, 1842. A. II. P. 


carefully, and cannot find such a passage; the only one resembling it is at 
page 386. “Тһе immediate consequence of this disproportionate increase 
of weight is a greater immerscd section of the vessel, and a necessary in- 
crease of resistance offered to her motion, so that the force required to pro- 
pel her through the water must always increase with the power employed, 
and not even cubing the steam power would produce double the velocity.” 
It would be only just to make this correction in your next number. 


M. IxsT. С. E. 


[The only answer we have to give to the above communication is to re- 
quest any of our readers who may be desirous to examinc for themselves, to 
cal] at our office and inspect the copy of the Transactions in our possession, 
and there they will find the passage as quoted by us, word for word; at the 
same time we are bonnd to say that we have scen another copy of the So- 
ciety’s Transactions, since the appearance of our review, and in that copy the 
paragraph is transmogrified into the one last quoted by our correspondent 
above.—EniTor. } 


pem 
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STEAM NAVIGATION. 


—— 


THE WEST INDIA MAIL STEAM PACKET COMPANY. 

It pains us much to be unable to say anything caleulated to repress the 
growing conviction that this is a most perilous enterprise—not that there is 
anything inherent in the nature of the scheme to render it necessarily disas- 
trous, but that the management is so supremely injudicious as would be fatal 
to any project, even the most promising. It is true, that this evil admits ot 
a simple and obvious remedy, but the constitution of the human mind is 
such, that men prefer to attribute calamities to any cause except their own 
ignorance or indiscretion ; and a fault once committed, is oftener defended 
than acknowledged. On this account, although the means of amelioration 
are attainable, our hopes of spontaneous amendment are but feeble ; and cer- 
tain itis, that the accomplishment of such a thorough reformation as the 
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exigency of the case demands, requires much fortitude upon the part of the 
directors, as it involves the admission of past errors and the dismissal of 
cvery cherished prejudice and prepassession. It is right. however, that the op- 
portunity of reformation should be afforded, and we are willing to render our 
best advice and assistance towards so happy a consummation. lt would 
grieve us much, that any calamity should fall upon this most spirited and 
arduous enterprise. Such an event would operate most perniciously upon the 
whole interest embarked in steam navigation, and paralyze the spirit of com- 
mercial adventure in the same channel. Should no improvement have been 
carried into effect before next month, it is our intention to enter into a tho- 
rough analysis of the character and management of this enterprise : and we 
are only prevented from doing so at once by the apprehension that our expo- 
sitions might occasion such inconveniences as the obduracy cf wrong-headed - 
ness alone deserves. 

We entreat the respectable directors of this undertaking to give their im- 
mediate attention to this subject. Let them look to the dangers of their 
present position—dangers from which neither magisterial pomp nor inexpe- 
rienced precipitancy can possibly save them. Wasit ever befare heard of. that 
the utmost skil] and experience should be deemed unessential to the success 
of an enterprise of extraordinary magnitude and difficulty, thongh found in- 
dispensable to the prosperity of more limited and less adventurous schemes ? 
and can the dircctors confidently say, that in the whale compass of their im- 
mense establishment, there isa single man to be found experienced in the 
conduct of commercial steam navigation upon the large scale? Ts such an 
enterprise as this to be expected to succeed in the hands of inexperienced per- 
sons, even although those persons may unite much general ability with mush 
plausible pretension 2 What are the fruits of such administration? There 
is scarcely a newspaper which does not teem with accouats of mails late—ves- 
sels wrecked. or missing—quarrels abroad—passengers almost starved—and 
vessels following one another by mistake—and at an interval of a few hours 
across the Atlantic ? whilst, at other times, the greatest inconvenience and 
distress are occasioned by merchants being left without their remittances for 
months together. and correspondents without their letters. Do the directors 
imagine that such things will be long endured, or is it to their interest or 
credit that such things should exist? But all this is as nothing when com- 
pared with the loss which must arise from the working of the vessels under 
existing conditions. One vessel comes in with twelve or fourteen [passen- 
gers—another, with five or six, bringing an income of a few hundred j.onnds, 
perhaps, when the expense of a voyage must be several thousands. There is 
the mai) money, ’tis true ; but how far will the mail money go towards pay- 
ing for coal, insuraace, and wear and tear? But we are departing from our 
intimated intention. We think the enterprise beneficially accomplishable, 
but not uader existing circumstances ; and unless those circumstances аге so 
changed as to give the undertaking a fair chance of success, we shall, in our 
nest number, draw the attention of the proprietary and the public to the 
subject. 


* THE PRECURSOR.” 


Tins is really an extraordinary steam vessel. We were prepared to expect 
a handsome and an efficient vessel, from Mr. Rabert Napier, but we could 
hardly hive anticipated that a vessel built for the ordinary purposes of com- 
mercial transport, should have been capable of making her way from the 
Clyde to the Thames in so short a time as 70 hours. A rate of progress, by 
the unaided agency of steam, such as the performance of this voyage in- 
volves, is in the case of large sca-going vessels, not only unprecedented, but 
almost incredible, and demands the most unequivocal testimony for its 
authentication. Under the influence of this sentiment, we have examined the 
“ Precursors” log: we have also derived collateral information from un- 
biassed and anthentic sources ; and we bave much confidence in the exacti- 
tude of the information wc now purpose to lay before our readers. 

Тһе “ Precursor ” started from Roseneath, a place on the Clyde. imme- 
diately opposite to Greenock, on the 8th of April, at 35 minntes after 1, and 
arrived at Blackwall at 5 minutes after ]. on the llth. The tota! time occu- 
pied between the clock light, a little below Greenock, and Blackwall, was 
including stoppages, &c. 71 hours; and if we make a deduction of one hour 
for the several stoppages. inclusive of 50 minntes, during which the vessel 
was going quite slow, waiting for the pilot, the actual time occupied between 
the clock and Blackwall will be only 70 hours. The distance between those 
two points we have heard severally estimated at 775 and 800 geographical 
miles. Our own measurements, upon a good chart, induce us to believe the 
Jatter estimate the more correct, and 800 divided by 70 1s equal to 11} geo- 
graphical miles per hour nearly. This is an extremely high average, par- 
ticularly as the voyage was accomplished without any aid from sails, and the 
progress of the vessel, during a considerable partof it, was retarded by a 
head-wind of such intensity as to have reduced the speed of the engines 
from 15 to 13 revolutions per minute. We are informed, that her speed, 
when unimpeded by an adverse wind, was 15 geographical miles per hour. 

The“ Precursor *' is the first of a line of large steam vessels about то be esta- 
blished between Calentta and Suez, in continuation of the Peninsular and Orien- 
tal Campany’s line of steam communication between Southampton and Alex- 
andria, The engines are of the common side-lever construction, by Mr. 
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Robert Napier, of Glasgow, who, we understand, contracted for the entire 
vessel. They are of the collective power of 500 horses: the burthen of the 
vessel is equal to 175] tons, Х.М. 

We shall. next month, more fully describe the dimensions and construction 
of tlie engines and vessel. 


П Peloro.—This is a compact steam vessel, built by Mr. Pitcher for the 
Neapolitan Government, for conveying the mails. Нег dimensions are 
130 ft. in length between perpendiculars, 19 ft. 63 in. moulded breadth, and 
20 ft. 21 in. extreme breadth; depth in engine room 11 ft. 21 іп. ; burden 
252 tons, B.M. She is fitted with a pair of 50 horse engines, by Messrs. 
Boulton, Watt, and Co.; cylinders 31t. 31 in. diameter, and stroke 33 ft.; 
paddle-wheels 15 ft. 6 in. diameter: lengih of boards 8ft., and 16 in. wide. 
She performed. at an experimental trip on the Thames, on Tbursday. 21st. 
ult., an average velocity of 10} miles, consuming a very small proportion of 
fuel. The indicator figures showed a vacuum of 12 to 13 lb., with a pressure 
of 31 lb, of steam. 


NEW CHURCHES, &c. 


Stockport.—The opening of the New Unitarian Church, a unique and very 
elegant edifice, took place оп 23rd. March last. The site is in St. Peter's 
Square. The body of the chapel isa parallelogram, externally 63 by 44 ft. 
with a projection at the south end about 30 ft. wide by 14 ft., in which is 
placed the principal entrance, and the staircases to the boys’ and girls’ 
Schuols, and to the organ gallery. At tbe northerly end there is also a pro- 
jection about 24 ft. wide, by 6ft., in which is placed the pulpit and the 
communion. The interior of the chapel will accommodate 400 persons: there 
are no galleries except for the organ and choir, jo the recess at the south 
end. The exterior projection at the sonth end is flanked by double bold 
buttresses, having cireular shaits at their external angles, with bases and 
capitals to the same, the whole being surmounted with triangular headed 
canopies, out of which proceed octagonal turrets, surmounted by pinnacles. 
ending in carved finials, about 50 feet above the level of the street, and 
having an enriched corbel table round the foot of each pinnacle. Betwixt 
the buttresses to the south front there is a splayed recess, surmounted witha 
pointed arched head, with hoad mould thereto, terminating upon carved 
heads. In the lower part of this recess is placed the principal entrance to 
the chapel; it has splayed jambs, and a pointed arched head, surmounted by 
a moulded triangular headed canopy, terminating with a carved finial. Over 
the door are three lancet windows, united together by their hood moulds, 
which terminate upon foliaged bosses. the centre window being higher than 
the side ones, and the upper end of the eanopy of the door stands out quite 
clear of the lower part of the centre window. ‘The gable in the south front 
has a moulded canopy terminating with a carved finial on the apex. The 
ends of the chapel, extending beyond the projectionsto the same, are finished 
with a moulded coping, terminating in moulded canapies at their lower ends. 
The sides of the chapel are divided inta six compartments. by broad flat 
buttresses, with one set off, and terminating at the upper ends with the over- 
hanging parapet, which is supported by moulded stone corbels betwixt them, 
with cast iron moulded gutters thereon, and in each compartment is placed a 
lancet window. The upper base moulding is carried along the sides of the 
building, and in the space under it, betwixt the buttresses, are placed the 
windows to give light to the schools, The whole of the exterior of the 
building is faced with stone, hammer-dressed, except the ashlar dressings 
and moulded work, which is tooled; the stone for the former is from the 
Kerridge delphs; and for the latter. from the Yorkshire delphs; and it is 
worth while noticing the greatly improved effect which the narrow courses 
from the Kerridge delphs give to the building from the usnally wider 
courses which are obtained from other delphs. The entire cost of the build- 
ing, including the additional expense incurred by the peculiar nature of the 
foundations, will not exceed £3000. ‘The chapel has been designed by, and 
built under the superintendence of Mr. Richard Tattersall, Architect, of 
Manchester. 


Ireland. —A Roman Catholic Chapel at Dundalk was opened on the anni- 
versary of the Apostle of Ireland. It is constructed of hewn granite stone. 
from ile neighbouring quarries, and is of the pointed style, which prevailed 
during the latter part of the thirteenth century. lt consists of a nave and 
side aisles, divided by two rows of clustered pillars, having monlded capitals: 
from which spring lofty pointed arches, supporting a clerestory pierced with 
windows, which give light to the body ol the church. The nave. or centre 
division. projects Doth in the front and rear several feet beyond the ends of 
the side aisles, having twa lofty hell-towers, octagonal in form, composed of 
five stages, or compartments, with enriched cornices, panels, and mouldings. 
The upper divisions of these towers are extremely light and ornamental, 
having panels of pierced tracery. and slender, graduated, angular buttresses. 
which rise very boldly above the perforated parapet of the roof, and are 
crowned with embrasured parapet, pinnacles, and finials. The principal 
entrance to the church is in the north front, having three spacious doorways 
of great beanty. Fhe grand entrance is between the octagon turrets, and is 
deeply recessed; the imposts are ornamented by well relieved mouldings and 
eal pillars; from the capitals rise rich mouldings and tracery, which 
surrounds and intersects the pointed arch with a very pleasing effect. On 
eitber side of this entrance are placed ornamental niches, having angular 
buttresses and canopies, intended for the reception cf full length statues. 
Immediately above the great doorway rises a magnificent window, 17 ft. wide 
by 30 ft. in height, having moulded imposts boldly recessed. The arch is 
sirmounted by a hood-monlding, sustained at the springing by sculptured 
heads. The open part has six divisions, subdivided by an ornamental tran- 
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som, which separates tlie window into twelve lights. The head is filled with 
delicate and varied tracery of very beautiful design. 1n the centre of the 
pointed gable is an ornamental opening. moulded and surrounded by a drip- 
stone, which is filled with louvres. for the purpose of admitting air to the 
roof. Above is a large enriched raking-cornice. supporting a parapet of open 
panelled work, from whose acutcly-poiuted apex rises ап ornamental cross. 
The lateral doorways are recessed with drip-stone. resting on eurbels. The 
spandrils are filled with carved shields aud cinquefoil tracery. The flanks 
of the building are sustained by an equal number of graduated buttresses of 
three stages, which rise above the embrasured parapet, and terminate in 
pinnacles and finials. Between the several divisions of these buttresses the 
wall 15 pierced with large openings, having pointed arches and hood-mould- 
ings; each opening is divided by moulded stone mullions and a transom into 
six lights, and the heads filled ‘with tracery work. The south end of the 
church is in a plainer style than the principal, or north front. The body 
projects here very boldly, and is to Le the Sacristy : it is flanked by octagonal 
towers. The great window which lights the Sanemary is 36 ft. high, by 15 
wide, divided and subdivided into fifteen openings or lights: the head is filled 
with very rich ornamenta] ramilying tracery. The clerestory which rises 
above the roof of the side aisles, is equally divided in the sides by buttresses 
and lofty pinnacles: between each buttress is a pointed window, filled in with 
mullions and tracery of eut stone. The dimensions of the building taken 
over the walls are 178 ft. from полі to south, by 78 ft. іп breadth; the 
height to the upper pinnacles of the nave 75 tt.; the elevation of the front 
towers is upwards of 86 ft. The rear towers are not yet finished ; but the 
finish is intended to correspond, in every respect, with that of the front. 
When the edifice is completed, it will, without doubt, rank among the best of 
our modern ecclesiastical struetures. both for magnitude and beauty of 
design. We have often greatly admired buildings planned and superintended 
by our distinguished and excellent townsman. But. regard to truth. as well 
as justice to professional merit, requires us to state that, for so far, Dundalk 
chapel is decidedly the chef-d'œuvre of Thomas J. Duff, Esq.—Newry Paper. 


LIST OF NEW PATENTS. 


GRANTED IN ENGLAND FROM 3lst Marcu To 28TH Арві, 1842. 
Six Months allowed for Enrolment. 


ЈоѕЕРН Crisinp Danie, of Tiverton Mills, near Bath, for “ improve- 
ments іп making and preparing food far cattle."—Sealed March 31. 

JuLivs SEYBEL, of Golden-square, Middlesex, chemist, for “ improvements 
in the manufacture of sulphate of sada and chlorine?’ —March 31. 

Wiiiiam Liversipce TRiPPETT, of Charlton-upon-Medlock, Lancaster, 
agent, for “improvements in looms for weaving by hand or by power."— 
March 31. 

Joux Bryan, of Whitehead's-grove, Chelsea, gent., for “an improved 
mode of expelling the air from certain cases or vessels used for the preser- 
vation of various articles of food.” —April 6. 


James ӛмітн, of Deanstone Works, Kilmadock, Perth, cotton spinner, . 


and James BucHANAN, of the city of Glasgow, merchant, for * improve- 
ments applicable to the preparing and spinning of cotton, wool, flax, hemp, 
and other fibrous substances.” —April 6. 

Jous Reap, of Regent’s Circus, mechanist, Henry, PurLAND, of Hurst 
Green, Sussex, farmer, and Cares Woops. of Fore-street, Cripplegate, 
commercial traveller, for “improvements in the construction and make of 
driving reins, harness, bridles, and reins, and in bridles and reins for riding." 
—<Apri} 6. 

Jean Gronce Sinz Cranke, of Euston-grove, engineer, for “ improve- 
ments in supplying and regulating air to the furnaces of locomotive engines.” 
A communication.—April 6. 

Tuomas Crive, of Birmingham, iron-founder, for * certain improvements 
in the construction of candlesticks.” —April 7. 

Joux ANTHONY Тікікхе, of Feuchurch-street, merchant, for “ improve- 
ments in machinery or apporatus for knitting”? А communication.— 
April 7. 

Marc CarLoTTI, of Little Argyle-strect, Regent-street, Gent., for “ cer- 
lain improvements іп the construction and manufacture of boots, half-boots, 
shoes, clogs, and galoshes." А communication.—May 8. 

WixiiaM Fatconer, of Clapham Common, Gent., for * rprovements іп 
apparatus for attaching butions and fasteners to yloves and parts of gar- 
ments.’—April 13. 

Јонх Bynow Dawes, of Trafalgar-square, Charing-cross, Middlesex, 
Gent., for “а certain improved chemical composition or compositions, to be 
employed in the preparation of glass or other media of light.”—April 15. 

Joun Lame, or Kidderminster, machinist, for “ improvements in engines 
to be worked by steam, air, gas, or vapours, which improvements are atso 
applicable to pumps for raising or forcing water, air, or other fluids?” — 
April 15. 

Tuomas Rrenanps, of Liverpool, bookbinder, for “certain improve- 
ments in the art of bookbinding, and also in machinery or apparatus to бе em- 
ployed therein." — Арт! 15. 

Atrren JEFFERY, of Lloyd's-street, Pentonville, Gent., for “2 new 
method of preparing masts, spars, and other wood, for ship-building and other 
purposes.” — April 15. 

CHARLES Fantna, of Leicester-square, chemist, for “anew method of 
manufacturiny soap, candies, and sealing-wax.” —April 15. 
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Kent Кіхарох, of Exeter, cabinet-maker, for ‘ certain improvements iu 
impressing and embossing patterns on silk, cotton, and other woven or felted 
fabrics —April 21. 

WittramM Norr, of Jermyn-street, St. James’, boot and shoe-maker, “ for 
certoin improvements in the monufocture of boots and shaes.”—April 21. 

ALPIIONSE DE TnoisnnioUx, of Great Russell-street, Bloomsbury, Gent., 
for “ improvements ін lithographic and other printing-presses." A commu- 
nication.—April 21. 

Отто Коттом, of Gracechurch-street, Doetor of Medicioe. for “certain 
improvements in machinery or apparatus for spinning cotton, wool, silk, and 
other fibrous substances. A comummnication.—April 26. 

Witt1am Woop, of Wilton, manufacturer, for “а new mode of weaving 
carpetting and other figured fabrics —April 26. 

Ssptimus Соскіхе, of Birmingham, draftsman, for “ certain imprave= 
ments in the production of light, by the burning of oil, tallow, and wax, and 
in the apparatus for reyulating and extinguishing the same.” Partly a com- 
munication.—April 26. 

RAOUL AnMaND JosePH JEAN COMTE DE LA CHATRE, of Leicester- 
square, Ricuarp Таргіх  CnanipGr, of Weymouth-street, Gent., and 
Ricuanp Hopeson, of Salisbury-street, Strand, Gent., for * improvements 
in preparing surfaces of fabrics, to be used in covering roofs, floors, and olher 
surfaces.” А communication.—April 26, 

Henry Ковіхѕох PALMER, of Great George-strect, Westminster, civil 
engineer, for “ an improvement or improvements in the construction of roofs, 
and other parts of buildings; aud alsa for the application af corrugated plates 
or sheets of metal to certain purposes, for which such sheets or plates have 
not heretofore been used.—April 26. 

Joseru Месе, of Keppel-street, Russell-sqnare, merchant, for *'improee- 
ments in the making or constructing of trousers.” А communication.— 
April 26. 

Joux Henry Pare, of Grosvenor-street, Boud-street, piano-forte-maker, 
for ‘ improvements in carriages, and in the construction of wheels.—April 28. 

Јонх Vanzrzv, of Colne, Lancashire, and Ермомѕох VanLEv, of the 
same place, cotton manufacturer, for ** certain improvements in steam engines.’ 
—April 28. 

WirriaM Losy, of Newcastle-on-Tyne, Esq., for “improvements in the 
construction of wheels for carriages aud locomotwe engines intended to be em- 
ployed on ratlways.—April 28, 


The following Patents were accidentally omitted in the list of last month, 


Јонх GREEN, Jun., of Newtown, Worcester, farmer, for * improvements ia 
machinery or apparatus for cutting or reducing turnips, mangel wurzel, car- 
rots, and olher roots, for food for horned cattle, horses, and other animals." 
--Магеһ 7. 

Joux Georce Вормев, of Manchester, engineer, for “ improvements in 
machinery or apparatus for cleaning, carding, roving, and spinning cotton 
aud other fibrous substances.” —March 7. 

James ReapMan, of Islington, gent., for “an improvement or improve- 
ments in the barometer.”—March 7. 

Joun Duncan, of Great George-street, Westminster, gent., for “ improve- 
ments in machinery for excavating soil.” А communication.—-March 7, 

Joux Warrick, of Lawrence Pountney Lane, Cannon-street, merchant, 
for “ ап apparatus called a gasoscope, and intended to show the presence of 
bi-carburetied hydrogen yas (the gas used for lighting) im mines, wells, houses, 
buildings, rooms, and vaults ; and consequently to prevent the explosions aad 
accidents liable to be produced by the said gas.”—March 7. 

Francis Kane, of Cumberland-street, Middlesex llospital, mechanic, for 
“ improvements in the construction of fasteninys for the parts of bedsteads 
and other frames?’ —March 7. 

Sin Francis Desances, of Upper Seymour-street, Portman-square, 
Knight, aud Anguis lToNovg Aveusrus Durant, of Long Castle, Shrop- 
shire, Esq., for improvements in apparatus for sweeping and cleansing chim- 
nies or flues, and extinguishiny fires therein, which they intend to call ‘ra- 
moneur.’ "—March 7. 

Ковект FRAMPTON, of Cleveland-street, Fitzroy-square, coach maker, for 
*5 iniprovements in the construction of hinges." — March 7. 


TO CORRESPONDENTS. 


О. T. Both his communications have been received ; опе, ar both, if possible, 
will appear next mouth. We hope that, notwithstanding our delay in inserting 
his papers, he will continue to forward us the result of his (аборт. 

Mr. Moxham's experiments ou the strength and deflexion of wood and iron wit у 
appear next month. 


There arc several papers which we have been abliged ta postpone ; likewise our 
remarks upon Mr, Williams! boiler projects, and other subjects. We will endeavour 
to clear off all arrears in the next Johranal. 


Books for Review must be sent carly іп the month, communications on or before 
the 20th (if with drawings, earlier), and advertisements on or before the 25th 
instant. 


Vols. 1, П, ПІ, and IV, may be had, bound in cloth, price £1 each Volume. 


BIDE VIEW. 
iPS. Ro 


HORIZONTAL SECTION 
Through Us Lune АҢ h£1 
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MARINE ENGINES BY MESSRS. MILLER, RAVENHILL & Co. 


PATENTED BY JOSEPH MILLER. 
( With an Engraving, Plate FI.) 


The object of this arrangement of machinery is to economise room, 
and this object is certainly very completely attained; a power of 
upwards of 300 horses occupying only 5 feet in the length of the ves- 
sel and 18 feet in the breadth. There are, it is true, certain counter- 
vailing disadvantages—for example, the connecting rods, as well as 
the eccentrie rods, are short, occasioning mot merely an increased 
friction in the working of those parts, but disturbing the movement 
proper to the slide valves, and there is the want of that equilibrium 
of weight so nicely preserved by the side lever principle. "These 
defects attach either wholly or partially to all engines of the direct 
action description: so that the gain in space and lightness is not a 
gain without any deduction. In these engines they are mitigated as 
much as possible by placing the eranks at such an angle as to preserve 
the balance as nearly as way be, anl by such a configuration of the 
upper and under slide-vaive faces as will neutralize the effect of the 
distorted movement, consequent upon the shortness of the connecting 
and eccentric rods. 

The nature of Messrs. Miller & Co.'s arrangement is rendered so 
obvious by the accompanying drawing, that any detailed explanation 
of it would be a mere waste of words. The connecting rods are 
attached to the tops of the piston rods, the latter being maintained 
in the perpendicular position by means of guides GG, Fig. 3, in which 
eross heads work, опе of which is shown at Н, Fig. І. There are two 
air-pumps, and the vessel in which condensation is accomplished, and 
which fills the whole space between the cylinders, is divided by a 
diapbragm so as to make it, in fact, two condensers, each with its own 
air-pump immersed in it, so that no sole plate is requisite; great 
strength is attained with a moderate weight of material, and a large 
power is compressible (so to speak) into a very narrow compass. The 
air-pumps are of brass, and the buekets are wrought by the cranks 
C C on the intermediate shaft, and the tops of the air-pump rods are 
kept in the upright position by the guides g g. М М are the man- 
hole doors of the condensers: B B are strong flanges or brackets, 
through which the bolts pass for securing the engines to the vessel's 
bottom, 

We understand Messrs. Miller and Ravenhill are now constructing 
a pair of these engines for the British government, the cylinders of 
which are 65 inches in diameter, and the length of the stroke 5 feet= 
305 H.P.; also a pair for the French government, the cylinders of 
which are 68 inches in diameter, and the length of the stroke 5 ft. Gin. 
= 340 H.P. One pair of these engines is vens completed. 

The general character of Messrs. Miller & Co.’s machinery may, we 
conceive, be summed up іп a few words. With a destitution of em- 
bellishment which, in some cases, we are disposed to regard as the 
result of too severe a philosophy, there is an excellence of materials 
and workmanship, and a superiority of proportion and arrangement, 
united with an efficiency and an economy of performance which we 
do not believe have ever been surpassed. In the minutest details of 
the work, as well as in its leading features, there are evidences of a 
profound acquaintance with the subject, both in its practical and phi- 
losophical relations. Where such anxiety exists to render the quality 
of work unexceptionable, and is united with so much ability and so 
mnch experience, it is impossible that its quality should be any other 
than of the very first description; and it is therefore far from sur- 
prizing that Messrs. Miller’s machinery should be esteemed so highly. 
The best test of excellence which all can understand is Time; for 
that machinery must be admitted to be the best which continues to 
do the greatest quantity of work at the least expense. But the ad- 
Judication of this high authority is only to be obtained in the lapse of 
‘years—it is with difficulty to be obtained at all—and even then it is 
likely to be the resultant of a variety of circumstances of which the 
quality of the machinery is only one. Nevertheless, any information 
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we may be able to gather respecting the actual performance of the 
machinery of any maker must, with all its liabilities to error, be ad- 
mitted to be a valuable aid towards enabling us to arrive ata right 
conclusion respecting the probable qualities of any machinery of a 
similar kind he may propose to furnish. 


“ RIVER THAMES EMBANKMENT 


Table of Distances on the Thames from Fulham Bridge to Blackwall, also 
the present width and the proposed contraction of the river as recommended 
by Mr. James Walker in his report to the City Corporation. 


Contraction |Contraction 
DISTANCES. Present on the on the |Ргоровей 
Width. | Middlesex Surrey Width. 
or north side|or south side, 
Feet. Feet. Feet Feet. 
Miles below Fulham i 790 45 45 700 
) 2а Bae one 820 nil. 90 730 
1 5 i 800 18 100 682 
1 at Sir George 
| Wombwell's.. .. 500 16 54 730 
2 at Battersea church 900 56 78 766 
21 at Battersea Bridge| 745 36 3 696 
3 at Old Swan, 
Chelsea.. .. 930 itd 115 743 
| 3% at Red Mouse, Bat-! 
tersea, and Grosvenor Ü 
canal .. 1000 250 20 730 
4 near Jobson’ 8 dock 870 45 110 705 
43 at Vauxhall Bridge 900 61 36 $00 
4% opposite (һе Peni- enlargement 
tentiary.. . 600 nil. add 33 633 
5% from the w all of the 
old honses of Parlia- 
ment 1030 4 
now contracted by i contraction 25 
the new Parliament! ns 93 831 
alios ss 921 
| 6 at Hungerford mar- 
ket.. 1450 380 125 915 
бі at Somerset Tionse 1243 138 
| 63 at Blackfriars Bridge| 995 124 145 | 960 
71 at Southwark Bridge 720 33 110 761 
7+ at Old Swan.. .. 780 nil. 26 661 
73 at the lower end of 43 137 
the Custom-honse. . $10 nil. 20 820 
8 at the lower eud of 
the Tower .. .. 900 20 10 870 
8$ at East lane.. о 1070 15 
| 9 at Rotherhithe 55 1000 
church . 58 570 nil. nil. 870 
|195 at Bell wharf ос 970 18 
10 at Limehonse-bridge nil. 952 
| dock .. 770 nil. nil. 770 
10i and below the [Uii 
house entrance to the 40 1085 
sonthernmost West 
India dock 1130 5 
1 at King’s Arms, 
Limehouse reach.. 1160 18 20 1122 
11} at Fergusson's mast-' 
house .. 1110 60 18 1032 
12 at lower side ‘of Dept- 
ford creek 1160 15 70 1075 
19% at lower side of Col. enlargement 
lege wharf .. 1000 add 19 20 1001 
13 at lower end of En- contraction 
derby's rope-walk.. 1260 nil. 60 1200 
134 at Folly honse .. 1170 36 50 1084 
14 at Plough tavern, enlargement 
Blackwall e 1130 60 add 110 1180 
14% at Orchard housc.. 1350 60 add 80 1370 
2C 
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EXPERIMENTS ON THE STRENGTH OF TIMBER AND IRON, 


We have been favoured with the following interesting experiments 
on the strength of wood and iron, by Mr. Moxham, of Neath; they 
were made in the presence of a party of gentlemen for the purpose of 
illustrating the laws of increased strength, &c., in relation to increased 
dimensions; they are important for the purpose of testing the formule 
of Tredgold, and likewise the Tables given in the fourth volume of 
the Journal, pages 79 to 82. 

AMERICAN YELLOW Pine Trouper. 


Experiments on bars af American yellaw pine, straight-grained, dry, and 
free from knots. 


Suspended Deflection. 
weight. 
16 Ib. 15 in. 
Experiment l.—Bar $ in. square, and 5 m gus 2.25 
between bearings, on wbich it rested loosely, the | 32 3:00 
weight being suspended from the middle. 34 3°31 
36 3.81 
38 4:44 
40 4:75 


In about 5 minntes this increased to 6°25 in., after which the piece broke 
with the same weight: the first symptoms of fracture were shown by cracks 
indicating a compression, from the top edge down to abont the middle. 


a Цр, 375 in. 
48 33 
61 “75 
96 112 
Exp. 2.—Yellow pine, as above, 5 ft. long, um ns 
1 in. deep, and 2 wide. 144 [increased to 2° i 
152 [ditto 2-25 
) 160 2:62 
{end iner.to 287 
(166 8:75 


33 in. was the greatest measured deflection, and with this weight the bar 
broke, the first signs of giving way heing near the top. When broken, the 
fracture was comparatively smooth at the top and about % of the way down, 
from compression; while about 5 at the bottom was ragged from the fibres 
being violently torn apart. 


Exp. 3.—Yellow pine, as before, 5 ft. long, 12 ІН; Баш 
21 in. deep, and $ wide. 320 brokeit 


The depth which appeared to have been compressed and that which was 
extended were nearly the same as in the last experiment. 


16 Ib. 0°19 in 
Exp. 4.—Yellow pine, 5 ft. long, triangular f 52 0:43 
bar, the edge or vertex beiog down, 14 in. wide ) 64 1:03 
on the base of the angle, and 14 in. deep in the | 96 1:75 
centre. v 104 2 
112 broke it. 
ris Ib. 0:31 in 
E r Sua E т 32 0.57 
Exp. 5.—Yellow pine, 5 ft. long, same section | c 110 
as last experiment, the edge or vertex of the 96 2:37 
angle placed upwards. 4 


L [increased to 2:62 
100 & broke it 3 


16 lb. “75 іш. 
22 15 
64 3:0 
Exp. 6.— Yellow pine, 5 ft. long. 14 in. wide, J 72 3:04 
and } deep. 80 5°31 
[and iner. to 6:0 
82 T25 
finer. to 7°81, & broke. 


Cast Inox. 
The irou in this and the four following experiments was the same, being 
the best Welsh cold-blast irou, melted in an air furnace. Half the weight 
of the bar to be added to the weight suspended from the middle. 


Exp. 7.—Cast iron bar, 5 ft. long between 112 Ib. 1:375 in. 
bearings, weight suspended from the middle, and } 168 1:81 
ends loose as before; bar jim. and з; square, or 224 2°69 
-78 in.; weight of bar Letween bearings 9 Ib. 252 (3°22, & brokeit. 

[112 lb. 0:125 in. 
224 031 

Exp. 8.—Same length as above, and exact | 336 0:64 
section *40 in. wide and 1:55 in. deep; weight 4 448 0:94 
93 In. 504 12125 

532 at) 
1560 Broke it in 


half a minnte. This was probably strengthened by the fasteniog from which 
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the weight was suspended being screwed tight, instead of left loose: it 
broke 2 in. from the middle. 


Exp. 9.—5 ft. between bear- -112 lb. 0:16 in 
ings of this section, east as it | 224 7 
was placed iu the experiment; | 236 *69 
weight 10 Ib. 448 94 
А B=4, B C24 В D=14, ] 504 1:12 
and ҒЕ---% of an inch. 560 1:82 
616 15 
636 broke it. 
Exp.10.—Bar cast from same pattern as above, bu 
but cast, and placed in the аи with the a inn ч: 
Da podem reverse of experiment 9. This J 546 1-00 
ar weighed 2 lb. lighter than the above, thongh à f 
there was no perceptible difference in the Me |922 m par ONE ior 
and it was equally sound. l atemis econ oo 
112 lb. 0:16 in. 
224 0:31 
Exp. ll.—Bar 5 ft. between bearings, ту | 336 0:43 
(437) in. thick, 255, (2:03) in. deep in the mid- | 448 0°60 
dle, and ‘91 at the bearings, the under side having | 560 0:75 
the same curvature as а parahola, which makes 672 0°92 
the average depth 1:66 in.; weight of bar be- | 728 1:00 
tween bearings 11 lb. 184 1:07 
840 119 ls 


868 broke it. 
ж 3iu. from the middle on one side, and 16 in. from the middle on the 
opposite side; showing that there was more than a proportionate strength 
at the ends of the bar. 


In Exp.13 the bar was straight at top and hollowed out on the under side, 
having a section at the middle of 15 in. deep, and 44 in. thick, and at the 
ends of 23 in. and the same thickness. It was placed with the straight edge 
on the top, the ends being /00se; and with a weight of 224 lb. +54 (half weight 
of bar,) the deflection was 0:9 in. It was then taken up, and replaced with the 
curved edge up, the ends still loose; and with 224 Т. + 53 (half weight of 
bar,) the deflection was 0-94 in. It broke with less than 252 Ib., but the 
quality of iron in this was not quite equal to that in the preceding experi- 
ments: making allowance for this, we should find its strength not greater, if 
so great, as that of a bar the same length aud thickness, and of a uniform 
depth of ljim. The weight hetween bearings was 105 1b. 


224 lb. 0:31 in, 
Exp. 14.—Cast iron bar, a part of the one [ 336, 0:47 
broken in experiment 7th, placed 2ft. біп, be- J 448 0:62 
tweeu bearings; ends loose, &c., as before ; | 504 0:72 
weight of bar 4 lb. between bearings. 560 0:86 
588 0:98 


Broke in putting on an additional 14 lb. 


MISTAKES AND MISREPRESENTATIONS. 


Ix speaking of our number for April, 1841, the Bauzeitung has fallen into 
a conglomeratiou of blunders, jumbling different articles and subjects together 
in the oddest manner possible. “ Episodes of Plan ou Roman Architecture," 
it says, “ must be passed over by us on account of its length, and because it 
does not admit of compression ; and for the same reason so mnst also Can- 
didus Natizen Buch! Fasic. XXV, which paper consists of fragmentaty 
criticisms, and chiefly upon Professor llosking's lectures." This is a tolerably 
pretty specimen of the art of blundering by wholesale! “Тһе Episodes of 
Plan" and “Roman Architecture” (the latter from the Penny Cyclopedia,) 
are two distinct articles, several pages apart from each other. As to the 
« Note-book," again, that F'ascienlus is so very far from being chiefly upon 
Professor Hosking's lectures, that it only incidentally mentions his name in 
one of the shortest paragraphs, without saying anything of his lectures at 
all. But tliere does happen to be in the same number an article sigued 3. L., 
and headed “ Candidus’ remarks on the lectures of the Professor of Archi- 
tecture," meaning not remarks by C. himself, but counter-remarks in reply 
to others he had previously made; nor were tliose remarks upon the lectures 
of Professor Hosking, but on the lectures of the Professor of Architecture 
at the Royal Academy. It will be a mercy ifthe Bauzeitung should not now 
go and mistake Professor Brown for Professor Cockerell, or jumble all the 
three Professors together, and compound them into one individual ! 


1842. 


VELOCITY OF WATER THROUGH PIPES. 
(From Report of Lecture by Dr. Melson in the Midland Counties Herald.) 


Тих calculations for the head of water necessary to keep up а given 
velocity for every 100 ft. run of pipe, have been so ably deduced, from 
experiment, by Mr. Rofe, of the Birmingham Waterworks, that the lecturer 
could not forego the pleasure of pointing them out a little more in detaib 
and of giving the tables by which the necessary calculations were effected. 
The tables were two, and were both deduced from absolute experiment— 
not from experiments conducted by means of tin tubes of small diameter, fit 
ouly for laboratory uses, as there was too much reason to fear many of the 
iables previously published had been constructed, but from the absolute cast 
iron tubings themselves, as laid down in Birmingham and its vicinity. The 
tables were two: in the first, V represents the table of velocities in feet per 
minute, and Т the constant numbers for those velocities :— 


V Ti 
40 aa eo а 222 S 
WU sc са өс Әб oe БЗ оо 
RQ) Ge оз Go “Go 059 52 0 14:58 
QD. es са a са 55. on 00 5 ба QURE 
ОГ 2777755 
WN) aa оо OO 59 ас 25°35 
ПОШ aa oo 66 бо 66 00 ос 00 29:70 
) oc c see sec ti - 34° 

ME за зе 45 Ge оз 59 SS 38:90 
5) 2 52-2 - - 44: 

IND оо сө ас So 5G 85. БӨ 08 49°50 
ПЯ so әс sh ce сө 2:b0 
ШӨ) 50 oe so өз ob 06 99 оо oo (Ы 


In the latter D represents the diameter of the pipes in inches, 
constant numbers for those diameters :— 


and ? the 
i 


*028 
053 
"078 
o6 ВІ оо ОЕ 
As an application of these tables, the following problem was proposed ; it 
having been premised that the formula for their use was 
a 
Dxż 
where l represents the height, or head of water. It is required, then, to 
determine what head of water will be necessary to send water by an engine 
through 1,500 ft. of six-inch pipes to an elevation of 80 ft. at a velocity of 
180 ft. per minute. Now, by the table we see that the constant number for 
180 ft. velocity is 62-13, and the constant number to he added to 6 inches 
is "078, 


=]I 


and 62°13 = 

6:078 | 

which is the head of water required to keep up the velocity of 180 ft. per 
minute for every 100 ft. run; which being multiplied by 15 (the number of 
hundred yards through which it has to pass), gives 153 in., or 12 ft. 9 in. 


This, added to 80 ft., will give 92 ft. 9 in. as the column of water which the 
pump must lift. 


10:22 inches. 


MEASUREMENT OF BRIDGES. 


Tue formula given last month for the contents of a segmental arch 
was misprinted: it should have been 


w 
W DR тт 


where W—width; D=thickness of arch; R=internal radius--3 D ; 
т--9:14159; e—number of degrees in are, The following table will 
facilitate computation. 
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Table for Segmental Arches and Semi-ellipses. 


€ R w T 180 Б e ES 
тәме 9:54 2 
2 1 180 0 3:14159 3:14 
З 1:62 134 46 2 344 3:99 
4 9:50 106 14 1. 848 4:98 
5 3:62 87 10 Г 516 5:56 
6 5:00 73 44 1° 282 7-01 
7 6°62 63 46 1: 139 7:80 
8 8-50 56 8 5 976 8:87 
9 10:62 50 65 * 883 10°46 
10 13:00 45 14 о WS 11.09 
11 15°62 41 14 17 19-19 
19 18:50 37 50 * 658 13:31 


2-22. ------::::-:-:--:-:- 


The column headed с contains the ratios of the span of the arch to 
the rise, taken as unity; the corresponding numbers in R are the 
respective radii. In column e are the degrees and minutes in the arc. 


The column т 5. multiplied by W D R will give the cubic contents 


of the arch. The last column shows the length of semi-ellipses, of 
which the half-minor axes are unity, and the major axes the figures in 
column e. This multiplied by the width into the thickness, into the 
rise, will give the cubic contents of the arch in question. 

The best formula for the eubic contents of a tube or cylindrical ring 
is La (R°—r) where L-length ; —extemal radius; r—internal 
ditto; v—9:14159. Since the external radius—the internal--the 
thickness of tube, we have L т (R? —7)—L x ( (r4 - dy — r—L 
(2 d r--d?) where d=the thickness. Now, supposing that in an iron 
pipe d should—balf an inch, 4: will=x75 of afoot. Neglecting this, 
as may be safely done for short lengths, the formula becomes 

т(247) 


ANOTHER COMPETITION AFFAIR. 


Sir—I am requested by Mr. East to lay before you the following statc- 
ment of the disgraceful manner in which he, as à competitor in designs for 
the new church at Kidderminster, has been treated by the Committee, and 
their actuary Mr. Boycot. On the 10th of December last an advertisement, 
of which the following is а copy, appeared in the “ Times" Newspaper :— 

It is proposed to build a church iu the parish of Kidderminster to contain 
1250 sittings, of which 850 аге to be free. Architects wishing to furnish 
plans for the same are requested to apply for farther particulars to William 
Boycot, jun. Esq., solicitor, honorary secretary ; and all plans are required 
to be sent to him on or before Wednesday, the 22nd day of December nest. 


Kidderminster, Nov. 26, 1841. 


You will observe it was published for the first time 14 days after date, 
thereby affording 12 days for the preparation of designs. As it happened 
we had at that time more leisure than usual, and made application to the 
said Mr. Boycot (who, by the way, loses no opportunity of advertising his 
calling,) for particulars of the advertisement, whereupon we received the 
following reply :— 


Sin—The undermentioned are thc particulars relating to the new church 
to be erected at Kidderminster. 
1 am, Sir, your obedien servant, 


Kidderminster, Dec. 13, 1841. W. Воусот, jun., Sol., Моп. Sec. 


l. That the chnrch will be built, subject to the rules and conditions of 
the incorporated society. 
. That the expense must not exceed £3000. 
. That it be built of stone. 
. That there be a tower. 
. That the architecture be Gothic. 
. That there be a commodious vestry. 
. That there be no chancel. 
. That the pews be deal painted and grained oak colour. 
9, That the whole of the galleries be free, and such other portions of the 
church as may be required to make up the number to 850 free sittings. 
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P.S. The above are the conditions the Committee resolved upon, but 
since then thcy have determincd to receive plans of churches including a 
chancel.” 

Accordingly we set about making the drawings, but it subsequently oc- 
curred to us that something ought to be specified as to the terms of compe- 
tition; whether or not thesnecessful competitor was to superintend the work, 
or if any premium was to be received for the best design, and we immediately 
applied for information, in answer to which application the followiog letter 
was forwarded us :— 


Sim—1n answer to yours of yesterday's date, I beg to state that no pre- 
mium will be given for designs; and whether the successful competitor will 
be allowed to superintend or not 1 cannot say, but most likely he will. 

lam, Sir, (for Mr. Boycot) 
Your obedient servant, Gro. Ворріхстох. 


Now, had we not proceeded so far with the drawings as to render them 
useless for anything else, we should, of conrse, have declined having anything 
to do in a matter so strangely conducted ; but we hoped they would improve 
upon acquaintance, and attributed this hehaviour to want of good breeding 
as well as experience. Onr designs were accordingly forwarded on the 21st 
of December, and not having received any communication, we wrote on the 
lst of April to inquire whether the Committee had made selection of a de- 
sign. Two days after this we received the drawings, unaccompanied by any 
note or acknowledgment, in a most shamefully mutilated state, and bearing 
evident marks of having been used on the ground. Three days afterwards 
the following letter came to hand :— 


Sır—Your plans were forwarded by coach on Satnrday, the Committce 
having only decided on the Ist instant, aud they desire me to thank you 
for having sent in designs. 

1 am, Sir, your obedient servaut, 


Kidderminster, April 5, 1842. АҮ, боусот, Jun. 


‘As the description of our designs was not returned with the drawings, and 
not having then received the above letter, 1 wrote to Mr. Boycot as follows : 


Sig—1 heg to acknowledge the receipt of our designs for the proposed 
church at Kidderminster, but the description thereof is not returned, and I 
shall feel obliged by your forwarding it at your earnest convenience. We feel 
somewhat surprised at the uncourteous treatment received at the hands of 
the Committee, no note having accompanied the drawings, stating whether 
they were approved of or not, and 1 think that after having detained them 
for nearly fifteen weeks, a letter of thanks is at the least due to the architect. 
I should feel obliged hy your informing me who is the successful competitor. 

1 am, Sir, your obedient servant, 
Win. W. WARDELL. 


To this letter we received one in reply from Mr. Boycot, expressing surprise 
at the contents of the above, but not mentioning one word about the success- 
ful candidate. The matter then remained silent until Monday, the ТІ of 
April, when, to our great astonishment, we perceived the following adver- 
tisement in the “ Times" :— 

To Builders.—Builders desirous of contracting for the erection of the new 
chureh at Kidderminster may inspect the plaus and specifications, by appli- 
cation to William Boycot, Esq., Solicitor, Kiddermiuster ; and sealed tenders 
must, with the names of the sureties, be left at his office, addressed to tbe 
Committee for building the new church, on or hefore the 18th of April 
instant. 

In the letter above quoted you will observe that the Committee only de- 
cided on the Ist of April. Now is it likely that in nine days an architect 
conld prepare contract drawings, specifications, &c. ready for advertising for 
tenders? and not only so, but there was no architect’s name mentioned in 
the advertisement. These cirenmstances aroused our suspicion that the 
whole affair was one of those disgraceful pieces of chicanery so frequently 
exposed in your valuable Journal, and determined us to pursne the inquiry 
of who was the successful competitor; and we accordingly wrote to inquire 
on the I4th of April, and on the 20th received the following reply :— 


Re Kidderminster New Church. 


Sin—1 duly received your letter, but could not answer it till this day, the 
Committee having only decided yesterday. The successful architect is Mr. 
G. Alexander, of I.ondon. 

I remain Sir, your obedient servant, 


Kidderminster, April 20, 1842. W. Boycort, Jun. 
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Now what are we to understand? for this letter completely contradicts 
that received on the Gth of April. lt was therein stated that the Committee 
decided on the lst, and in the last letter he informs us it was on the 19th. 
Mr. Boycot will surely see the truth of the old adage, ^ * à 
= * " Probably when Mr. Boycot wrote to us on the 20th he had for- 
gotten the contents of his letter of the 5th. We can hardly imagine that so 
respectable a member of the profession as Mr. Alexander could have lent 
himself to anything so unjust and contemptible, but it does appear to us 
that the advertisement for designs was a mere matter of conformity to the 
regulations of the Church Commissioners, and that it never was intended to 
be an open competition or an impartial selection. 

lshall leave the matter in your hands, yet I trust, Sir, for the benefit of 
that profession whose canse you so ably advocate, you will not fail to expose 
this instance of the manner in which these robberies of professional time are 
carried on. We do not wish it to be understood that we consider our design 
had the least claim to preference, or possessed the slightest degree of merit, 
yet I mnst confess these extraordinary circumstances, together with the con- 
tradictory statements of Mr. Boycot, confirm the opinion that his conduct in 
the ficst instance suggested. 

T am, Sir, 
Your very obedient servant, 
Wit. W. WARDELL, 


REGULATIONS ON RAILWAYS 1Х FRANCE. 


Tus Minister of Public Works, in conformity with the opinion of the 
committee on steam-engines, has provisionally issued the following orders = 

1. The employment of locomotives on four wheels is forbidden with 
passengers’ trains. 

2. Neither tender nor any other carriage on four wheels to be placed at the 
head of the trains before the locomotives. 

3. The locomotives to be placed at the head of the train, and never behind. 

This regulation never to be violated, except in case of changing the di- 
rection of the trains at the gtations, or in case of a train being stopped by 
accident. and that it should be necessary to send assistance from behind the 
train; but in such case the speed of the train not to exceed 22 kil: metres 
the hour (13.7 miles). 

It is moreover absolutely forbidden to enclose a train between two loco- 
motives. one before and the other behind. 

4. Until a better mode shall have been discovered to diminish the eftect of 
shocks and collisions, there shall be placed one wagon without passengers at 
the head of each train composed of five carriages at most, and of two wagons, 
when the number of carriages in the train shall exceed five. 

5. The passengers’ carriages never to be loched. 

6. Every railroad company to keep books. in which shall be entered the 
state and length of service of every axle-tree, whether straight or curved. 

1. The Prefect will publish an ordinance, stating the interval at which two 
trains are to sueceed cach other. 

8. The speed of the trains in their descent from Versailles to Paris on 
either line not to exceed 39 kilometres per hour. (24 miles.) 

Independently of the above measures, the Minister of Public Works has 
requested the committee on steam engines to examine— 

1. Whether in the descent from Versailles to Paris, and in fact in all rapid 
descents, it would be advisable to prohibit the use of more than опе locomo- 
tive, and, if not, under what regulations they should be tolerated. 

2. To discover the best mode of preventing inflammable matter from being 
communicated by the locomotives. 

The Minister is moreover about to appoint a special commission to make 
experiments— 

1. Upon the degree of perfection to which the axletrees of locomotives 
may be krought, and the length of time they ought to remain in use. 

2. Upon the different means to be employed iu order to diminish the effects 
and danger of collisions on railroads. 
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THE "ANTI JOHN SCOTT RUSSELL” STEAM BOAT. 
( With an Engraving, Plate ГІТ.) 

Ix our last number we slightly alluded to the performance of this 
vessel, and then stated that we deferred giving the drawings of the 
engine and the boiler patented by Mr. Beale nntil we had an oppor- 
tunity of making a second trial. Since then we have had another 
trial, when her performance was equally as good as in the first trip: 
The boat is a small iron vessel, 53 ft. long by 6 ft. beam, and 3 ft. 3 in. 
deep, and draws 17 in. at stern, and 13 in. fore, or 15 in. mean. The 
paddle-wheels are 6 ft. біп. diameter, ont and out, with 10 float boards 
on each wheel, 2 ft. 9 їп. by 72 in. She is propelled by one rotary 
steam engine patented by Mr. Beale, and which is delineated in the 
annexed engraving Plate VII, Fig. 1, drawn to a scale of 12 in. to a 
foot. The cylinder is 14 in. diameter, and 9% in. long (measnred 
transversely) in the clear of the casing. The drum is 12 in. diameter, 
having З indents for the reception of З rollers 43 in. diameter, aud 
93 in. long: these perform the office of the piston. At the top is the 
steam pipe: when the aperture is opened, as shown in the figure, the 
steam passes down the pipe, and acts against the back of the roller, 
and presses it forward until it reaches the aperture on the opposite 
side, where the steam is allowed to escape into the eduction piper 
and thence into the condenser, as indicated by the arrows. It will be 
observed that the apertures are always open, one for the reception of 
the steam, and the other for its exhaustion. The admission is regu- 
lated by a throttle valve in the steam pipe, before it enters the casing 
of the engine. The reversing of the engine is extremely simple: it 
is done by turning the screw, or by a lever which pushes forward 
the D slide valve, when it reverses the flow of the steam, which passes 
through the cylinder іп the contrary direction of the arrows. The 
engine generally makes from 250 to 300 revolutions per minute, and 
by this rapid motion the centrifugal force causes the rollers to press 
against tbe onter casing, and allows the steam to act upon the 
back of them, as before explained. To the engine of the above boat 
there are 2 air pumps 8 in. diameter, and 11 in. stroke. The condense’ 
forms a pedestal inthe bottom of the boat, upon which the engine 
and pumps are placed. 

The boiler, it will be perceived, is as compact as the engine. The 
drawiug, Fig. 2 in the Plate, is drawn to a scale of $ of au inch to the 
foot. It is cylindrical, 2 ft. 6 in. diameter, and 7 ft. high over all, and 
contains nuinerous small tubes about one inch diameter, and an inch 
apart, through which the heat and smoke pass from the furnace to the 
chimney immediately over. The area of the grate is about 4 square 
feet, or half a foot per horse; the water occupies only a very small 
height of the boiler, the other portion forms a receptacle for tlie steam. 
We should think it would be better if the water was kept up to the 
second cock, otherwise great heating surface is lost. The steam is 
‘generally generated to a pressure of 40 to 50 Ib. in the boiler. The 
consumption of coke is stated to be abont 60 Ib. per hour, depending 
upon the speed. The air for the supply of the furnace is driven in 
by the aid of a fan. 

For communicating motion to the paddle-wheel there is a pinion 
wheel on the outside of the shaft or axis of the engine, which drives 
a larger wheel upon the shaft of the paddle-wheels, in the proportion of 
1 to 43, so that when the engine makes 270 revolutions per minute, 
the paddle-wheels make 60 revolutions. The total weight of the 
engine, condenser, air pumps, paddle-wheels, boiler, and water, is 
9% tons. 

Haviug thus described the engine, we shall next proceed to give 
the particulars of her performance. The first trip we made was from 
Westminster Bridge to the Old Swan at Chelsea, when she performed 
the distance (23 miles) in 20 minutes, against the tide when slack, and 
back again in 15 minutes, the tide being both ways just npon the turn 
at low-water. We then went down the river mih the tide, and per- 
formed the distance from Westminster Bridge to London Bridge 
(2 miles) in 19 minutes; from London Bridge through the Pool to 
Greenwich Hospital (5 miles) in 392 minutes. We then tried a 
measured mile (where the river was clear, from the 43 to 54 miles 
inark), which was done in 6 minutes witli the tide. 
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At Ше second trial, she performed the distance from Westminster 
Bridge to Greenwich Hospital (7 miles) in 37 minutes, with the tide. 
During the above trips the paddle-wheels varied from 45 to 58 
revolutions per minute. 
We will now analyse the power of the engine. 
The radius of centre of pressure is apparently about 6:75 in, say 
diameter 13:5 in. and circumference — 42:39 in. by 225 turns per 
9537-75 
i 


minute = = (9455 feet, say 795 feet per minute. 


Area of piston! or exposed part of roller appears to be 2 in, X 94 
z 19 in. area, although it is doubtful if the steam does not enter the 
space bekind the roller, and exert its force on that part of the machine. 
Suppose we take it at 13 in. area, we have for power, at 7 lb. per inch 
nominal, 

ШЕ 25 ПЗ 2 

33,000 — 

But this rule is not applicable, as the steam used is as high as 50 Ib. 
ог 40 lb., say mean 45 lb. in boiler, perhaps 40 Ib. in cylinder or drum. 
With this pressure the vaeuum is probably not more than 20 inches, if 
so much, but that is matter of experiment only, as it depends on cir- 
cumstances not befure us; suppose it be 2U inches, it will then be 
equal to 101b. We have, Steam pressure = 40 Ib.) — 
Vacuum е БЕСІ” 


* = 3-2 horses power. 


50 b. effective 


18152 US 52 М 
33,000 
power, and if this engine is expected to exert double its nominal 
power, as the common reciprocating marine engine does, we have 
23 


3» 


4 


ll 


an 23 horses, which may be considered as ACTUAL 


= 11% horses power. Mr. Beale, however, calls it only $ horse 


power; but this difference doubtless arises from our not having hit 
upon the proper pressure and vacuum, and which experiment only 
can determine, that is by a steam and vacuum gauge, for we apprehend 
the common indicator is inapplicable to this engine. The consump- 
tion of coke is stated to be about (0 Ib. per hour, this for nominal 
power is equal to 5-2 lb. per horse per hour, and for actual power = 
2*6 Ib. per horse per hour, which is a very small consumption. 

The paddle-wheel is 6 ft. 5 in. diameter, boards 73 inches deep, 
inner diameter of wheel = 5-2 feet; taking the mean diameter at 50 
turns per minute, the velocity will be 101 miles per hour. 

The amount of tear and wear is a question of practice, but the good 
workmanship which is now common, would obviate many difficulties 
formerly experienced. The engine is certainly very simple compared 
with previous patents of the same kind, and is also very powerful in 
working, and must be very economic in its construction, particularly 
when used as a non-condensing engine. 

Besides the engine on board the “Anti John Scott Russell,” Mr. 
Beale has one of a similar size and description at his manufactory at 
East Greenwich, worked at the low pressure of 4 to 6 ]b.; it stands 
on the ground, and is hardly perceivable among the numerous ma- 
chinery in the shop, although it drives the blast fan of a foundry, and 
sets in motion numerous lathes, planing machinery, drills, &c. 


THE VARIATION OF TIIE COMPASS. 
Observations made at the Royal Observatory, Greenwich, 
С. B. Airy, Astronomer Royal. 
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STRAWBERRY HILL. 
(Waith an Engraving, Plate FIL) 


AFTER being forgotten, except as recalled to recollection by the 
reproachfully proverbial term of “Strawberry Hill Gothie," the resi- 
dence of Horace Walpole has been the lion of the day for the two 
last months; and aneedotes of him, his writings, bis correspondence, 
his eollection—the last fallen into the hands of that eminent anti- 
collector, alias disperser, George Robins—have been retailed day after 
day. Such being the case, it may be imagined that there can now be 
very little indeed left for us to say upon the subject; but, strange 
as it is, it has aetnally happened that of the house itself and of the 
taste displayed in it, nothing whatever has been said, beyond a few 
meagre, vague, and fumbling remarks, and those chiefly borrowed 
ones. 

The original house—which forms but a small portion of the present 
one—had nothing but its situation to recommend it, being little better 
than—indeed, hardly so good as—some modern “ cottages,” and con- 
taining only a few small and low rooms, To these Walpole first added 
two larger and loftier ones—the dining-room and library over it,-on 
the north side—in 1753; and in 1760-1 extended the whole very 
considerably by the gallery and round tower, and tribune or cabinet, 
with the farther addition of the great or north bedchamber in 1770, 
six years after which he erected the small Beauclerk tower. 

Horace may, therefore, be said to have “ collected” his house as 
well as the curiosities and articles of virt with which he stocked its 
but though this piecemeal mode of buildiug has been, perhaps, so far 
advantageous, that it may have prevented perfect uniformity of insi- 
pidity in the exterior, it has not prevented insipidity itself, nor has it 
produced any sort of character that ean be termed picturesque. As to 
style, we meet with nothing at all better than either Batty-Langley- 
Gothic, or Guildhall-front Gothie—nothing whatever beyond the 
vulgar idea that mere pointed holes in a wall, and battlements on the 
top of it, are sufficient to constitute a Gothic edifice. We are ready 
to make allowance for the difficulties then attending any attempts in 
that style: at that period there were no publications in which it could 
be studied by means of accurately delineated forms and details; but 
if no such information was to be derived from books and engravings, 
most assuredly it was to be obtained from actual buildings, many of 
them at that time in a far more perfect state than at present, or even 
when drawings were first made of them. If he really possessed any 
feeling whatever for the art, it might be supposed that a man like 
Walpole must have derived some insight into the principles and 
genius of the pointed style, domestie as well as ecclesiastie, during his 
residence at Cambridge where he was the fellow-student of Gray—from 
whose taste he might have acquired something—and where he had 
constantly before his eyes examples which, if he had not sufficiently 
studied beforehand, he might at least have bethought himself of when 
he did set about building in a style not at all understood by professional 
men and their assistants. 

Scott tells us that “the villa at Strawberry Hill gradually swelled 
into a feudal castle"! that Walpole “realized his own visions”; and 
that “in his model of a modern Gothie mansion, he had studiously 
endeavoured to fit to the purposes of modern convenience or luxury, 
the rich, varied, and complicated tracery and carving of the ancient 
eathedral"!! Perhaps, reeollecting the architectural sinnings of the 
author of Abbotsford, Sir Walter thought that any reflections in a less 
indulgent tone upon those of the author of Otranto and Strawberry 
Hill, would come with a very bad grace from himself.* When, again, 
Sir Walter speaks very liberally and in pluralist phraseology of * tur- 
rets, towers, galleries, and corridors, with fretted roofs, carved panels 
and illuminated windows, &c.,” “garnished with all the panoply of 


* The house at Abbotsford is so contemptible as an architectural produc- 
поп, that all the prestige attending the associations ccnneeted with its name 
vanish on beholding it. Most persons have Leen wofully disappointed in 
their expectations of it—some have even expressed their regret that they have 
seen itat all. 
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chivalry ;? wherein he certainly indulges not a little in the privilege of 
a romance writer, and somewhat trespasses upon that of the flourishing 
George Robins. To talk of the galleries and corridors of Strawberry 
Hill inevitably ealls to mind the old story of the boy and thousand 
eats—with this difference, indeed, that the boy at last admitted there 
really were ¿xo eats, whereas it is impossible to make out more than 
one gallery at Strawberry Hill, and nothing whatever deserving the 
name of corridor, as the plan of the building—and there is no arguing 
against such evidence—plainly shows. As to Gothie tracery and 
carving, there is scareely any, and most certainly no tracery to be 
traced in the windows, which are externally no better than so many 
gaps, without even any sort of mouldings or other finishing. Now, 
whatever errors there might have been as to combination and general 
character, it might have been thought that a man whose taste was so 
essentially microscopic as was Horace Walpole’s would, at any rate, have 
been tolerably exact as to minutiz and detail. Yet, so far is this from 
being the ease, that even those parts of the interior fittings-up which 
are said to be expressly in imitation of original models, retain very 
little of them except the mere general pattern, without aught of the 
original character; as it is, the bookcases are only “bird-cage” Gothie— 
most meagre and ‘wiry. It is singular that one who could note all the 
most trifling details of workmanship, in minor articles of virtá—in 
carvings, enamels, ivories, bronzes, &c.—should be incapable of dis- 
tinguishing the prodigious difference between his own soi-disant 
Gothieizings and the things they professed, however distantly, to 
imitate; or that if at all aware of such difference in what regards 
character and feeling, he should not at once have detected the cause 
of it, and adopted a more satisfactory system. 

We do not, like many, make it a sneering reproach agaiost Straw- 
berry Hill, that it is little better than “a lath and plaster” fabric, 
patched together at different times. Neither of those circumstances 
at all affects the question now under consideration; for however light 
or even flimsy in regard to construction the house itself, it might have 
been made to display, as an architectural idea, many finished graces 
of design, well-seleeted and well-studied forms, well-understood pro- 
files, careful and well-executed detail: there might, inshort have been 
something like guslo manifested in the treatment of the subject, though 
the materials employed were ever so slight and homely. The employ- 
ment of fictitious materials—of wood instead of stone—of ornaments 
and mouldings east in composition or papier maché, instead of being 
carved by hand, does not necessarily produce a trumperiness of appear- 
ance; on the contrary, whether the result be trumpery-looking or not 
depends less upon the worth of the materials and the mode in which 
the appearance aimed at ts produced, than upon the taste which the 
architect or artist expresses in his ideas, Instead of beauty of design 
being destroyed by the ordinariness of the materials emploved, it 
confers an esthetic value upon these last which makes ample amends 
for their want of costliness; and if there is to be any disproportion 
at all between the worth of the one and the other, itis a lesser fault 
to have an artist-like design executed in “ trumpery” materials, than 
a trumpery and tasteless design, however excellent the materials 
employed for it.* 

Of both trumpery and bad taste, and of gross architectural solecisms 
—many of them downright vulgar in themselves, and almost inex- 
plicable, as sanctioned by one who has the eredit of having been a 
* minute antiquary ”—Strawberry Hill affords so many instances, that 
wherever any sort of illusion is produeed it is only for a moment, 
being dispelled at the next glance, or the next step. We grant that 
Walpole himself speaks very disparagingly of his own architectural 
doings, but it is with that sort of affected compliment-begging 
humility, which seeks nothing so much as to be contradicted ; and 


* Of course this is to be taken cum grano salis; we must not be understood 
as holding it to be matter of perfect indifference whether a building be solidly 
constructed or not, provided it dues but satisty the eye, because, in proportion 
as it is beautiful, is the pleasure it affords increase by knowing that 1t is 
durable also, and calculated to last indefinitely. What we chiefly mean to 
say is, that where any sort of character is aimed at at all, the slightness of 
the materials, or their being fictitious ones, is по excuse at all for the design 
itself being incorrect, slovenly, an-l tasteless, 
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though he is pleasant on the subject of his flimsy battlements, of which 
he says he had outlived three generations, he seems unconscious of 
the vulgar and eockney taste displayed in sticking up such paltry 
things at all. Іп point of taste, indeed, the exterior looks just sueh 
another sheepishly-fierce and frowning piece of “feudal castle" archi- 
tecture as that box of battlements which bas imposed upon uo less 
learned ап antiquary than John Britton liimself, who—not having, per- 
haps, a prompter at his elbow at the moment—has pronounced it, in 
his publication on Edinburgh, to be —beautiful / 

We will now proceed to examine the Strawberry Hill mansiun more 
methodically and minutely. There is, indeed, one thing in its favour, 
namely, that neither externally nor internally does the entrance make 
any fallacious promise. So very far, indeed, is it from exciting expec- 
tations to be afterwards succeeded by disappoiutment, that it rather 
damps them altogether. You reach the entrance door through a little 
narrow alley, on one side of which are three paltry arches in the star- 
vation-Gothie style, forming what is by courtesy termed a cloister, in 
which is—perhaps we should now say was—deposited a queer-looking 
piece of old crockery ware, which, you are told, was the identical 
china vase on which the “ pensive Selina reclined,” the feline female 
whose memory is embalmed in the stanzas of Gray. We almost 
wonder, therefore, that this cloister was not called the Cu/-acomb, a 
title that might have been bestowed upon it with as much or more 
propriety than it is upon some of the passages and corners of the 
Soanean Musenm. The mention of the last is, perhaps, somewhat 
unlucky, sinee it irresistibly leads us to remark that Soane and Walpole 
resembled each other in the architectural taste they displayed in their 
own houses, both of which seem as if put together from fragment, 
picked up at different times at some enriosity shop, and whose severa] 
parts, even to mere passages and closets, are dignified with fine names. 
Tf in the Soanean one we have the Monk’s Parlour, the Monk’s 
Garden, the Shakspeare Recess, the Catacombs, &c., in the other we 
have the Refectory, Armoury (a landing of the staircase), the Shrine 
the Cloister, the Abbot's Garden, and so forth; an admirable system 
for even a blue band box might thus be converted into a Bluebeard’ 
Blue Closet. Let us, however, boldly make our escape from th 
temptation to say more upon that head. Let us, if we possibly eau 
restrain our peu, and compel it to be less frisky. Just now we talked 
of being methodical: alas for promises! There is more madness in 
our method, we fear it will be thought, than method in our madness. 

As cloister there was to be, it would have been better to have 
planned it so as to be of some real service, whieb it would have been, 
had it been extended and continued (from еіп the plan, which indicates 
the situation of the entrance-door to the house in the ground plan 
below,) as far as the entrance from the road, nearer thao which a 
carriage caunot come up to the honse ; fur in that case a comfortable 
sheltered approach would have been formed the whole way, one also 
that would have contributed—at least, might easily have been made 
to contribute—very materially to architectural effect as well as con- 
venience. Or, putting both positive effect-and convenience out of the 
question, the present skulking appearance of the entrance, which hides 
itself, as it were, in a corner, would have been got rid of. Having 
passed the threshold, we see little to announce architectural character 
and style of any sort, until advancing a few paces and turning to the 
left, we perceive the staircase, and there behold Gothic run mad, and 
ugly quatre-foil holes for windows, than which nothing can be more 
unlike anything to be met with in the pointed style, except perhaps 
here and there in some very rude and uncouth examples. Such things 
are no better than earicaturing the style pretended to be adopted: 
ugly in themselves, they have not even the humble merit of being 
passable copies—well-intentioned, but bunglingly executed. The 
same may be said of the rest, and the whole is no better than a mere 
patching together of incoherent bits of design, the only consistency 
observable beiog that all is nearly alike paltry, insiguificant, and mean 
in taste ; and how the possessor of Cellini’s bell could tolerate such 
vapid arehitectural stuff—such mockery of Gothic art—is to ourselves 
incomprehensible. Passing up a flight higher than the first landiug, 
or that level with the other rooms shown io the plan, we reach а 
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broader one, extended by what is called the Armoury (А), but which 
may be said to form part of it, it being only a sort of lobby, divided from 
it merely by three open arches. Of the armour we speak not, but in 
regard to the Armoury itself, it does not call up visions of the days of 
feudalism and chivalry, but is likelier to put ta flight any dreams about 
Otranto., The transition from warlike to literary stores is here sudden 
enough, for, taking leave of helmets and suits of mail, we find ourselves 
the next moment among beoks. The library (B) may be termed “a 
fayre and goodly chambre” as to size, yet ungvodly or bad enougli in 
all reason as to the taste shown in its fittings-op. The design of the 
bookcases is said to be taken from that of the stalls of old St. Paul's, 
aud sure enough, they do look as if the patteru of them had been 
taken from some ill-drawn old engravings, so meagre and wiry is it in 
all its lines, so hard and harsh in all its ferms. The chimney-piece is 
borrowed from a tomb in Westminster Abbey; and the window is 
berrowed from nothing, but rather looks as if it were itself the origiaal 
model or type of veritable cockney or earpenter’s Gothic. Of such 
superfluities and encumbrances as mullions and traeerv—whicb only 
serve to keep out dayliglit, and were, therefore, quite in character 
during the dark ages—it is perfectly innocent. Still itis in the pointed 
style, becanse it forms a great pointed opening in the wall. Besides 
this window, there are two little quatre-foil ones over the bookeases 
at that end of the room, which at first sight have very much the 
appearance of being holes or gaps made by cannon shot. The ceiling 
is lat, and being painted all over with lieraldie devices and compart- 
ments, looks very much as if it were covered with a Turkey carpet 
nailed to it. Surely our English Horace might have learnt both from 
his Roman namesake and from his brother peer Chesterfield, that 
paltry inconsistency is inexcusable in such matters ; for if it is worth 
while to do them at all, it is worth while te do them well. Yet 
Walpole seems to have had no or little idea of architecture, beyond 
that of bringiog in bits here and there piecemeal, just as if it was not 
at all necessary to observe any sort of keeping in the design of a 
room, but doors, windows, chimney-pieces, &c., might look as if they 
had been picked up at auctions, and afterwards patehed up against the 
walls in the best manner they conld. To say the truth, the old- 
curiosity-shop taste seems to have taken such strong ho!d of Walpole, 
that it predominated even in his notions of architecture; and we even 
suspect that Ins friend Bentley must lave sueered aside occasionally, 
when he found iuto what strange sort of architectural companionship 
his chimney-piece compositions from tombs and Holbein gateways 
were brought. 

This library, together with the “Refectory ” or dining room beneath 
it on the ground floor, and of the same dimensions, were among the 
first made by Walpole to the old house; but although two of the 
largest among what may be ealled the sitting-rooms, they are both so 
detached from the others on the same floor, that they cannot at any 
time be inade part of the general suite thrown open fur company. We 
must, therefore, descend again, and passing through the small ante- 
room, C, called the Star-Chamber, from the pattern on its walls, reach 
the Holbein chamber, D, so named from its chimney-piece, one of 
Bentley's compositions above alluded to. In other respects there is 
nothing particnlarly Holbeinisb in this room, or that confers upon it 
distioet character of any kind. Lady Morgan, indeed, says of it that 
it looks like a pet-room of Catherine of Arragon ; but to us it looked 
rather like one exceedingly petty in taste, in which no attempt has 
been made to keep up with tolerable consistency any one style. Di- 
viding off the alcove in which the bed is placed, is a screen of three 
pointed arches, the centre one left open, the others filled with per- 
forated foliage—the wliole altogether different in design from the 
chimney-piece and every thing else; and withal of rather too gim- 
erack and toyish appearance in itself. As to the “royal-looking bed "* 
which Lady Morgan was so fortunate as to behold here, that must 
have since disappeared, for the one we lately saw struck us as being 
particularly mean, small, and shabby. Among the “sights” in this 
room was the Cardipal's hat, a most interesting relic no donbt, and 
perhaps quite as authentic as some of the highly prized and carefully 
treasured-up rags of the Virgin Mary's gown; in short one of those 
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curiosities which it is curious that any man of sense should think of 
giving house-room to, except іп а lumber garret. Returning into the 
little passage, p, we advance to the right and turn into the gallery, 
which certainly comes upon us quite unexpectedly, and is all the more 
striking by contrast with what has just been passed through. So far 
this is exceedingly well contrived, though the credit of it ought 
rather, perhaps, to be attributed to accident and necessity: here we 
have not the anticlimax of a spacious gallery, presenting itself to view 
before any of the other rooms, and thereby causing them to disappoint 
us, as not keeping the premise made by the approach to them. Here 
the fault lies rather on the quite contrary side, there being no tole- 
rably decent approach to tlie gallery itself, which cannot be reached 
at all, except through a very confined and pokiag passage, that has a 
sort of suspicious look ahout it, for it looks as if it led to some very 
private closet to be visited only on occasions of necessity. We should 
therefore like to be allowed to poke about and pull about here a 
ilttle—to widen it by taking about three feet out of the adjoiniog 
chamber, and extend it bv taking in the space marked r in the plan, 
aud converting that addition into a shrine-like recess, viewed through 
an open arch or screen where the window now is, and lighted above 
through a concealed window of merely coloured or Claude-tinted 
glass, so as to diffuse a rich mellowing glow over the whole recess, 
which would thus become a miniature cabinet, wherein many articles 
of rirté might not only be deposited but displayed to very great 
effect. What is now a very awkward and paltry passage, considering 
where it leads to, might thus easily be rendered a very striking 
passage—an attractive episode іп the general architectural composition 
and plan—a highly pictoria bit, because at all events there would be 
a powerful effect of concentrated light opposed to the dim obscurity of 
the rest. On entering such architectural corridor, we should behold a 
picture before us, inviting onwards, and distinctly enough announcing 
that we might expect something of more or less importance beyond it. 
Neither would such corridor or lesser gallery at all interfere with or 
diminish the impression madc on first entering the larger gallery. On 
the contrary, there would still be quite enough of contrast, without 
any of that harsh and offensive discord that now rather disturbs our 
impressions, the plan being now completely dislocated, as it were, and 
its parts scattered from each other, without any proper connecting 
links, uniting them into one series. Were our pen a magician’s wand; 
weshould here work many transformations with it. 

The Gallery, sometimes called, we know not why, the Great Gallery, 
there being no other, and its dimensions being only 56 by 15 ft., and 
19 high, does certainly take us by surprise, and may be called spa- 


cious, in comparison with those parts of the house which precede it. | 


It certainly manifests considerable improvement in Walpole’s interior 
architecture. Its groined ceiling, in imitation of that of the side- 
aisles of Henry's VII's chapel, and of which the mouldings are gilt, 
gives a certain air of richness to the whole apartment; but most 
unfortunately, and perversely also, it is greatly marred by the five 
pendant and projecting canopies to the compartments and recesses on 
the side facing the windows, while there are no corresponding ones on 
the other, thongh they might there have had window draperies 
attached to them. Thus, instead of that degree of symmetry being 
attempted to be kept up between the opposite sides which is looked 
for almost as a matter of course in a gallery, it is here altogether 
destroyed, a defect that most assuredly is not at all helped by the 
extreme shallowness of the windows, which, instead of forming em- 
brasures, are merely let into the walla few inches deep, and conse- 
quently contrast very offensively with the recesses on the opposite wall. 
Therefore, taking our wand, we should take the liberty of transforming 
these into semi-hexagonal bays, of the same size as the larger recesses, 
or if not all five, at least the three middle ones. This would certainly be 
an improvement internally, and externally the throwing out such bays 
could not be an alteration for the worse, tle outside of the building 
being already so detestably bad, that making it worse is almost next 
to an impossibility. We would also conjure up a door, or rather the 
vision of one, at the east end of the gallery; that is, a sham door with 
panels filled with looking-glass, so as to give an appearance of greater 
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extent, and form a feature at that end of the room corresponding with 
the door at the other, but would have both in better design and taste 
than the present one. In fact, nearly all the present fittings-up 
requires correction, and to be brought into harmony, for want of which 
there is now too much of the “ scrap-book" character. 

Lady Morgan speaks of the “Round Room which leads to the 
sanctum sanctorum of the edifice, the Tribune," but, as the plan very 
plainly shows, there is no such room between the Tribune (G) and the 
Gallery ; and the Round Drawing-room (F) leads nowhere. This last 
is to us by far the most pleasing and unexceptionable room in the 
whole house: it has an air of simple elegance, comfort, and cheerful- 
ness, with a quiet effect of light and shade. Yet even here there is 
one very sad fault—eapable, however, of being easily corrected— 
namely, the pointed-arch door. Not only is such form inconvenient 
for room doors, but here more especially, because upon a curved sur- 
face; and so far from such acute form being required in order to accord 
with the rest of the design, it is positively at variance with it, the bay 
window not being arched at all, and the ceiling being flat; and as if 
with the intention of adding inconsistency to inconsistency, tliis door 
is painted whic, with trumpery gilt mouldings. A white door is, as 
Goéthe says, at the hest a solecism in taste; but in Gothic, or any 
style of old English architecture, quite intolerable, and one would as 
soon think of painting a fine timber open roof of that colour. In con- 
sequence of its being so painted, the door here produces a glaring 
spot, and the ugliness of its design is rendered all the more conspicuous. 

As we do not pretend to speak of the contents of any of the rooms, 
of the Tribune we shall say very little. It is far better in its plan and 
general form as to section, than in its details and the style of its fittings- 
up. As to the north or great Bedchamber (H), there is nothing in it 
that calls for architectural remark at all. One thing, however, to 
which we would call attention, as a happy point or accident in the 
plan, is the vista obtained from the same spot at the upper end of the 
gallery—northwards into the Tribune, and in the other direction into 
the Drawing-room and its bay. Thus that room, the Tribune, and 
the Gallery itself, form а charming and pleasingly diversified archi- 
tectural group; one so fraught with scenic effect, that, however much 
there may be to condemn elsewhere, there here is something worth 
studying at Strawberry. Therefore, ere we cool upon this compliment, 
we will dismiss our pen at once—as, in fact, it is time to do; merely 
adding, by way of epilogue or moral, that there is a far greater 
curiosity than any in the whole collection, or than the whole collection 
itself, namely. the highly curious circumstance, that after being assem- 
bled by one W, it should be scattered by another W ; and that it should 
have passed from the witty, тігій-Іоуіше Walpole to the witless and 
vulgar-minded Waldegrave. 


REFERENCES TO PLAN. 


I, Beauclerk closet. 
K, Breakfast room. 
L, Blue closet. 

M, Bedchamber. 


A, Armoury. 

B, Library, over Dining-room. 
C, Star room. 

D, Holbein chamber. 


E, Gallery, over Great Cloister. М№, Ditto. 
Е, Round Drawing-room, 22 ft. е, Entrance, on the ground floor 
diameter. plan. 


G, Tribune. 
Н, Great or north Bedchamber. 


2» Passage. 


ARTESIAN WELL 1х Lonpon.-~-The sinking of the Artesian well in Picca- 
dilly has, we believe, been attended with the most perfect success, and there 
is now every probability of an inexhaustible supply of the purest water, 
After boring to a depth of 240 feet water was arrived at, which immediately 
rose to within 80 feet from tbe surface. Over the well a handsome iron 
pump is in progress of erection, and the inhabitants may now reckon 
upon a certain and plentiful supply of fine spring water. The expense of this 
useful work is estimated at 6007, Such has heen the success of the under- 
taking, and so many the advantages, that it is said to be in contemplation to 
carry out the plan in St. George's parish, by causing Artesian wells to be 
sunk in different localities, best calculated to contribute to the convenience 
of the parishioners. 
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THE ANTIQUITIES OF NEW SPAIN. 


Мгсн has been said and written, from the age of Herodotus to the 
present time, on the magnificent edifices of the ancient Egyptians ; 
there is an undying interest felt about that people and their works, an 
interest we all feel, and one tbat will endure for ages; but in giving so 
much of our attention to this subject, interesting as it undoubtedly is, 
may we not neglect others which, if not equally, may be well worthy 
our attention and research. Such a subject, we think, may be found 
for us in the architectural remains of the ancient inhabitants of the 
Spanish Mexican settlements; but in pursuing it, it is not our present 
purpose to enter into the question, what race of men were the real 
executors of these remains: such a question would lead us far beyond 
the limits of our article, and as such great names differ in opinion on 
the subject, it will appear like presumption in us to decide the point. 

Of the early iuhabitants of New Spain the Toltecans are the most 
ancient nation of whom we know anything; they came from the north- 


ward, being expelled from their own country (supposed to be Tollan) 


aboutthe year 472. In rather more than 100 years after this they 
reached Mexico, where they settled; but some time after almost the 
whole nation was destroyed by famine and pestilence, occasioned by 
extreme drought, and the remnant of the Toltecans was incorporated 
with the Chichemicas, a succeeding nation under Zoloth, one of their 
princes. There is considerable uncertainty as to the origin of the 
present Mexican race; according to Bolunni they left their own 
country (Aztlan, supposed to be an Asiatic province) about the year 
1160, but did not reach Mexico until nearly 60 years after ; there they 
were first subject to, and afterwards conquerors of, the ancient Tolte- 
can nation. For the sake of brevity, then, let us adopt the name of 
Toltecan for the architectural works we speak of, althongh the present 
natives attribute the erection of the buildings to “a race of giants," 
(a name given by many ancient nations to the Pelasgi), and proceed 
at once, as far as lies in our power, to the description of the works 
themselves, as it is plain that to whatever nation they owed their 
origin, they (the nation) must have bad considerable general know- 
ledge, especially of the mechanical, geometrical, and astronomical 
sciences. 

The general form of the Toltecan religious edifices, and indeed the 
guiding principle in all their works, seems to have been the pyramidal, 
but unlike the pyramids of Egypt, they were not merely sepulchral 
monuments, but temples in themselves. lostead of their being gra- 
duated in regular courses, they farmed stages or towers, each tower 
being a truncated pyramid, rising one above the other to the height of 
several stages, the upper surface of each tower (being flat) forming a 
base for and terrace surrounding the tower immediately above it, 
These buildings were square in plan, and the sides faced the cardinal 
points. The sanctuary was situated on the topmost tower, and it is 
a very singular coincidence that this kind of temple, the one at Cho- 
lula especially, answers almost exactly to the description given by 
Herodotus (Clio) of the temple of Jupiter Belus. He says “It is a 
square building. In the midst a tower rises, upon which, resting as 
a base, seven other towers are built in regular succession. The ascent 
is on the outside, which, winding from the ground, is continued to the 
highest tower. In the last tower is the holy place (vaos). Ав it is 
generally supposed, from various circumstances, that the Toltecan 
temples were dedicated to some solar divinity, the coincidence is the 
more remarkable, as the sun was worshipped under the name of Baal 
or Belus by the various nations of antiquity. The ascent to the place 
of sacrifice or sanctum sanctorum was by means of a broad and well 
finished flight of steps, usually situated on the western face of the 
temple. Sometimes this staircase, instead of ascending in a direct 
line, as in the flower temple of Xochicalco and others, traversed each 
tower ina diagonal or zig-zag course from the lower to the upper 
angle, as in the temple of Cholula before mentioned, and occasionally 
there were four flights, one on each face of the building; the temple 
of Tehuantepee may be quoted as an example of this last, but in it 
the principal staircase faced the west. It may be as well to mention 
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that at Cholula, Dupaix discovered a very fine stone head, having on 


a kind of crown; from various circumstances he considered it to be 
either the capital of a column or part of a caryatic figure. The sides 


of their pyramids were sometimes ornamented with stone heads, but 


they were of quite a different description, more resembling the human 
skull. This was perhaps in allusion to their religious services, as it 
is well known they sacrificed human victims upon their altars, At 
Xochicalco (House of Flowers), the great temple has its sides adorned 
with immense flowers cut after erection; Nebel has restored this 
buildiug in his work. To give some idea of the magnificent scale 
upon which the Toltecans executed their architectural works, it will 
be only necessary for us to give the dimensions of the great pyramid 
of Cholula. As nearly as can be ascertained (for the angles of it are 
much worn) its base is upwards of 1400 feet square, or rather more 
than twice the size of the pyramid of Gizeh, although in height (from 
the width of its terraces) it does not exceed 180 feet. 

There has been much discussion among the moderns as to what 
style was adopted by the architects of Solomon’s temple; some have 
supposed it to have been the Grecian Doric, others (ourselves among 
the number) have considered it the Egyptian, but Lord Kingsborongh 
has bronght a more novel theory into the field. He cousiders the 
Toltecan remains were executed by a portion of the Jewish nation 
settled in Mexico, and the Toltecan temple of Palenque to be mo- 
delled by them after that of Solomon. The general plan of this build- 
iog is square; it is raised on a low truncated pyramid as a basement, 
and the ascent to the level of the floor is by a broad staircase situated 
on the eastern side of the temple. A kind of double gallery runs 
round and partly across the building, and divides it into three areas 
or open courts. The galleries, as well as the other chambers, have 
roofs rising high like the Gothic; the ceilings of the interior are 
similar, with the exception of their section being a truncated triangle. 
Out of one of the courts rises a square tower of very good proportion, 
diminishing gradually, of several stories in height, and having on the 
inside a staircase running up to the top. This tower was probably 
used by the Toltecans for an observatory, as we know they studied 
astronomy, not only from their manner of placing their temples, &e., 
but from there beiug some of their zodiacal carviugs still extant. 

At Mitlan are ruins of four buildings called “the Palaces," (Dupaix 
thinks they are sepulcliral monuments and not the abode of their 
kings) the design of which seems to indicate tlie existence of a purer 
aud more refined taste in their architect than is exhibited in most of 
the other Toltecan works. It is difficult to convey an idea of the plan 
of all these erections by description only, but we will take the prine 
cipal one as the best suited to our purpose. Four buildings surround 
а square or court, three of them are rectangular parallelograms in plan, 
each containing one saloon; the fourth is similar to the other three, 
but has, in addition to the saloon, some chambers behind it, forming 
altogether a plan much resembliog the Egyptian Tau. The greater 
part of the exterior is covered with elaborate and exceedingly beau- 
tiful designs in Mosaic, some of them vary much in the style of the 
Greek meander or fret ornament; the same mosaics are used on the 
architrave of the interior. In the saloon of the principal building are 
six granite columns without base or capital, supporting the ceiling 
beams; these are almost the only columnar examples we find, as the 
Toltecans generally made use of piers or substantial ante in lieu of 
them. The walls were constructed of well tempered mud, lime and 
sand, the large stone facings being pressed into them to a certain 
depth while in a soft state, and the interior of the work was finished 
with a fine hard stucco bearing an excellent polish, and painted with 
ochre and vermilion. It is a circumstance worthy of notice that al- 
though chisels and other instruments of copper have been found among 
the Mexican ruins, no iron ones have ever been discovered. How 
then did the masons square their stones for building ? (it is evident 
copper tools would not have been sufficiently hard for the purpose). 
Dupaix thinks they squared them by means of friction, and his opinion 
may receive some confirmation from the fact of their surface being 
exceedingly smooth. Under the saloon of the palace is a cruciform 
sepulchral chamber, entered by a flight of steps from the court above. 
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The ceiling of it is formed by beams of stone laid transversely; but 
at the intersection of the cross is a cylindrical column supporting a 
square slab of stone or abacus, forming the ceiling of the chamber at 
that part. The interior is richly ornamented with different kinds of 
mosaic fret, and is painted with vermilion. If we may judge from 
the ruins of their sepulchres which still exist, the Toltecan nation 
must have paid the greatest respect to the memory of their dead. 
Occasionally we find them deposited in cawerns wrought by hand, 
similar to the one we have just spoken of; there is likewise one of 
the same cruciform shape at Сап, and another, containing three 
chambers, near Xochicalco; but most commonly they constructed a 
large conical пеар or tumulus, and faced it with stone or brick; through 
this was made an arched passage usually running north and south. A 
tumulus of this kind at Mount Alvan has one side of this passage 
lined with oblong slabs of granite carved with human figures. There 
is a very remarkable sepulchral monument situated likewise at Mount 
Alvan; it is constructed іп a conical hill like those before mentioned, 
but there is also an arched passage running east and west, intersecting 
that running from north to south. At this intersection is a large and 
well constructed rotuuda, the dome of which is somewhat in the shape 
of a parabolic conoid; the sides and interior are lined with good ma- 
sonry, and at the top is a kind of funnel or chimney going right 
through to the exterior summit of tlie tumulus ; this was probably used 
for purposes of ventilation. 

The Toltecans generally made the arches of their bridges square 
headed, by means of a stone lintel laid across from pier to pier, but 
not unfrequently they placed long beams of stone leaning towards one 
another at an angle of about 55 degrees, and meeting at top, forming 
a kind of triangular straight-sided arch. In the province of Thascala 
are the ruins of two bridges of this latter description, and the angles 
of the roadway are ornamented with four piers or obelisks, of about 
50 ft. in height, having an imposiug effect. "There still exists at Chil- 
huittan a bridge very peculiarly constructed by means of large blocks 
of stone, the upper surfaces of them being cut convex and the lower con- 
cave, springing from their piers and meeting together at the crown of 
the archway. The arch thus formed bears a great resemblance to 
our Gothic “ Lancet." 

Perhaps it may be as well to say something of the roofs, doors, and 
windows of the edifices we have been describing, Of the first the 
interior frame was in most instances triangular, the angle at the apex 
being rather acute; but there are examples in the form of an inverted 
cyma, somewhat like the roofs of the Chinese buildings. Internally 
the sections of the ceilings were sometimes plain-sided triangles 
(occasionally truncated), at others they were graduated in overhanging 
courses, forming а kind of arch. ‘The doorways were of a square or 
oblong form, having merely a plain stone lintel resting on its piers. 
"Very many of the windows and niches are of the same description, 
but we find in them a much greater variety of form. They are some 
of them arched at top, some triangular, some in the shape of the 
Egyptian Tau, while others resemble the trefoil-headed Gothic arch. 
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PROTECTION OF LAND AGAINST THE SEA. 


THE expedient about to be described was put into practice at a part 
of the Moray Firtb, near the town of Inverness, Nortli Britain. 

There was great reason for supposing that the Firth had encroached 
enormously at this place; andso certain and rapid seemed its progress 
towards the destruction of a portion of the carse land known by the 
name of the “Longman,” lying between it and the ricl town lands 
immediately contiguous to Inverness, that the inhabitants, foreseeing 
the certain destruction which awaited the town lands, and perhaps 
ultimately the town itself, if the carse land, which had by tbis time 
been reduced to an average breadth of about 100 yards, were not 
protected, determined upon erecting a very substantial wall, (A) as 
represented in the annexed sketch, and it was hoped that the evil 
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would be thereby effectually cured; but after resisting the action of 
the water for some years by the aid of almost constant repairs, it was at 
length so much damaged that proposals and estimates were submitted for 
the purpose of erecting anotber wall of much stronger dimensions, 
and the inhabitants were preparing for another serious demand upon 
their purses, when they were agreeably surprized by receiving a pro- 
posal from Mr. William Hughes, then a contractor upon the Caledonian 
Canal, to protect the town lands effectually, and that at no cost what- 
ever to the town, as he required no farther remuneration than the 
possession of the stones of which the wall had been formed. This 
agreement was eagerly entered into on both sides, and both parties 
were perfectly satisfied with the result. 


Suzfuce of Caré-land 


TM bs lide 


The contractor’s mode of operation was extremely simple, as may 
be seen by the sketch: the beach ascended from low to high water- 
mark at an inclination of about 1 in 9, and then rose abruptly about 
3 ft. to the level of the carse lands. Having removed the old wall, 
the contractor considered that nothing more was wanting than the fore 
mation of a beach of sufficient solidity to resist the action of the 
water, and having at the same time such a section as to allow the 
waves to exhaust themselves without meeting witb any substance 
which might be injured by them. These objects were attained by 
removing sufficient stuff to admit of the beach being carried up and 
terminated by a gentle curve tangent to the original beach, whilst the 
surface of this newly-formed beach, and also down towards low water- 
mark, was rendered solid by excavating a foot in depth, and depositing 
therein boulders found on the beach. This formation is represented 
by B in the sketch; and we have only further to add that nothing 
could have proved more creditable to the contractor, or more service- 
able to those interested in its success, since, from the time of its com- 
pletion till the present time, a period of not less than 26 years, the 
town has not lost one foot of land, uor been put to any expense for 
repairs, 

H. 


NOTES ON EARTIUI WORK, EXCAVATION, CUTTING, AND FORMING 
EMBANKMENT UPON RAILWAYS. 


ARTICLE IL—Puant, HAULAGE, AND CONTINGENCIES. 


“ Modern practice has reduced it to a price per cubic yard.” 
Professor Vignoles’ Lecture, Dec. 1841. 

Tue rails, wagons, sleepers, «с. used by coutractors, are called the 
* Plant," and are of a lighter description than those used for permauent 
works. The rails range generally from 263 to 30 lb. per yard, and the joint 
pedestals or chairs 20 1b., aud intermediate chairs 124 lb, each. Тһе follow- 
ing were the prices paid in 1837 :—rails 137. per ton; chairs 97. 10s. per 
ton; keys 24s. per cwt.; sleepers 15. to 1s.3d. each. The plant required for 
the conveyance of 213,000 cubic yards of earth with embankment cousisted 
of 157 tons of rails, 67 tons of chairs, 28 cwt. of wedges aud nails, and 42 
wagous, estimated to contain or carry 12 cubic yards each, costing 187. 10s. 
each,* and 96 to contain 23 cubic yards each, costing 23/. each. The cost 


* Wagons to contain 14 cubic yards of earth, of which 42 were used— 
cost £777. д 

I set of wrought iron work pedestals, bolts, and boops,390lb. £. s. d. 
at 4d. " б = 0 


, 3 B 6 5 510 0 

1 set of 24-in. wheels and axles ; Е : 2 fie w 

19 enbic ft. of elm, at 3s. 5 2 , EE 

Labour of making each s : 2 : __ & 0 
18 10 


0 
Wagons to contain 23 cubic yards, of which 96 were used, each 234— 
cost £2208. 
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of repairs for each wagon was from 15. 3d. to ls. 6d. per week, no less than 
97 out of 103 wagons requiring extensive repairs in one month. In addition 
to the repair, the lubrication or greasing of the wagon is a considerable item 
of expense, Supposing the plant sold after the completion of the work, it 
would perhaps produce—rails $Z. per ton ; chairs in proportion ; large wagons 
13/.; small wagons 11/.; and sleepers 9d. each. 

From all I can learn, and judging from my own experience, I calculate 
that the cost on each work for rails is about 134. per cubic yard, and for 
wagons 14.1 

Before I proceed to consider the cost of haulage or horsing, I will give 
what Mr. Day says on the subject, in his Treatise on Railways, although not 
in his exact words :—“ Taking resistance at 150th part of insistent weight 
for temporary roads, and horse power at 150 lb., to travel 12 miles loaded 
and 12 with empty carriages, at the rate of 23 miles per hour, and allowing 
a fourth for weight of wagons, a horse will convey 64$ cubic yards one mile 
per day, which, at 7s. per day, including attendance, is equal to 14d. per 
cubic yard; and that the effect of ascending a gradient of 35 ft. per mile 
will double the cost, 74 ft. treble, and 105 ft. quadruple it."—The cost is not 
in the ratio of the relative distance, as the haulage to and from the tip and 
gullet apply as well to short as tolong distances. For the first mile I donot think 
that 220, per yard is too much for haulage, which is nearly double Mr. Day’s 
estimate.* 1 consider that horse power is preferable to either fixed or loco- 
motive engines, when the lead is under 22 miles, but.up to 4 miles а loco- 
motive is to be preferred; and when the lead exceeds that distance, it will 
be cheaper to purchase land for side cutting, and run the surplus to spoil at 
the commencement of the cutting, or run the top lift into the adjoining 
fields. The average lead for most of the railways already made seldom 
exceeds one mile, which has been taken as the standard measure of cost, for 
which the price is generally about Is. per cubic yard for the first mile, and 
3d. per mile additional, or 14d. per half mile, beyond the first mile. 

The following are the prices at which many contracts have been executed 


+ On account of the capital required for plant being so great, it is some- 
times the custom for the companies to find rails and wagons, the permanent 
rails being allowed to be used for temporary purposes. he value of a plant 
for a contract 5} miles in length, to convey 213,000 cubic yards, is nearly 
one-third of the amount of contract, taking 124, per cubic yard as the price, 
viz. for— Rails, chairs, keys. &c. . 5 . £3300 


Sleepers 6 А 5 . . . 300 
Wagons о : 2 . 5 . 2985 
Total 6585 


About seven miles of rails were used, besides two miles of wouden rails 

lated with iron for a back road, on which only the empty wagons passed. 
The facility afforded in tipping fully warranted this quantity of plant. The 
usual calculation for the quantity of rails required is the length, of contract 
podertaken, if the wurks are to be carried on with vigour. 

* Horses' keep caleulated at the above :— А 

1 load of hay, 36 trusses of 56 Ib. each, at 1055. to 110s. per load. 

Y load of corn, beans, or oats, 5 qrs. and § bushels 1 qr. at 30s. per qr., and 
weighing 37 to 43 ]h. per bushel net, allowing 3 lb. for the weight of the 
sack; beans, whole 2'ewt. 1 qr. 12 lb. per sack, split 1 ewt. 2 qr. 3 Ib. ; oats 
J cwt. 1 qr. per sack, at 245. per qr. . (7 

‘Keep of horses at the above price, exclusive of driving. 
per week each, per day each. 


1362 1b. of hay 192 1b. of hay \ 
94 of oats lis. 13i of oats 595, dd. 
23 of beans 31 of beans 


30 borses in 12 weeks consumed 
740 Lushels of oats, 
180 ditto of beans, 
181 trusses of hay. 
42 horses in one week consumed 
69 bushels of oats, 94 bushels of oats, 
5] ditto of beans, 48 ditto of beans, 
32 trusses of hay, 26 trusses of hay, 
3 sacks of bran. 53 sacks of bran. 
35 horses in one week consumed 
70 bushels of oats. fa bushels of oats, or 70, 
vr, 


or, 


42 ditto of beans, 31 ditto cf beans, 
24 trusses of hay. 26 trusses of hay. 
20 horses consumed in one week 
35 bushels of oats, 38 bushels of oats, 
21 ditto of beans, or 21 ditto of beans, 
2 sacks of bran. 1 sack of bran. 
The cost of harness is 2s. per week each. 
Repairs of ditto and shoeing 6d. 
Farriery and medicine Cd. per week each. 
The value of the dung pays for the straw. 
35 horses took 2 cubic yards 61 chairs at 34d, 
5 25 7 


fs 


vo n E n 
55 1 3600 pü 52 T 44 
55 m 2900 E 102 » 4} 
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оп some of the great lines :—Midland Counties 12d. and 3d. per additional 
mile; Derby and Birmingham 123d. all through average of lead; Great 
Western 12d, and 3d., and for ballast 1s. 54d., and 6d. per additional mile, 
(on account of the difference in weight, say 19 суі. to 28 ewt., between soil 
and wet gravel}. Onthe Newcastle and North Shields Railway the price was 
13d., which I have divided as follows-—excavations and repairs of wagons 
84.; rails and wagons 2d.; horsing 3d. From the above prices I think E 
may say that the price per cubic yard may be set at 12d., which may be 
divided into the following items :— 


Getting and filling : dzd. 
Ganger's superintendence. > 5 5 
Repairs of temporary road i 
Tipping B ES 
Plant, wagons, and rails Qh 
Horsing . 2r 
Contingencies and profit w 
ПЕ 


In addition to the price of 44d. for getting and filling, 24. extra must be 
added, if it should be necessary to resort io gudletiny for the greater facility of 
execution. It frequently happens that the earth to form approaches to bridges 
is taken from the small severances of land in the immediate vicinity of the 
bridge, and the earth moved nearly vertically, by the employment of what 
are called “ horse runs,” the excavator, with his loaded harrow, being drawn 
up a slope of planks laid often at an angle of more than 45°. The price for 
getting the earth in this case is generally estimated at 14. per man in the 
hole, only one man being employed as runner, the distance from the foot of 
the slope requiring more or less men, as the case may be. In the preceding 
observations I have considered the prices of earthwork, barrow work, run. 
work, and wagon work. The parts I have not touched upon are horse work, 
meaning cartage, and tram work, and when tubs are used put or pushed by 
men—this information probably some of your correspondents, who may have 
the data, will supply. 

When it is considered in what a hurried manner contracts are let, the con- 
tractor in the space of a few days having to satisfy himself of the nature of 
the strata and the correctness of the levels, also the quantity, which has 
perhaps occupied the engineer and his staff months to ascertain; also the 
arbitrary manner in which the conditions are framed, his materials liable to 
he taken from him, and his work entered upon by the company at the mere 
dictum of an engineer, it is surprising that men are to be found of energy 
sufficient to risk their capital for such a small chance of profit. And besides, 
such contingencies as wet and frosty weather, rise of wages and materials, 
and the risk of errors in calculation, both as regards clerical errors and errors 
in the principle, whether the prismoidal formula or average depth he employed 
in the caleulation.* 

Professor Vignoles, in his sixth lecture (Journal, p. 60), says that the 
correct method is by the prismoidal formula, and that in a quantity of 332,000 
cubic yards so calculated, and by average heights, there would be a difference 
of 22,000 cubic yards against the contractor, and if the mean area be used, 
there would be an excess of 44,000 cubic yards in favour of the contractor ; 
hence, by the latter many contractors had realized, and by the former many 
had lost large amounts. 

It is to the industry, energy, and boldness of the English contractor that 
enables him to carry on such extensive works as are undertaken in this 
country, and has thrown the Continental railways into his hands; and he has 
reason to he proud of the distinction. It is a practical illustration of the 
maxim that science is blind and without hands, and useless unless guided by 
experience. Many of the contracts on the English railways have been in the 
hands of men who could not write their own names. 

I did not, when I commenced this paper, intend saying anything of the 
comparative cost of excavating materials of a more obdurate nature, but to 
confine myself to common earth ; but from the interest I have taken in the 
E UU s 


+ There are also to be added the risk of an error in the fising the value 
of the average lead, which 1 think is the most important point of all, requiring 
the exercise of the soundest judgment. And again, it seldom happens but 
what the rate of the gradient varies in the length of a contract. w nich will 
make a great difference, as before stated, a rise ot 35 ft. per mile will double 
the price of haulage, and to have a small descent with the load is as greatly 
in favour of the contractor. There are besides the slips in cutting, and sub- 
siding in embankment, and the upholding of tunnels, and other hazardous 
work ; and as if all these contingencies were not enough, one of the principal 
engineers, lately in his repart to the directors, urged the propre of including 
in the contract for work the valse of the land required for the railway. 
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snbject, I am induced to add a few words, Perhaps hy so doing 1 may elicit 
some further information from some correspondent, who may have the means 
of continuing the subject on rock excavation and blasting. In the first place 
{ will give what Mr. Booth, of the Liverpool and Manchester Railway, says 
in bis pamphlet on the progressive operations of that undertaking. The 
excavation was about 2,006,000 cubic yards: it was removed from a few 

furlongs to between three anil four miles in length. The excavations at— 
General price per cubic yard. 

£5 42 ЕА 


Edge ІШІ; red sandstone 6 1 6 

Olive Mount; red marl and sandstone, dw miles long. I Oto2 0 
Rainhill; clay, marl, and sandstone — . o OS a l L 
Kenyon; sand, gravel, and marl 08,10 
Eccles; mar! and sandstone 010, 1 4 


lt is unfortunate that the general ies only is stated, which ! suppose to 
mean an average lead, and not the standard of per mile. 

On the Great Western Railway, near Keynsham, the cutting through 
limestone cost 10d., 1s. 3d., 2s. 54., and 2s. 64.; bnt this again was general, 
the standard for comparison being wanting, or the horsing being mixed with 
the getting. Оп the Cromford and High Peak line, throngh limestone, the 
excavation cost 10d., also an average of lead. 1f 1 may be allowed to hazard 
an opinion, I think the price of common rock would be for getting only 10d. 
to ls. On the Glasgow and Paisley line, at Bishopton, the most expensive I 
ever heard of was throngh driffiug whin or greenstone. It cust 6s. per yard; 
it was harder even than granite; and in the Dishopton excavation alone 621 
tons of gunpowder was used. 1 have known tunnel work throngh gypsum 
and marl cost 2s. per yard for labour only, without risk of water. 

Rates of tannage per ton per mile :— 

Stockton and Darlington Railway—Coals and einders, 21d per tan. 

Cromford and High Peak—cval and coke. 124. per tan. 

Brandling Junetiun Railway—Slate and tiles, 43d. per ton per mile. 

Great North of England Railway—timber. 124. per tou per mile. 

Martlepool Railway ms 134. per ton per mile, 


St. Ann's, Newcastle-upon-Tyne. T. 


ON FRESCO-PAINTING. 


Bv JoskPH Severn, or Rome, 


(Continued from page 165.) 


In my former remarks (see one, p. 161,) 1 attempted to explain why En- 
glish artists would be more likely to excel in the grandeur of historical paint- 
ing, through the medium of the fresco, rather than the oil material, and 
that the obstacles were not in our ignorance of that simple medium, but in 
our defective design, including our artificial and theatrical notions of com- 
position. I hope now to be able to show, that in those essential points, de- 
sign and composition, the English school possesses the real groundwork, 
which, with singular injustice to itself, it rarely or never exercises to its full 
extent, and which, if it did, there would be a hope of our surpassing all the 
continental scliools of art; as I think the rare quality, which І am about to 
explain, is not to be found in so high a degree (if it is to be found at all) in 
any of them. 

Judging the art of painting, as 1 do, by its great Italian examples, par- 
ticularly in fresco, which is its province of freedom and power, 1 should say 
that there is a real and individual groundwork applicable and belonging to 
all the various powers of painting. This groundwork is Nature; not the 
perfect nature applicahle to sculpture, often mistaken, and much ahused in 
опг time, as one and the same—hut nature, with more of her imperfections 
than is generally supposed; imperfections that are essential to painting, if 
character and expression, or in a word if life he the object. No doubt 
sculpture, and the beautiful antique figures particularly, have somewhat 
blinded us as regards painting ; and 1 cannot but tbink, that if it were the 
good fortune of modern times to turn np an antique picture of high Grecian 
art, even by Apelles or Zenxis, we should find it entirely different to their 
sculpture iu design and composition, as well as in everything else, for such 
is the case in the inferior examples at Pompeii and Herculaneum, wherein 
the principles 1 am anxious to explain are always found. 

Sculpture exists in the perfection of form, whatever that form may be, and 
it must be selected from various examples; for it is rare indeed to find per- 
fect form in one individual model, as adapted to sculpture; and this can be 
easily understood when it is considered, that sculpture presents nothing but 
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abstract form to the cye. But painting, on the contrary, imitates nature in 
all her infinite variety ; and in this universal imitation an obvious distinction 
is to be made, not only as to the means of the art, hut the mode hy which 
the painter attains his object. llistorical painting, in including the diver- 
sities of complexions and customs of the people of different nations and ages, 
is obliged to include much that is ugly and unseemly, as well as much that 
is imperfect in form; for the painting art rests on its powers of representing 
character and expression with all the life and vigour it is capable of; and 
forms and things which would be vulgar, mean, and even incompatible with 
the abstract and limited power of sculpture, are obliged tu be taken with all 
their imperfections by the painter, for they assist the pictorial and mental 
powers of his art. I am induced to dwell on this nice distinction, because, 
with reference to fresco-painting, 1 know that many persons suppose that 
the “ good drawing,” talked of as necessary, means the sculptural perfection 
of form I have been speaking of, and which, as applied to painting, carries 
with it the impression of insipidity and weakness, and seems to exclude the 
representation of vigorons character and living expression, which most of us 
feel to belong to painting. But sculpture, and sculptural perfection, as ap- 
plied indiscriminately to painting, has helped to tame it down to a classic 
imbecility, if I may so call it, where the spirit of expression is driven to dwell 
in the extravagance and unnaturalness of academical and theatrical attitudes. 
When character and expression are not allowed to exist in form, then there 
is nothing left for them but attitude. This, 1 conceive, will explain at once 
the vast difference which is manifest between the quiet and natural manner 
in which the great Italian painters represented history, and that of the mo- 
dern French, who have attempted to affect us in their historical painting by 
every species of action and extravagance, though always with the perfect 
forms and the drawing of sculpture. Their theory was to give perfection to 
painting, by imitating the perfection of antique sculpture; and they succeeded 
in introducing au original style, but from which we turn with displeasure, 
and sometimes disgust, to dwell un the repose and simplicity of the Italian 
masters, who, although accused of every kind of defect, we return to, and 
love even for their defects, because they are natural, and because painting 
assumes to be the universal language of nature. The French, in imitating 
the antique, have thonght it expedient to give Apollo forms, more or less, to 
all their figures—to pare away every imperfection of humanity, whether it be 
in gods or heroes, or even in common men; and hence they have excluded 
character and expression, save in violence of attitude. This is the sad change 
which many English people falsely anticipate is to he bronght about hy fresco- 
painting; and this is the mistake which 1 am anxious to correct, іп advo- 
catiug the cause of fresco-painting. 

Who will be so bold as to say, that perfect and select form is essential to 
painting, when, in the finest examples of Raffaello, Domenichino, and all the 
other great Italians, we find in every figure some example of the imperfections 
of nature purposely introduced—I say purpusely, as there is no other rational 
way of accounting for the fact, but that they did it on principle. The an- 
tique figures were before their eyes, cven more vividly than they are before 
ours: they were dug up in their time, and must have appeared more wonder- 
ful from their novelty; consequently, the Italian painters must have had the 
same temptation to take or leave them as we have, and they did take them, 
but in part only, and so far as they helped to develop the true and distinctive 
characters of painting. The French take them entire, and the English never 
take them at all. We can find, for example, in the figure of Ileliodorus, by 
Raffaello, something of the grand form of the 1llissus (in the Elgin marbles), 
but we find nothing of the antique in the terrible scourging angels, who 
strike him down with such energy and life. Now, who can say that if the 
imperfection of forms which are found in those angels were taken away, it 
wonld not leave somewhat of tameness and insipidity? or why, if we are 
struck by the terrible fury which Raffaello has given these figures, should we 
not infer that it exists even in the ruggedness of their forms ? 

І can well remember the shame and surprise 1 felt on first going to draw 
in a foreign academy, at Rome—where every artist, even the beginners, pro- 
duced such beautiful forms. But the fascination was soon dispelled; for 
week after week different models of different ages and characters were 
brought before us, from the young and gentle, to the strong and muscular, 
and these artists 1 found made them а? alike. The different characters were 
so refined and idealized, that it seemed to me 1 was no longer in the province 
of Painting, but in the ideal world of Sculpture. Young as I was, E might 
blindly have concluded that these artists were in the right, had there not 
been all those immortal fresco works around me with which Rome abounds, 
and which convinced me of the modern error, and in the inspiration of which 
works I venture humbly to offer these explanations. 
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These works will show that the Italian masters selected individual nature 
—no doubt the finest examples, bnt always individuals. How, indeed, is it 
possible to give that character which the art demands, without individual 
nature, whereon to raise that structure of life and energy, that endless variety 
of forms and colours, those varied costumes with all their particularities ? 
Again, look to the landscape and architecture, with those effects of atmos- 
phere which give such reality to the historic scene—how is it possible to 
make the figures belong to these (and to these they must belong), if the 
forms are to be perfected with so much ideal beauty that they become the 
only unnatural things in the picture ? 

Painting will have men nearly as they are; give them mind to any extent, 
give them overflowings of life and soul—hut they must look like men, for 
the art will have it so, as it had it in all the great Italian examples. Let 
sculptors revel in their ideal world, but we must live in a real one if we wish 
to be painters. This brings me to the immediate point of my subject, 
without which these remarks would be impertinent—the groundwork of de- 
sign existing in the English school, but only the groundwork. This I con- 
sider to be rather in the charm of nature as a characteristic, than in the 
mere artistical power of drawing academically well; for the one may exist 
without the other, but in the design ! am explaining they must exist together. 
Its grand principle is in the natural, correct, and graceful building up of the 
figure. Reynolds is great in this, although he is thought to be so bad a 
draftsman, while thousands of inferior artists succeed in the academical part; 
all France and Italy, indeed, abound with them ; in the latter country, even 
children learn to draw according to the trick hefore they learn to read or 
write. Reynolds aimed at something higher. It is true he gives us slovenly 
and ill-defined extremities, (the result, not of ignorance, but of his numerous 
experiments) but he never gives us a figure ill built up, or without the irre- 
sistible charm of nature; and this I find, more or less, the characteristic of 
the English school, in contrast to every other. It may have defects in the 
details of its drawing, it may have unsightly forms, it may have trivial aud 
vulgar subjects, its greatest excellence may be in portraits—in fact, it may 
deserve most of the abuse which befalls it, but the charm of nature is never 
wanting. Now this praise cannot be bestowed on any other modern school ; 
and small as it is, yet it is a genuine morsel, to be found in all the great 
Italian works from Raffaello down to Claude (who may be considered an 
Italian) in all of which you find the charm of nature. This is the real base- 
ment of good design in painting ; and although but a basement, yet it is one 
whereon we can raise, if we please, any kind of structure in art; we cau 
safely nse the antique—we can even deal in the grand forms of Michael An- 
gelo with impunity, but always with this guide. It was this enabled the 
great English sculptor, Flaxman, (the greatest and most universal artist of 
modern times) to find out the essentials of Greek art, which the French have 
ever missed. But in painting it was more difficult to be found. The Italians 
found it, and carried art to perfection, for in the imperfections they had the 
courage and taste to leave it; which imperfections the French, in trying to 
take away, removed also the key-stone of art—they left out the charm of 
nature. In modern painting, perhaps, no one has gone so securely towards 
high art as Reynolds, but he stopped short; and in carrying the thing further, 
others ceased to have this solid characteristic, and we have ceased to care 
about their works. Yet we care about Reynolds as much as ever, with all his 
faults. Why is this ?—he has the charm of nature. On the contrary, 
Lawrence, with fine qualities and a feeling for nature, sunk under the influence 
of fashion ; and we may trace to him the long threat, small head, and little 
feet, with much of the mawkishness of modern English art. Wilkie may 
be regarded as the most perfect painter of the English school. He not only 
had nature, though not in all her charms, hut he applied all the fine principles 
of art; he concentrated them, and produced a style new, as it was a com- 
bination of several never before combined; he took Raffaello's power of 
expressing the subject, his elegance of composition and even desigu, with 
Rembrandt’s force and Tenier’s mechanism, all bound together by the charm 
of nature. 

This has to be done in English historical painting. The same principles 
must be extended and raised as we see them in “һе Italian schools. So far 
we are moral cowards in art, that in avoiding the errors of the Freuch we are 
content to be like little children, fed with spoon meat. In our painting we 
are in leading strings, whilst we are full grown men in other things. This 
must arise principally from our strong feeling for nature when we attempt 
painting; for we tremble at the brink of a classic influence, because we fancy 
it is not to be carried out with nature. The same with highly imaginative 
works—we fall short by becoming tame and mawkish; so that portrait, land- 
scape, and domestic scenes are the only things left to our wilful cowardice, 
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and these, as we do them well, we are determined shall be the only things 
we will do at all. 

But now the historical field is opening to us in painting of the new Houses 
of Parliament, and we shall be forced into a bolder and more manly style of 
design. Let us not look at the French, or think that we are in danger of 
falling into their excesses, for we are nof—it is nof in us, if we wished for 
it; indeed, it is pur fear of it which keeps us back. Let us, then, venture 
on the boldness of Italian art, that is, to do things without caring for the 
defects, but only thinking оп the real and actual power which Без in the 
sphere of painting, and of how little we have yet exercised it. Our ancestors 
may not have been so handsome as the Greeks ; bnt they were quite as manly, 
as full of genius, and have left us. no? works of art, but enduring principles, 
institutions, laws, and a history of which we have now to make works of art. 
To this purpose Greek art would not be desirable, if we could have it. 
Englishmen transformed to Greeks would be as absurd as Greeks transformed 
to Englishmen. The Germanus have succeeded in creating a style of desigu 
that is independent ofthe antique, though not nearer nature than the Italian, 
or with so much beauty. We, with our strong feeling for nature, may go 
still further, for we may use the antique as the 1talians did, to make it our 
own; but it must be to gain something like power in design—something 
which shall shun the Gallic-Greek on the one hand, and, on the other, the 
influences of English fashion, both equally prejudicial to art. Surely here, 
as everywhere else, there are fine individual specimens of nature, if the artist 
will but take time to seek for them, for the English are considered to bea 
fine-looking people. In the great church processions of Rome, where there 
are many of all nations joined with the Italians, I always thought the Irish 
monks the mnst historic looking men. Yet, judging from modern exhibitions, 
опе would think the English but an ordinary race, from the sovereign down 
to the artizans and beggars. Our women are considered to be the most 
beautiful in the world, whatever we may paint and think them; for in modern 
English art they are shown in every degree of languishment and lassitude, 
from the ^ Betrotheds” to the *'Forsakens, —all of which, I should say, 
were the productions of the most immoral people in the world, even more 
so than the French, who only disgust, did ! not know they were meant to 
represent high-minded English women, virtuous as they are accomplished. 
All this arises from defective design, for as it cannot produce style, it pro- 
duces fashion; and so a hideous monster, in the shape of taste, becomes the 
order of the day :—hence these ambiguous ladies, and gentlemen as their 
companions, with pocket-bonk faces. A very little honest drawing will 
remedy all this, but it must be drawing alone on a cartoon, for colour and 
effect will paralyze it. Letus have a touch of bold art once more, even as 
good as Reynolds, and we shall see fashion bow to it as it did to him. 


ON THE FORCE OF THE WIND AND SEA. 


Observed at the Delaware Breakwater in 1930 ала 1891, with some sug- 
gestions concerning the transverse sections of Breakmaters. By 
Егтмоор Morris, Civil Engineer. 


(From the American Franklin Journal.) 


Тнат the force of the sea and wind often operates with tremendous 
energy against objects which resist their action, is a fact well known; 
to measure this force with precision is from the nature of things im- 
possible, and hence it is only by a close attention to the observed 
effect produced by the waves of storms, upon opposing objects, that 
the eugineer is enabled to form a proper idea of the energies of an 
agitated sea, when roused by gales to the assault of works raised for 
the protection of harbours. 

To form a well sheltered barbour upon a site fairly exposed to the 
ocean, is one of the most difficult problems which can be proposed for 
solution by the engineer, for such is the difficulty of forming a stable 
barrier against the sea, that notwithstanding all that has been done in 
erecting sea-works nnder the direction of the ablest minds, we can at 
this day scarcely, if at all, point to an artificial harbour in a dangerous 
roadstead, which has realized the expectations of its projectors. 

To appreciate, properly, the active forces which we are to counter- 
vail, is the first step in framing plans for sea-works; and to add 
another to the number of observed facts bearing upon this subject, is 
the object of the present article. 4 ) 

In the years 1930 and 1831, the writer (then assistant engineer at 
the Delaware Breakwater) had occasion to notice particularly, the 
severity of the action of storms upon such portions of that work as 
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were then elevated above low water mark; the results of these ob- 
servations we will now detail, merely premisiug first such brief ac- 
count of the work itself as seems necessary to a full understanding of 
the subject. 

The Delaware Breakwater was located and begun in 1829; it will, 
when fintshed,* consist of two detached dikes of rock, the Breakwater 
proper, а work of 1200 yards in extent, running in 2 line tangent to the 
seaward extremity of Cape Henlopen, and cemmencing at 500 yar ls 
distant therefrom; the :ce-breaker, а wo К 500 yards long, lyiog 
obliquely across the prolongation of the line of the Breakwater, and 
distant from its western end 350 yards, at the nearest point; the 
Breakwater lies nearly in the original course of the ebb tide, trending 
E. 5. E. and W. №. W., and will cover the harbour from the northern 
and eastern winds; whilst the ice-breaker (mainly designed to shelter 
the anchorage from ice drifting on the ebb,) bears E. by N. and W. 
by S., and will, at the same time, protect the interior from the winds 
of the north-west quarter; the contained angle between the horizontal 
projections of the two works being thirteen of the sonthern poiuts of 
the compass, or 146}°. 

This artificial harbour is located in Cape Henlopen road, jnst within 
the pitch of the Cape, and its site is fully exposed to the sea winds 
which blow directly in from the Atlantic ocean, over the whole arc 
comprised between E. 3. E. and N. Е. by №. around by the East, mea- 
suring seven compass points, or 783°; whilst on the other hand, it is 
also exposed to winds sweeping an extent, for the most part, ої deep 
water, upon lines of twenty miles long in the Delaware Bay, and in- 
cluding, in their field of action, the whole arc contained between the 
N. E. by N. and W.S. W., around by the West, being thirteen points, 
ог 1461°; from the W.S. W. around by the South to Е. S. E., an arc 
of twelve points, or 135°; the roadstead is completely landlocked by 
the shoals of Broadkill, and the main strand in front of the town of 
Lewes, Sussex county, Delaware. 

From the above statement it is evident that the roadstead under 
Cape Henlopen is wholly exposed to the winds of the north-east quar- 
ter, the severest that blow upon the American coast, and which Hing 
upon the strand within the Cape those tremendous billows which are 
raised by the sweep of the north-east gales over a free range of 
ocean; whoever has witnessed the fury of these storms upon our sea- 
coast, will, from these remarks, appreciate the violence of the seas 
which sweep that perilous road, wherein the writer has himself seen 
fourteen sail of vessels stranded at the same time, and with the loss 
of several valuable lives. 

The average rise and fall of the tide in Cape Henlopen road is live 
feet, the highest spring tides, in moderate weather, seven feet, whilst 
the highest storm tides have been known to attain an altitude of ten 
feet and more above the plane of low water. 

In the case of breakwaters, rising abruptly as they do from the 
bottom of the sea, it seems probable that the angmentation of altitnde 
which waves receive in ruming upon an inclined coast, is not pro- 
duced by them, or if at all, in but a slight degree. 

The stones forming the summits оГ breakwaters, when assailed by 
the waves of the sea, are solicited by two forces, one acting vertically 
upward, with the force due to the hydrostatic pressure of a column of 
water, equal in altitude to the maximum wave which assails the 
work, and which force we can estimate; the other is the horizontal 
force due to the progressive motion of the billows, the extent of which 
we have no means ot determining. 

We may make a practical application of these views as follows; 
the heaviest stone used in the construction of the Delaware Break- 
water, consisting of trap rock, from the Palisades on the Hudson river, 
weighed 154 lb. to the cubic foot; whilst the lightest, being the Horn- 
blende rock, from Quarryville, in the northern part of the State of 
Delaware, weighed but 165 lb. to the cubic foot;+ the average weight 
of the materials being 175 lb. per cubic foot, or 2-7; times heavier tban 
sea water. 


* ]fit be completed upon the plan projected by Com. Rodgers, Gen. Ber- 
nard, and W. АНА, Esq.. Cummissioners, and approved by President 
J. Q. Adams. on the 27th of February, 1829. 

+ The Hornblende rock referred to, as weighing 165 Ih. to the cubic foot, 
was the Greenstone from Jaque's quarry. A specimen of Gray Gneiss, from 
one of Leiper and Crosby's quarries, was found at the same time to weigh 
168 Ib. to the cubic foot; and some Black Gneiss from Hill’s quarry, on 
Crum Creek, weighed 177 Ib. per cubic foot. All the specimens of the above 
rocks, of which the specific gravity was tried by the writer, were broken off 
from masses of stone delivered at the Delaware Dreakwater, in the construc- 
tion of which all these varieties were then used. The specific gravities of 
some specimens of similar rocks, from the same quarries, were suhsequently 
found, by a committee of the Franklin Institute, to be somewhat greater 
than is above stated. 
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Let us assume, according to Arnott, the maximum altitude of waves 
to be twenty feet, then if we take the case of the Delaware Break- 
water, where the storm tides rise ten feet, let a, in the annexed sketch, 
Fig. 1, be the top level of the storm tide, b, the plane of low water, c, 
the dry rubble foundation of the work thrown promiscuously from vesa 
sels into the water, d, a mass of stone lying upon the rubble foundation, 
with its base coincident with the plane of low water, and e, a wave of 
20 ft. high, advancing from sea at high water in the direction of the 
arrow, the crest rising 10 ft. above the high water plane, and the 
trough falling 10 ft. below it ; then it is manifest that though whilst 
the wave is upheaving near the margin of the work, it may not act 
very powerfully upon substances in front of its base, yet the moment 
it begins to subside, if it happens to be in the position indicated in 
the sketch, with its fore foot iuserted under the mass of stone, d, it 
will exert upon that mass the upward hydrostatic pressure due to a 
head of 20 ft., and in an instant after the horizontal force due to the 
progressive motion of the wave; and thus, as it were, by successite 
pulsations, the waves possess the power of advancing forward immense 
masses of rock. 

Now the upward hydrostatic pressure of a column of sea water 
20 ft. high, would equal the gravity of a mass of stone weighing 
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175 1b. to the foot, if the vertical thickness of the latter were = a= 


ig? 
or near 74 ft.;*. consequently, if the depth or thickness of the mass of 
stone were less than 7% fi, 21 would be advanced a little to leeward by 
each successive ware; but if it were of greater vertical thickness it would 
stand fust, and resist the hydrostatic and progressive action of waves 
not surpassing 20 ft. in height. 

Breakwaters are, however, occasionally subject to augmented уіо- 
lence, from the assault of waves during storms, owing to the partial 
removal of atmospheric pressure; a fact which has recently been 
observed by James Walker, Esq., F.R.S. &c., President of the British 
Institution of Civil Engineers, and which was mentioned by him at 
a recent mceting of that Institute, (as ceported in the Civil Engineer 
and Architects’ Journal for September 1841,) in the following words :— 
* At the Plymouth Breakwater, during the great storm in the month 
of February 1838, several of the largest granite blocks, weighing 
from three to eight tons each, composing the surface or pavement of 
Eu MEM аталас L e Lr 

ж Corrohorative of this calculation, we find it stated in Lyell’s Principles 
of Geology, that “on the Isle of Stenness, in the winter of 1802, a tabular 
mass of stone, 82 feet by 7 feet, hy 54 feet in depth, was dislodged from its 
bed (by the sea), and removed to a distance of from 80 to 90 feet.” 

This quotation shows clearly enough that a depth of more than 54 feet of 
stone is necessary to withstand the action of waves. 

A similar circumstance is stated in the public prints to have occurred in 
а severe storm recently, upon the coast of Massachusetts, near the Boon 
Island Lighthouse, where ** a huge rock 23 feet long, 16 feet wide, and 6 feet 
thick,” which weighed probably 170 tons, was moved by the waves a con- 
siderable distance up an inclined surface; evincing there that a vertical 
depth of six feet of solid stone did not possess sufficient stability to resist the 
force of the sea. 

How much more accurately than the moderns, the ancients appreciated 
the powerful action of waves against sea works, may be inferred by the fol- 
lowing paragraph, quoted from Josephus, by Godwin, in the Trans. lostit, 
Brit. Archts., 1835-6. 

“In order to form a port between Dora and Joppa, Herod, in the fifteenth 
year of his reign, ordered mighty stones to be cast into the sea at 20 
fathoms water, to prepare a foundation; the greater number of them 50 feet 
in length, 9 feet deep, and 10 feet wide, and some were even larger than 
these.” 5 

Stone of these prodigious dimensions would be very likely to maintain 
their places in ordinary storms ; and their magnitude is in striking contrast 
to the comparatively small materials used in modern breakwaters, which, 25 
à necessary consequence, require incessant repairs, 
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the breakwater, which, although squared and dovetailed into the 
structure, and embedded in excellent cement to the extent of their 
whole depth, and thns forming a solid mass, were tern from their 
positions, and projected over the breakwater into the Sound. 

“Mr. Walker attributed this to the hydrostatic pressure exerted 
beneath the stones, at the moment when the atmospheric pressure 
above had been disturbed by the masses of water suddenly and rapidly 
thrown upon the surface of the breakwater; blocks of stone were 
thus often carried to a great distance, not so much by the waves lifting 
them as by the vacuum created above by the motion of the water, 
which exerted at the same time its full pressure from below.” 

And as additional evidence that the formation of a partial yacunm 
is sometimes a consequence of the envelopment of sea works by high 
waves, Mr. Walker further stated, “that during a storm in the year 
1540, the sea door of the Eddystone Light-house was forced out- 
wards, and its strong iron bolts and hinges broken by the atmospheric 
pressure from within. In this instance he conceived that the sweep 
of the vast body of water in motion round the light-house had created 
a partial and momentary, though effectual vacuum, and thus enabled 
the atmospheric pressure witbin the building to act upon the only 
yielding part of the structure.” 

As both the above remarkable instances came professionally under 
the notice of Mr. Walker, we are bound to place the utmost reliance 
upon the inferences derivable from his statements; and they indicate 
conclusively that no lateral connexion by dovetails, or otherwise, will 
compensate for a want of depth of solid stone; but that we must 
rely for stability in the copiog of sea works, chiefly upon the weight 
of a large mass of materials, so connected as to gravitate as опе body ; 
we must oppose pressure by weight, and counteract by gravity the 
action of forces resulting from a disturbed equilibrium. 


The pressure of the atmosphere is about the same per superficial | 


foot as would be produced by the gravity of 114 ft. depth of stone, 
weighing 175 lb. per cubic foot; therefore, if breakwaters were 
liable to be assailed by waves but 20 ft. high,* at the same time that 
the atmospheric pressure was wholly removed, their summits would 
require coping with a depth of stone wrought into a solid mass, 
equal to 115-74, or 19 ft. measured vertically. 

In the nature of things, however, we cannot suppose that the whole 
pressure of the atmosphere would ever be removed from any point 
of the summit of a breakwater whilst a wave of the maximum height 
was acting beneath ; and though this is very much a matter of con- 
jecture, we may probably infer that under no circumstances would 
more thau two-thirds of the atmospheric pressure be removed from 
any point; this would be countervailed by a depth of eight feet of 
stove, weighing 175 lb. to the cubic foot, and as we have shown that 
a depth of near seven and a half feet is necessary to withstand the 
hydrostatic pressure of a twenty-feet wave, we may finally infer that 
the summits of breakwaters should never consist of less than 15 ft. 
average depth of stone firmly bound into a solid mass, by clamps, dowels, 
and cement, so as to gravitate as one body. 


* The maximum height attained by the waves of the most violent storms, 
at the sites of breakwaters, is such an important element in forming the plan 
of the work, that it ought. always to be ascertained experimentally, (which 
would not he difficult,) by attaching a machine upon the principle of a self- 
registering tide gauge, to a pile well driven at the site, and properly braced 
against the sea. 

T This principle of constructing sea works was adopted in Rudyerd’s light- 
house, huilt upon the Eddystone, in 1709, and which, after successfully with- 
standing the storms of half a century, was destroyed by fire in 1759; re- 
garding it, Smeaton states that Rudyerd “ judiciously laid hold of the great 
principle of engineering,” that “ weight is the most naturally and effectually 
resisted by weight,” and accordingly formed his light-honse, near its foun- 
datiou, solid, and mainly of stone, for such a height as he conceived would 
enable the gravity of the mass to resist the upward hydrostatic pressure of 
the waves, in case the water insinuated itself beneath the building. 

This idea was not lost npon the able and sagacious Smeaton, who, in 
erecting thc famous stone light-house which succeeded Rudyerd's, built the 
first 50 ft. high from the foundation, solid, and so proportioned the walls and 
lantern above the fundamental solid that if their mass were reduced to a 
cylindrica] shape it would add another solid column of about 20 ft. in 
height; so that in opposing the action of the sea, the Eddystone Light-house 
is equivalent to a solid column of stone 50 ft. in altitude. 

Now from the above reasoning, 50 x 2 55, or 135 ft., is the altitude of the 
wave, whose upward hydrostatic action this building is, by its gravity alone, 
competent to resist ; and as the atmospheric pressure is never removed from 
its summit, whilst the utmost altitude of the jet of water which is sometimes 
thrown over the lantern is short of 100 ft., its superabundant stability must 
be manifest. 

The courses of this celebrated construction being dovetailed and joggled 
together, so as to prevent movement laterally; as long as its materials are 
proof against decay, the immutable laws of gravitation will retain it in 
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The fact that continual repairs are rendered necessary, by the blow- 
ing up and sweeping away of portions of the pavements of existing 
breakwaters, during violent storms, strongly sustains the views taken 
in this paper, and shows but too clearly, that the mass of stone usually 
combined upon their summits, is deficient in the requisite stability. 

The form in which the stone ought to be laid and connected to- 
gether should (the writer believes,) be tbat of a semi-cylinder, the 
axis lengthwise of the work, and the base laid upon such an incliaa- 
tion seaward as may counteract sliding, and prevent the possibility 
of its overturning upon the harbour angle, for we know that on a 
level plane, one half the amount of force will overturn a body which 
is necessary to lift it. 

In the case, then, of a breakwater similarly situated to that of the 
Delaware, stone weighing 175 Ib. to the cubic foot, and exposed to 
the assault of waves not exceeding 20 ft. high, it would seem that the 
section shown in the following Figure 2 would be a proper one. 


a, the higli water line of spring tides, above which storm tides rise 
three feet or more; b, the plane of low water; с, semi-cylindrical mass 
of stone at least 32 ft. in diameter, thoroughly cemented and bonded 
together; d, fore shore securing the angle of the sea slope, to be 
mainly formed of cubical blocks of rough stone, weighing at least 
ten tons each: e, the general foundation raised to the low water plane 
by rubble stone thrown promiscuously into the water from the decks 
of vessels;* f, cemented foundation prepared for the semi-cylinder, 
and having a top slope seaward of about six feet base to one foot rise. 

The advantage of a semi-cylindrical solid (which must average 
15 ft. deep vertically) is that if in the construction it is properly 
bonded on the diameter, with thorough courses of dressed stone, 
whilst the blocks which form the curved surface are cut like arch 
stone, no one stone could be by any means extracted from its place if 
properly doweled laterally, and the whole would resist motion by ?ts 
gravity as оле solid mass; the interior backing or hearting of the 
semi-cylinder would be composed of rubble stone well set in cement 
mortar, and grouted full in low courses, divided into sections for the 
purpose. 

It is a general idea that the forces acting against 2 breakwater are 
augmented by a great rise and fall of the tide, but from the above 
reasoning it wonld appear that such a rise and fall as will allow a. 
wave of the maximum height of 20 ft. to exert its greatest energy; 
or a difference of 10 ft. between the top water of storm tides and the 
low water plane, (as exists at the Delaware breakwater,) wul enable 
such waves to act with as much power upon sea works as any other 
variation of tidal surface, and hence a greater rise and fall than 10 ft. 
will not increase, whilst a less one would certainly diminish, the effects 
of the assailing waves. 

The section of the Delaware breakwater, as planned by the Com- 
missioners appointed by the President of the United States, iu 1529, 
under the act of Congress of May 24th, 1824, was trapezoidal in its 
general outline, the sea slope having a base of 1053 ft. to a height 
of 39 ft., and being profiled after the curvilinear figure to which the 
waves of storms liad reduced that of the breakwater at Cherbourg; 
the top was fixed at 22 Й.,+ and the internal or barbour slope at one 
to one, or 39 ft. base, the entire base being 1663 ft. to a height of 
39 ft.; the base of the section which we have proposed as sufficient, 
for a similar work, is 160 ft., and the transverse area would be nearly 
the same as that of the breakwater in the Bay of Delaware. 


Philadelphia, Nov. 1s!, 1541. 
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position, and enable itto defy, as it has for 82 years defied, the utmost force 
ofthe Atlantic storms ; unless, indeed, it should he assaulted, by waves more 
than 135 ft. high, which is not within the range of probability. 

* Experience at the Delaware Lreakwater proved tirit by this process alone 
a rough stone work could be brought up with precision to a plane of tw о feet 
under the high water of neap tides. f 

i With the design of increasiug it to 30 ft., if subsequently found necessary. 
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MR. CHARLES WYE WILLIAMS AND HIS BOILER 
PROJECTS. 


In extirpating the heresies of hollow and obtrusive pretension, in 
our review of this gentleman’s projects in the February number, we 
are generally conceived to have rendered an important service to the 
cause of practical science. It required little penetration to foresee 
that the performance of this service would subject us to much abuse 
and misrepresentation. An advertising patentee can hardly be ex- 
pected to be thankful for any exposition of the fallacy of his projects; 
nor can the demonstration of the inefficacy of these schemes be sup- 
posed to be peculiarly acceptable to those compliant analysts who have 
ventured to speak most highly in their favour. We were willing, 
however, to encounter the opposition and obloquy of this party, 
from our sense of the necessity of resisting the growing practice of 
disguising empiricism in the garb of science. With this conviction we 
shall proceed to make a few observations upon the several rejoinders 
we have received to our former remarks ;—not that we feel any sort of 
anxiety as to their effect upon our own reputation, or the conclusive- 
ness of our former arguments, but that the articulate defence of the 
projects we condemned affords the fairest opportunity of exposing 
still more clearly their inefficacy and extravagauce. 

There is one point to which, at the outset, we think it right to 
advert, as it materially influences the complexion of the case. It is 
this: not only are the various arguments adduced in support of these 
projects intrinsically without any weight or moment, but they are 
actually inconsistent with one another. Thus Mr. Williams calls upon 
us to believe in the excellency of his boiler spikes, because their effi- 
cacy is “neither more nor less than the practical application of the 
well-known theory of conduction,” whilst his more acute disciple 
А. S. calls upon us to put faith in the virtue of the spikes, upon the 
strength of something which he says is “sufficient to destroy all con- 
fidence in reasonings founded upon the ordinary hypothesis." So 
ihat, while one of these preceptors requires us to believe in the spikes 
because the received theory is certainly right, the other requires us to 
believe in them because the received theory is probably fallacious. 

In our former article, when speaking of the spikes, we observed 
that they would speedily attain the temperature of that part of the 
flne where they were introduced. Mr. Williams has entered into a 
long and ponderous dissertation, for the purpose of showing that this 
is not strictly correct; a thing manifest enongh if we be understood 
1o have said that the small portion of the spike in the planes of the 
iron of the flue, or the portion thereto adjoining, is as hot as any part 
of the body of the spike upon which the hot air impinges: but this 
we neither meant nor said. Our statement may want precision, for it 
was not meant to be precise, but in the gross, and as applied to spikes 
of considerable length, it is substantially true; and this gentleman's 
objection to it is about as weighty as an objection to the statement of 
the distance between two continents in miles, instead of in feet, inches, 
and decimals of an inch. 

The modus operandi of the spikes is thus explained by A. 5.:— 
“We naturally expect that the lower extremities of the pins will 
attain a higher temperature than the exterior surface of the boiler, 
and we may conceive that that section of the pins which lies in the 
plane of the outer surface of the boiler may differ more or less in 
temperature from that of the outer surface itself; but the rapidity of 
the transmission of heat may proceed according to very different laws, 
and the greater difference of temperature between the extremities of 
the pins, combined with the greater facility afforded by increase of 
surface for the reception and giving out of heat, may occasion such an 
increased intensity of transmissive action as to cause a greatly in- 
creased flow of heat into the boiler.” Mr. Williams, on the contrary, 
says “So far from these spikes attaining such high temperature, 
practice proves that so long as water is the recipient of the heat they 
convey, their temperature is in fact so low as to be touched without 
inconvenience, the heat passing through them as fast as it is received.” 
Thus, whilst A. S. endeavours to persuade us that the spikes may be 
conceived to operate beneficially, by virtue of an increased transmis- 
sive action arising from the high temperature of their lower extremi- 
ties, Mr. Williams assures us that the temperature of the spikes is not 
at all high—that they may be even touched without inconvenience— 
and that the heat passes through them as fast as it is received, so that 
no part of the spikes can ever be either hotter or colder than the 
water in the boiler. Yet these are the gentlemen to whom we are 
asked to pin our faith. With much of the dogmatism of infallibility, 
they are consistent in nothing but in being inconsistent. 

Iu our former remarks we quoted a portion of a paper which 
appeared in the Mechanies’ Magazine, and which purported to be a 
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report of a lecture delivered by Mr. Williams, ір which, speaking of 
he spikes, he said “ The half-inch circular portion of the flue plates 
which such pin has displaced is thus made to possess the faculty of 
transmitting as much heat as is received and absorbed by nine half 
inches superficial ;° by which we understood, we said, that the pin had 
the effect of transmitting to the water nine times as much heat as the 
half-inch dise it displaced. “This,’ Mr. Williams now tells us, “is a 
mere gratuitous understanding of a very plain position. I did not 
give any measure or quantity of heat so transmitted; I merely said at 
much heat as és received and abserbed.’ Did not give any measure 
or quantity! What, then, is intended by a reference to inches 
superficial but a reference to measure or quantity? But we will not 
higgle about trifles: we are willing to accept any amended meanin 

that Mr. Williams thinks fit to give us; and he now wishes, it woul 

appear, to be understood as having only said that as much heat is 
transmitted as is received and absorbed. Ве itso. The improved 
proposition, if it mean anything, only means that as much heat is 
transmitted as is transmitted ;—a truism we should have been sorry to 
lay at Mr. Williams’ door, except for his own requisition to that effect. 

We stated, too, in our former remarks, that if spikes were capable, 
by virtue of their superior quantity of surface, of augmenting the 
evaporative rate of a boiler, a small flue surface spiked would be 
equal in evaporative efficacy to a larger flue surface unspiked ; and a 
certain ratio would subsist between the power of the spikes in accom- 
plishing evaporation, and that of the ordinary flue surface. We did 
not care, we said, whether this ratio were 9 to I, as stated by Mr. 
Williams, ог 1000 to 999; but that, if the spikes were of any use at 
all, in consequence of their extended surface, a certain number of 
spikes would be equivalent in evaporative efficacy to a certain area of 
flue surface, or а certain ratio would subsist between the efficacy of 
flue surface and spike surface. If this were so, we observed, by 
making the quantity of spike surface greater and greater, the quantity 
of flue surface might be made less and less, the evaporative rate of 
the boiler remaining the same ; so that by increasing the quantity of 
spike surface sufficiently, the flue surface might be eliminated alto- 
gether, and we might actually have a boiler generating steam without 
any flue surface at all. We also observed, that if a spike three inches 
long were capable of transmitting more heat to the water than a spike 
of one-eighth of an inch long maintained at the same temperature, the 
received theory of conduction could not be right, because in that case 
rapidity of conduction could not vary as the temperatures simply, but 
as the temperatures and masses conjointly ; so that it would be not the 
degree of temperature which would determine the rate of conduction, 
but the quantity of heat. According to this doctrine it was plain, we 
observed, that a very large body, though cold, would communicate as 
much heat as a very small body, though hot, provided the absolute 
quantities of heat resident in them were the same; so that a sufficient 
extent of spikes, though cold, might boil water and generate steam, 
without the aid of a fire. 

To all this what does Mr. Williams answer? That the auditory of 
some Polytechnie Society conld not see the absurdity imputed to his 
projects; that he does uot measure the quantity of heat transmitted 
by the mere surface of the spikes; that spikes, though they are bene- 
ficially available np to а certain length, vet that length is not infinite, 
but the length of three inches is practically the best; that the num- 
ber, too, of the spikes must not be increased beyond a certain limit, 
else the hot air will not obtain access to their surfaces; and that how 
the extravagancies imputed to his projects are deducible from the 
well-known theory of conduction it does not become him to say. Now 
did ever any one hear such a reply to such an argument? We show 
this gentleman that his doctrines lead to absurd conclusions, and he 
answers us by saying that how such absurdity is chargeable upon the 
received theory of conduction is incomprehensible to him. It is not 
with the received theory we find fault, but with As theory ; nor do we 
find fault with its absurdity alone, but also with the arrogance with 
which it is advanced, and the equivocal character of the expedients 
by which it has been attempted to uphold it. The received theory 
of conduction is reasonable enough; the reductio ad absurdum has no 
power over  : but this gentleman's theory, turn it as you will, is irre~ 
dncible to anything except superiative nonsense, and yet it is ushered 
forth with as much parade and ostentation as if it were the greatest 
discovery that had been made for ages. But the Polytechnic Society 
cannot see its absurdity. What have we to do with that? Is it becanse 
others happen to be blind that we are, therefore, to put our eyes ont? 
We know that there are persons in the world who have no very clear 
conception of where itisthe sublime terminates and the ridiculous 
begins; and it would be an anomaly in the history of delusion, if a 
consummately preposterous project were not to have some admirers. 
But ав such persons are usually too incandescently wrong-headed to 
attend to the dictates of sober reason, their conversion is as hopeless 
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as their authority is invalid; and it would be in every sense super- 
fluous to address ourselves to them. With such we have no concern: 
nor is the Polytechnic Society anything more to us than Hecuba was 
to the Prince of Denmark. 

But further; the mere surface area of the spike is not the measure 
of transmissive power. What then zs the measure? or is there a 
measure at all? If amid all the riot and pretension we have witnessed, 
it should turn out that there is no measure of the beneficial effect of 
the spikes at all, is it possible to resist the conviction that the whole 
affair is a pitiful juggle, the effect of which is to delude the ignorant 
and unwary? And H there be a measure, why are we not told what 
itis? Again, itis said the transmissive power of the spikes increases 
with the length, but does not proceed beyond a certain limit, and 
three inches is the best length. But all this is unsupported assertion 
merely: the question is, why, as far as theory is concerned, there should 
be a limit to the beneficial length of the spikes. The spikes, we are 
told, operate in promoting evaporation by virtue of their surface— 
their heat-receiving and absorbing surface, as it is called. A spike 
three inches long is alleged to be better than a spike two inches long, 
because it has more surface; should not, then, a six-inch spike he 
better than a three-inch spike, for the same reason? It is no answer 
to tell us that such is not the case. The question is, why is it not the 
case ? Why, if spike surface be beneficial at all, should twenty square 
inches not be better than ten? 

Turn we now to what our correspondent А. S. advances in favour 
of the spike system, He begins by admitting the truth of the obser- 
vation we made in our former article upon these projects, namely, 
that the spike theory is incompatible with the received theory of 
conduction, and that, therefore, one of the two must be wrong; but he 
adds that it is the received theory and all the world that is wrong, and 
the spike theory and Mr. Williams that are right. His line of argument 
is as follows :— 

The experiments of M. Delarive, says he, show that the conduct- 
ing power of some fibrous substances varies exceedingly, according 
as conduction takes place in a direction transverse or parallel to their 
fibres. Wrought tron, being a fibrous substance, may fall under the 
same law, so that heat may be able to penetrate much better in the 
direction of the fibres, as in the longitudinal direction of a rod, than 
across the laminæ or fibres, as through the thickness of a boiler plate. 
He further says that it has been found that increasing the dimensions 
of a conducting substance in the direction of the conduction produces 
only a slight retardation in the passage of the heat; a fact, he says, 
sufficient to destroy all confidence in reasonings founded upon the 
ordinary hypothesis: that, therefore, the power of transmitting heat 
may depend on something more than mere difference of temperature; 
and the spikes may, consequently, be beneficial. 

All this, thongh extremely hypothetical, is very specious; yet it 
admits, we conceive, of a very satisfactory and obvious reply. If, as 
А. S. assumes, heat penetrates with unusual facility in the direction of 
the fibres of wrought iron, it might certainly be conceived to be de- 
sirable to insert in the plate iron of the flue dises sliced from the end 
of an iron bar, or for forming the flue of iron, the fibres of which lay 
in the direction in which the heat was required to penetrate. But to 
justify the use of the spikes, it is necessary to suppose not merely that 
heat is transmitted more rapidly inthe direction of the fibres than trans- 
versely to them, but that heat is transmitted more rapidly through a 
spike three inches long inthe direction of the fibres, than throngh a 
spike half an inch long in the direction of the fibres. If the doctrine 
advocated by A. S. be correct, we may conceive that if all the spikes 
of a boiler were cut off at the level of the surface of the plate, the 
dises of iron left in the plate might render tbe flue surface more per- 
vious to the heat, on account of the greater condueting power of the 
iron in the direction of the fibres. But this increased permeability 
would be impaired or extinguished, if the heat had to travel through 
a distance of several inches of spike before it reached the plane of 
the flue surface; unless, as we have already stated, it be held that the 
heat travels quicker through a very thick than through a very thin 
piece of iron in the direction of the fibres, an idea too preposterous 
to be entertained for a moment. Instead, therefore, of the ar- 
gument of A. S. proving the advantage of the spikes, it rather 
proves that if they be already inserted in any boiler they should be all 
cut off, 

But further ; А. S. asserts that no regard is to be had to the received 
iheory of conduction, because an increment in the dimensions of a 
body in tlie direction of the conduction only slightly retards the pro- 
pagation of heat; in other words, because the increment of dimension 
and the retardation of conduction do not vary in the same ratio. But 
what of that? The common doctrine of conduction does not specify 
any particular ratio in which this variation shall necessarily take place. 
It only says that heat is transinitted through a thin piece of iron more 
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rapidly than through a thick piece of iron, and that more heat is com- 
municated by a square inch surface of hot iron than by a square inch 
surface of cold iron. In this sense it is rather to be accepted as a 
self-evident truth than as a questionable hypothesis; and the en- 
deavour to overturn this doctrine is plainly quite as hopeless as the 
attempt would be to disprove the most obvious troth in the whole 
range of our experience. Besides, if conduction do not vary as the 
temperatures simply, it must vary as the temperatures and masses 
conjointly. The quantity of heat, or what is equivalent, the quantity 
of matter, in a body will then become an element of the rapidity with 
which heat is communicated; and the admission of tlis element 
immediately throws us upon the “imperial absurdities” to which we 
have already adverted. 

But perhaps the most extraordinary proof of the hollowness of 
A. 8% doctrine is the fact that he is himself, it would appear, unable 
to listen to the consolation it affords. No sooner is the new doctrine 
propounded than it is thrown overboard, asa thing of no worth or 
moment, and onr credibility is solicited in favour of another doctrine, 
which, we are assured, is so much in aecordance with the laws of 
nature, that it ought rather to be adduced as an explanation than 
adopted as a hypothesis. This doctrineis only a reproduction of that 
analysed in our lormer remarks, as proceeding on the assumption that 
there is a stratum of cool air in the flues resting upon a stratum of hot 
air—a supposition which we showed was just as much in accordance 
with the laws of nature as that a stratum of water should swim on 
a stratum of oil. The hot air, impelled upwards by its buoyancy, 
will always rise to the upper part of the flue, and as soon as it is no 
longer hot from the transfer of its heat to the water of the boiler, it 
will descend by the sides of the flue to the level proper to its tem- 
perature, without any considerable intermingling of the particles of 
the ascending and descending currents, as supposed by А. S., and 
therefore without any considerable tendency from that cause towards 
an equalization of their respective temperatures. Nor can the rapidity 
of the current of the hot air through the flues interfere with the eco- 
nomy of these molecular movements; the current through the flues 
being merely a relative motion of the hot air and the boiler, and not 
of the particles of the hot air with respect to one another. 

This explanation, then, of the rationality of the spike system en- 
tirely fails; but even if it did not fail it would be nothing to the 
purpose, for this doctrine of the mode of action of the spikes, whether 
good or bad, is not the doctrine of Mr. Williams. It is not the thing 
to which he has called upon us to yield our assent, and is, therefore, not 
the thing into which it has been our present purpose to inquire. We 
come back, then, to the very point from which we started. We have 
no alternative but to admit that the received theory of conduction as 
we have explained it is right, and it is equally inevitable that we 
believe the spike theory to be wrong, and this gentleman's whole 
project an ineffable absurdity. 

We have hitherto confined our remarks to theoretical considerations 
only: were we to extend them to the practical bearings of the subject, 
the scheme would appear more preposteroosstill, And first it might be 
remarked, that all the spike theory professes to accomplish is to diminish, 
in some measure, the quantity of flue surface requisite to produce a cer- 
tain evaporative effect. It does not profess to save fuel—to aid eombus- 
tion—to increase the efficacy of the steam, or to diminish (пе expense 
of maintenance. Supposing even, therefore, the spike theory to be 
correct—supposing that a square foot of flue surface spiked were 
superior in evaporative efficacy to a square foot of flue surface un- 
spiked, we do not believe that any practical man, whose opinion is 
eutitled to respect, would recommend the adoption of the spiked 
surface. And the reason is obvious: the same benefit the spikes 
profess to confer is attainable by simpler aod more trustworthy methods. 
Who is there among practical men prepared to maintain that a mo- 
derate extension of the flue surface, or the employment of an appliance 
to enable the feed water to extract the superfluous heat from the hot 
air proceeding to the chimney—expedients whose simplicity is obvious, 
and whose etficacy has been established by the experience of а cen- 
tury—is not more safe, and in every respect greatly preferable to this 
expensive, inconvenient, and uotested innovation? А flue surface 
studded with spikes would not only be more difficult to make tight in 
the first instance, but would be almost impossible to keep tight in 
those situations where the heat was great. It is well known to practical 
men, that in the furnaces of marine apd locomotive boilers even rows 
of rivets are objectionable, and are as much as possihle avoided; and 
the head or nut of a bolt in the same situation is found to be very 
quickly worn away by the rapid oxidation its high temperature 
induces. If such be the fate of a piece of iron projecting ooly an 
inch froin the surface of the plate composing the flue or furnace, what 
might be expected to become of a piece of iron in the same situation 
which projected three inches above the plate surface’ How long 
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might a spike be expected to last, where even a bolt head is quickly 
burned away? We might proceed to show, that the spiking of flues 
would not merely render repairs more frequent, but also more difficult 
—that it would be inconvenient to clean, and in some measure danger- 
ous to meddle with flues studded with these Caledonian stilettos, fresh 
from the armoury of Dircks and Co.—the unfortunate sweep or boiler- 
mender being reduced to much the same condition as Regulus in his 
barrel of nails, or as a heretic on the eve of being impaled upon the 
pions spike surfaces of the martyrology. We might also show that 
the salt which collects in the flues of marine boilers wherever there is 
a leak could only be detached from the spikes with great difficulty, 
some of the spikes, too, being probably broken in the attempt. But 
we feel that it would be a useless multiplication of words to enter 
upon such topics; we have drawn the veil sufficiently aside to show 
the fallacy and folly of this project, and we leave those parts of it 
which it would be superfluous to expose, to the judgment or com- 
passion of our readers. 

We had almost forgot to mention that the application of spikes to 
boilers is not a new idea. Spike boilers were in use many vears ago 
in the United States—that hot-bed of preposterous subjects—and we 
are told that a spike boiler is described and figured in Gordon's book 
on locomotion. Such boilers of course did not answer. Mr. Beale of 
Greenwich attempted to rationalize the scheme ten years ago, by 
making the spikes hollow and filling them with water. But even with 
this modification, the project was found unproductive of benefit, and 
highly objectionable in many respects. After much labour and capital 
had been uselessly expended, it was in consequence abandoned. 

Let us now proceed to render indelible our former remarks upon 
the illusory nature of the smoke-preventive project. The pretensions 
of this scheme to a superiority over all pre-existing schemes rest 
chiefly upon the allegation, that it is not smoke which is attempted to 
be consumed, but gas. We admitted, it will be remembered, the 
superiority of the smoke-preventive principle over that which has for 
its object the combustion of smoke, and we expressed our readiness 
to give this gentleman whatever credit might appear due to him, 
either for having been the first to propound that principle, or the first 
to practically apply it. But we denied that the principle of smoke- 
prevention was even attempted to be carried out in this gentleman’s 
furnace—that bis furoace could not therefore possess any superiority 
upon that score; and we showed that smoke-prevention had, pre- 
viously to Mr. Williams’ expositions, been advocated in an essay 
attributed to Mr. Bourne. These statements, if substantiated, will 
certainly reduce Mr. Williams’ merits to a superficies differing from 
nonentity by a quantity incalculably small. Let us examine what is 
urged in opposition to them. 

The difference between smoke and gas, it will be recollected, we 
stated was, that the one was the product of imperfect combustion, 
and the other was not the product of combustion at all, but of distil- 
lation merely; and we said that for this gentleman's furnace іс be a 
smoke-preventive furnace it was indispensable that no combustion 
should be carried on in it—a condition we showed to be incompatible 
with any conceivable mode of working a furnace so constructed. We 
argued then that combustion must be carried on in this gentleman's 
furnace, if it were in action at all; and that it would be a mere delu- 
sion to pretend that because there were doors to the ash pit the fire 
could therefore be kept alive without a supply of air. То this Mr. 
Williams replies, that he is guilty of no such absurdity as that of 
excluding the air from the ash pit altogether; and that the doors he 
places upon his ash pit are merely for the purpose of regulating its 
admission. In other words, it would appear that the use of these 
mysterious doors is merely to regulate the draught—a purpose which 
а single damper in the chimney would accomplish. It would further 
appear to be admitted that air is allowed to enter the furnace, and 
that combustion is carried on therein; so that it is smoke, not gas, 
which this gentleman attempts to consume, and his furnace is, there- 
fore, virtually admitted to be a mere smoke-burning furnace, as we 
proved it to be in our former analysis. 

In our previous observations we remarked that one of the most 
Serious objections to all smoke-burning plans was the necessity of 
admitting an excess of air into some part of the flue or furnace, the 
refrigeratory effect of which materially detracted from the calorific 
efficacy of the combustible parts of the smoke. Mr. Williams informs 
us, that in his plan an excess of air is unnecessary, because the air is 
thoroughly diffused; and he is kind enough to hint at the “chemical 
error" we are supposed to have committed in supposing an excess of 
air to be indispensable, inasmuch as an excess of air, he says, is rather 
a serious impediment than a necessary aid to combustion. We feel 
that an apology is due to our readers for entering upon the demon- 
stration of truths with which every schoolboy is familiar; but we have 
no alternative between leaving this gentleman unconverted and de. 
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scending to expositions which every one of common capacity will 
esteem as trite, obvious, and insignificant. 

The necessity far the admission of an excess of air, then, to accom- 
plish the combustion of the imflammable matters existent in smoke, 
does not arise from an unequal diffusion of the air among the smoke, 
but from the co-existence of a large quantity of uninflammable gas, 
the product of combustion, which is commingled with the matters 
sought to be burned. To descend to the phraseology of Mr. Williams, 
the uninflammable gas operates unfavourably upon the combustion of 
the inflammable gas mechanically by the interposition of its atoms, 
and chemically by the absorption of heat. The latter of these evils 
might be obviated by raising the uninflammable gas to a high tempera- 
ture, but the former is insuperable so long as the quantity of oxygen 
is unvaried, and is greater in amount in proportion as the quantity of 
uninflammable gas is large. To take an extreme case; suppose that 
in every cubic inch of smoke there were only an atom of combustible 
matter present—the rest being all incombustible gas arising from 
combustion—and suppose that to every cubic inch of smoke two atoms 
of oxygen were admitted ; what chance would there be that these two 
atoms of oxygen would come into suflicient proximity to the combus- 
tible atom to fulfil the conditions indispensable to combination? 16 is 
idle to talk of diffusion as a remedy for this evil; the difficulty is not 
that the gases are insufficiently mixed—for we have supposed the 
mixture to be homogeneous—but that the atoms are too far apart, and 
that an incombustible substance is interposed, which separates the 
atoms to be combined as effectually as if there were a wallor partition 
between them. This difficulty is only to be mitigated either by in- 
creasing the proportion of the combining substances, so as to render 
the quantity of the incombustible gas relatively less, or by so increasing 
the quantity of the supporter of combustion as to afford some reason- 
able prospect that the combustible atoms, when equably diffused, will be 
sufficiently near some of the atoms of the supporter to be within the 
range of combining attraction. The latter expedient is the only one - 
available in practice, and this expedient is in effect neither more uor 
less than the admission of an excess of air intothe flue or furnace, the 
word “excess” meaning a greater quantity than is proper to atomic 
saturation. In all smoke-burning furnaces, tben, it is necessary to 
admit an excess of air into some part of the flue or furnace, to accóm- 
plish the combustion of the inflammable parts of the smoke; and this 
excess of air, by its cooling agency, diminislies the available quantity 
of heat the combustible parts of the smoke would otherwise surrender. 
Any diffusion appliance, whatever be its merit, leaves this difficulty 
untouched; and this, the chief obstacle to the success of all smoke- 
burning projects, attaches as much to this geotleman's furnace as to 
any other. 

But further; Mr. Williams observes “І am told the sole peculiarity 
of my plan is that the air enters by a greater number of holes than 
usual. Will the reviewer inform your readers whether this peculiarity 
be not the very one which characterizes the Argand burner? Again, 
whether of two smoke-burning projects the least objectionable is that 
which admits the air at one hole or at many holes, it would be irrele- 
vant to inquire. Now, Sir, that is the real point worth inqniring 
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your scientific readers." If our scientific readers do not do more than 
blink at this exposition, the fault certainly does not lie with Mr. 
Williams. We thonght the question had been whether this gentle- 
man’s furnace were a smoke-burning or a smoke-preventing furnace; 
but it would appear that the claim tu the title of a smoke-preventing 
furnace is relinquished, and the real point now to be determined is 
whether this smoke-burning furnace is better or worse than other 
smoke-burning furnaces. This is at least intelligible; yet in the face 
of this announcement, and in the very same paragraph, we are told 
that this furnace is no more asmoke-burning furnace than the Argand 
burner is a smoke-burning lamp. The Argand lamp and the Argand 
furnace, we are told, very closely resemble one other—and in what 
respect? there are small holes in both. 

In our former remarks, we stated that it was smoke, not gas, that 
was generated in this gentleman’s furnace; and that whether the air 
were admitted by one hole or by a thousand holes, the nature of the 
thing to which it was admitted could not be altered thereby. But 
because an Argand burner consists of a tube perforated with small 
holes, and is a smoke-preventiug arrangement, this gentleman's diffu- 
sion apparatus, beiag also composed of tubes perforated with small 
holes, is said to be a smoke-preventive arrangement likewise. The 
substance to which air is supplied through one hole, though smoke, is 
no sooner supplied with air through many holes than it immediately is 
turned into gas; so that we have only to apply this very reasonable 
doctrine to prove that the infusion which, when made in an ordinary 
vessel, we are wont to distinguish by the term coffee, will inevitably 
be transformed into chocolate, оғ something still more wonderful, if 
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made іп а coffee-pot distinguished by small holes of the patent diffu- 
sion description. 

We are perfectly aware, in common with every one who has not 
been educated in Caffraria or Timbuctoo, that gas may be burned with 
smoke or without smoke; and we are willing to admit—if the ad- 
mission will gratify this gentleman—that the Argand burners of 
Regent-street are much better calenlated to promote perfect com- 
bustion than the barbarous expedients of the butchers’ stalls. But 
the question is not which of these appliances is calculated to accom- 
plish combustion most completely, but whether the atriform matter 
proceeding from the orifices of the Argand burner and from the pipe 
of the butchcr’s stall is the same or different: whether if the gas, as 
it emerges from the orifices of the respective tubes, were to be 
separately collected and analysed, it wonld be in the one case found 
to be geouine and veritable gas, and in the other smoke merely. That 
such would he found to be the case we do not believe. We do not 
believe that tlie circumstance of aériform matter, or any other matter, 
being made to flow through a large hole, or through a small hole, can 
change its specific and proper character—that the size of the orifice 
through which it escapes determines whether a substance is smoke or 
gas, or whether a furoace is a smoke-burning or a smoke-preventin 
one. To talk about Argand burners, as if any species of burner conl 
convert a gasometer of smoke into a gasometer .of gas, is idle and 
ridiculous; and to compare a furnace with an Argand burner because 
it is furnished with smail holes, is just about as rational as to compare 
it with a patent coffee-pot, or a kitchen strainer—inventions which 
participate in the same distinctions. 

But an excess of air, it is said, is unfavourable to combustion. We 
know it well. Тоо much air, if admitted into the flue or furnace of a 
boiler, will angment the generation of smoke as effectually as too 
little; but this is cansed not by an excess of oxygen, but by a defect of 
temperature, and has по more relation to the question before us than the 
allegation that though а candle to burn properly must be surrounded by 
air, yet a blast of air will extinguish it. In practice so much cold air ma 
be admitted into a furnace that its temperature will fall beneath the 
point necessary for the inflammation of the combustible gases evolved, 
and their combustion may thus be prevented, not by an excess of 
oxygen, but by a destitution of heat. But the quantity of cold air to 
which this effect is due is much greater in amount than the excess 
requisite for the combustion of the smoke; and the inflammation of 
the gases may be maintained either by diminishing the quantity of air 
admitted, or by elevating its temperature. The antiphlogistic pro- 
perty of the influent air, then, is not one of its specific and necessary 
characteristics, but one accidental to its temperature merely, and does 
not ip the least invalidate the necessity of admitting air to smoke in 
excess, to achieve the combustion of its inflammable portion. 

To correct the impracticability of apportioning the admission of 
air in an ordinary smoke-burning furnace to the perpetual fluctuations 
in the quantity of smoke evolved, Mr. Williams says “1 separate (һе 
air into two supplies, thus rendering them more manageable, and what 
is more important, less liable to interfere with and mar each other's 
objects; a system, too, which has also this practical value—the causing 
them to be to a great extent mutual correctors of each other's defects.” 
This intimation has certainly the merit of being hieroglyphical and 
cabalistic enough to defy criticism, and precludes any very specific 
rejoinder. We must, therefore, be content to remark, that as it is an 
intimate admixture between the atmospheric air and the gaseous 
matter, whatever be its natnre, which proceeds from the fire, that tliis 
gentleman professes to accomplish, his arrangements, supposing them 
to perfectly attain that object, and that smoke-burning is assumed to 
be desirable, will be valuable or uot, just in proportion as the same 
end is attainable or unattainable, by other or simpler meaus. Now, 
the admission of a sufficient quantity of air to the smoke, or the 
thorough diffusion of that air, has never been found to bea point of 
difficulty. 
regulation of the draught and of the depth of coal upon the grate, алу 
quantity of oxygen may not be enabled to ascend to the smoke througb 
the fire: In searcely any furnace does all the oxygen which enters the 
ash pit enter into combination with the fuel; a part almost always 
escapes in its uncombined state through the burning embers, and by 
the mere regulation of the draught and of the thickness of the incan- 
descent stratum, this quantity of oxygen may be made as great or as 
small as may be desired. As this oxygen ascends not in one part of 
the grate, but through every part of it, it must be necessarily equably 
diffused among the incombustible gases and inflammable substances 
present, and must, moreover, be of as high a temperature as the fire 
in its passage is able to impart. If this adequate snpply of oxygen 
equably diffused among the smoke be attainable in any ordinary fur- 
nace—and that it is must be perfectly self-evident—wherein lies the 
necessity or benefit of this gentleman's diffusion apparatus? Not only 
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can the requisite quantity of oxygen be let into the smoke through 
the fire, and be equally well diffused without any apparatus at all, but 
the oxygen so let in will, moreover, be of a high temperature—a 
condition highly favourable to combustion. As to the air being 
admitted in two supplies or in a hundred supplies, that point is one of 
perfect unimportance. The only point of moment is whether the 
requisite supply of oxygen is present, and that oxygen is equably 
diffused ; and if this EUM be fulfilled, it matters not one iota bow 
the oxygen got there, or by what means its diffusion has been accom- 
plished— whether by the instrumentality of diffusion orifices, or whether 
it has made its way through the interstices of incandescent fuel upon 
the bars of the grate. 

We spoke so fully in onr former remarks of the inherent and 
necessary defects of smoke-burning arrangements generally, that it 
would be superfiucus now to say anything more upon the subject. 
This gentleman's invitation to investigate the merits of different 
smoke-burning schemes, if accepted, would lead us into an invidious 
and unprofitable discussion. Of two plans positively injurious, there 
is little advantage to be conferred by showing that one is rather worse 
than the other. It is sufficient to show that both are worse than the 
methods most known and practised, and are, therefore, undeserving of 
further attention. Furnaces of the ordinary description will produce 
very little smoke, if the coals be spread thinly upon the bars, and the 
draught be pretty good ; for in that case a snfficiency of oxygen will 
find its way through the fire to accomplish the combustion of the in- 
flammable parts of the smoke. It is usual and beneficial to have a 
dead plate at the mouth of the furnace, and a few holes in the furnace 
doors, the purposes of which are obvious. 

But it is time that we should turn to A. S., to ascertain what he is 
able to advance in favour of Mr. Williams’ smoke-preventing preten- 
sions. His whole argnment rests upon the imputed fallacy of the 
definition of smoke given in our former article, and it is, therefore, 
sufficient for us to show, in reply, that the definition we there gave is 
the natural, universal, and correct one. We defined smoke to be “the 
prodnct of imperfect combustion”—a definition А. S. altogether 
repudiates. ‘Smoke,’ says our correspondent, “is here defined to 
be the product of imperfect combustion; but what are we to under- 
stand by the term imperfect combustion? there is no such thing in 
nature. Who ever heard of imperfectly-formed carbonic acid or 
of steam without a saturating equivalent of oxygen ?? 

In saying that combustion, which is an act of chemical combination, 
is imperfect, we can only be supposed to mean that the process of 
combination, owing to the co-existence of some such agency, has not 
been perfected :—in other words, that although some of the atoms of 
the one body have entered into combination with some of the atoms 
of the other, yet that the remaining atoms have not entered into com- 
binations, owing to their subjection to some such influences as those 
we have indicated. The use of the term imperfect combustion, then, 
does net involve the supposition that carbonic acid is imperfectly 
formed—although it is not certain that-there may not be a species of 
combustion which generates carbonic oxide—but that the act of form- 
ing carbonic acid in quantity proper to ingredients present, has not 
been completed or perfected. Any other supposition would not only 
he gratuitous, but opposed to the whole tenor of chemical science, 
and it is difficult to suppose our correspondent to have believed that 
an opposite tenet was held by us. 

But again, the term “imperfect combustion" is that employed by 
all chemical authorities, and what perhaps is more to the present pur- 
pose, it is that employed by Mr. Williams. We feel that it would 
weigh but little with our correspondent to adduce the authority of 
Sir H. Davy, Dr. Dalton, Berzelius, and Dr. Thomson, showing that 
smoke is the product of imperfect combustion caused either by the 
want of oxygen or the want of heat. But our correspondent 
cannot surely refuse to bow to the authority of Mr. Williams. 
Let him turn, then, to the 24th page of the appendix to Mr. Williams? 
treatise, and he will find an extract from the specification of his patent 
which runs thus :—'' Smoke is the result of the IMPERFECT COMBUSTION 
of the volatile products." — After this we feel it would be superfluous 
to say another word on the subject. 

Our correspondent says that Mr. Williams’ furnace has been very 
successful in practice, which is probably true enough, if we look upon 
success as the capability of being endured, or as a measure of bene- 
ficial effect, such as other smoke-bnrning schemes have sneceeded in 
attaining. There is, perhaps, no smokc-burning scheme whatever of 
which the same thing may not be predicated as our correspondent 
alleges of this; for as we tormerly mentioned, smoke-burning schemes 
may, with great care, be rendcred instrumental in saving fuel, but in 
the aggregate of continued and ordinary working, there is always 
either a diminished efficiency or an increased consumption. In the 
evidence given before the committee of the House ot Commons on 
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the smoke nuisance, in the year 1819, a multitude of schemes are 
mentioned as having been found to answer extremely well, and some 
are said to have been then in successful operation in the large London 
breweries. Yet these same schemes have all been discontinued—a 
result hardly compatible with the supposition that their continued use 
had been found advantageous. Upon what principle we can form any 
other anticipation relative to this smoke-burning project, than that it, 
too, will be discontinued, so soon as the stimulus of novelty has sub- 
sided, we are altogether at a loss to imagine. Besides, if our corres- 
pondent be prepared to assert that this scheme has been beneficial in 
some cases, and we at once admit, under the qualifications we have 
stated, that sucli may be the case, is he prepared to deny that, in 
other instances, it has been detrimental? Has it not been discontinued 
already in several factories in Liverpool and Manchester, and was not 
its employment in the case of Messrs. Hamnett & Co.'s furnace, pro- 
ductive of serious injury to the boiler, from the alternations of tem- 
perature consequent upon the alternate streams of flame and cold air 
flowing from the diffusion orifices and impinging upon the iron of the 
boiler? It would be unfair, we admit, to condemn any scheme, be- 
cause it may have failed once, or even several times ; for tlie failure 
of a good plan may be induced bv imperfect machinery, carelessness, 
or even design. But neither can the reputation of a few successful 
applications win our entire confidence, especially when the plan is 
unaccompanied by any inanifestation of qualities adequate to the pro- 
duction of the alleged advantages. It is so manifestly the interest of 
patentees to exaggerate the merits of their own projects; and even 
where emolument is not an object, an ephemeral reputation is some- 
times so highly valued, and the tendency of human nature to regard 
its own productions with partiality is so powerful and universal, that 
all representations coming from an interested party are to be received 
with caution. If this be the rule with rational projects, shall we dis- 
pense with its observance in the case of projects whose rationality 
is more than problematical? Shall we, upon the questionable autho- 
rity of a patentee, accept statements as indisputable which not only 
transcend the bounds of credibility, but are inconsistent with the dic- 
tates of common sense ? 

To the charge which might be thought to be involved in our ac- 
count of the extraordinary circumstances under which this gentleman’s 
ideas relative to the superiority of the smoke-preventive principle, 
appear to have been developed, no defence or explanation is even 
attempted to be offered. We are told, indeed, that if smoke pre- 
vention be good under the auspices of Mr. Bourne, it cannot be bad 
under those of Mr. Williams, a proposition sufficiently self-evident, 
but altogether foreign to the question. The point to be determined 
is not whether Mr. Bourne’s plan із good or bad—an inquiry with 
which we have nothing to do; but whether Mr. Williams did or did 
not obtain the ideas of Mr. Bourne in confidence, and appropriate them 
to his own uses. Upon this point Mr. Williams is silent. He does 
not say that Mr. Bourne’s essay was not published anterior to his 
book, that Mr. Bourne’s patent is not of an earlier date than his pa- 
tent, and that antecedently to the dates of books or patents, Mr. Bourne 
did not communicate to him, in confidence, his ideas, upon the expe- 
diency, practicability, and advantage of the smoke preventive system. 
It is true that this system is not carried out in Mr. Williams' scheme, 
the proposed object being defeated by the injudicious character of the 
arrangements, and that therefore this furnace has no title to the charac- 
ter of a smoke-preventing one. But the desire that it should be such 
is palpable enough, and the existence of this desire and the boasted 
possession of smoke-preventive properties, are quite as conclusive, so 
far as this question is concerned, as if that desire and those properties 
had been actually realized. Whatever credit, then, is claimed upon 
this score of smoke prevention, or whatever credit is claimed for the 
announcement of the superiority and practicability of that system, is 
not merely unclaimable by tbis gentleman, but it is questionable 
whether he can extricate himself from all suspicion of having appro- 
priated as his own what he must have known to be the property of 
another. It is true that the thing taken, supposing that the fact of 
such appropriation were established, is of little or no value; for the 
fact of tlie abstraction from one person of a smoke-preventing projeet 
and its appropriation or attempted appropriation by another, can 
hardly be supposed to be productive of much benefit to the one, or of 
much detriment to the other. But the insignificance of the value can- 
not influence our sentiments respecting the quality of the act, unless 
it be to suggest that if an insignificant object be capable of inducing a 
deviation from strict propriety, a more important inducement may be 
expected to render such deviations more extensive and less reluctant. 
As regards this case, we refrain from making any specific charge fur- 
ther than to say that Mr. Williams has not even noticed the state- 
ments we formerly made upon this branch of the subject, that those 
statements must therefore be supposed to be correct, and we are pre- 
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pared to substantiate them by the fullest evidence, and that of the 
conclusions involved in those statements we must leave every reader 
to make his own estimate. We therefore dismiss the subject with 
the general remagk, that the public is, we believe, perfectly capable 
of appreciating the merits of a projector who is indebted to his in- 
vention for his facts and to his memory for his inventions. 


MR. VIGNOLES' LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE. 


SECOND COURSE.—LECTURE IY. LAYING QUT RAILWAYS. 


In the precediag lectures the subject of the motive power had been much 
enlarged upon, from its necessarily influencing the manner of laying out a 
line. Mr. Vignoles said the student may be referred to study, at greater 
leisure and in detail, the principles laid down in the works of various authors 
on laying out both roads and railroads—M: Neill, Parnell, Navier, Tredgold, 
&c.—and the rules laid down by them may be taken as sound first principles, 
though modified at present by the 1mprovement of motive power and other 
causes which could not have been known a priori. Railroads have so com- 
pletely superseded many of the principal roads, and the publie convenience 
has been thereby so much interfered with, that it becomes a matter of im- 
portance to run the trains as often as possible, and this becomes a new ele- 
ment in laying out a line of railway. Hitherto this has been done under the 
impression that the engines would always carry maximum loads, and though 
it is true that main lines radiating from the metropolis, into which a number 
of tributaries fall, may be laid out with a view to maximum loads, yet it 
becomes a consideration whether it would not be better in general to lay out 
railways with a view to the trains going often, and with light loads, and 
thereby to make the gradients suitable to the ground over which they pass. 
On this subject Mr, Tredgold has always judged soundly. Seventeen or 
eighteen years since he made various calculations on the comparative expense 
of ascending and descending inclined planes, and of cutting them down to a 
level; and he states, in his Treatise on Railroads, that it will be much less 
expensive to follow nearly the undulations of the surface, and “if a few 
examples (of the comparative expense) be added, it will assist in removiag 
those extravagant notions of cutting and embankments, by which the capital 
of the country is wasted in unprofitable speculations.” But the practice of 
engineers has been directly opposed to this, although we had almost a daily 
improvement in locomotive power. affording means of overcoming the diffi- 
culties of steep gradients. Before determining upon the inclinations which 
he will adopt, therefore, the engineer should make estimates of the compara- 
tive expense of forming and working flat gradients, and gradients of an 
inferior description, and it will be found that gradients of 50, 60, and even 
S0 feet in a mile, may be advantageously introduced, especially where tbe 
traffic is not very considerable. And if lines were laid out upon these prin- 
ciples, instead of the traveller being overcharged with the expense of the 
capital sunk, as at present, he would be charged with the expense of the 
motive power, wbich bears a very small proportion ta the total amount 
exacted from passengers. Locomotive power only is scarcely more than 14. 
per passenger per mile, whereas the ordinary charge to passengers is 2¢.; and 
this may explain why railway companies do not lease the working of their 
lines, for they make most of their profit as carriers. and not as capitalists. 

In laying out railways there are generally two distinetive descriptions of 
country which the engineer meets with, each of which requires a different 
description of treatment with respect to his operations. The first is where 
there is a certain summit or ridge of country to be surmounted; the rule in 
this case will apply both to roads and railroads—viz., to get a uniform incli- 
nation. if possible, up to the summit; but if that be not practicable, to lay 
out the line in stages, taking care that, haviog once attained any inter- 
mediate elevation, the line does not, if possible, descend again. Ina country 
of this description there will be much more diffieulty in the details than in 
striking out the first general idea, for it will require the greatest care and 
patience to lay out the line so as to ascend to the summit at the least pos- 
sible expense, by winding along the sides of hills, and crossing lateral valleys 
and ravines to tlie greatest advantage, &c. 

The other description of country is where the extreme points of the line to 
be laid are on a level, or nearly so, and the ground varies. In this case his 
judgment will be jzincipally exercised in determining the general direction 
of tbe road, in taking trial levels to determine the line of least cutting and 
embankment, in avoidiog valuable property, and in securing the largest 
amount of traffic ; aod in a country like England, wbich is so full of improve- 
ments, gentlemen's seats, roads, streams, &c,, it is an exceedingly compli- 
cated duty to make choice of the best line under such circumstances; but it 
may be laid down as a general rule, that in any difficulty it is always better- 


1842.) 


to incur a positive known expense, which will not entail future liability, 
than by diminishing the expense in the first instance to run the risk of 
undergoing future loss. Thus, for example. if a line of railway upon a slight 
embankment should cross a road an the surface of a wet or marshy couniry, 
it will he better to raise the road to a sufficient elevation to pass it over the 
railway, though the height of the bridge and approaches be therehy greatly 
increased, than by slightly lowering and passing it under the railway at a 
greatly reduced expense, io render it liable to be continually laid under 
water. And these are the kind of circumstances that require so much care 
and cunsideration on the part of the engineer, to enable him to judge of the 
comparative amount of cost and maintenance of the different syatems which 
he can adopt, and to regulate his designs accordingly. Now we might go 
on thus increasing railway gradients until they approached nearer and nearer 
to those of a turnpike road, were it not for the diffieulty of regulating the 
descent of them with safety. On a turnpike-road, writers have suggested 
that from 1 in 36 to 1 in 40 is the best slope, because horses may gallop 
down without danger, and, at the same time, it is a good trotting road up- 
wards. But on railways it is not safe to go down such inclinations as that. 
Professor Barlow lays down that when the inclination is greater than 1 in 
160 all advantage from gravity in the descent is lost, from the necessity of 
applying the break, and he has formed tables to show the amount of loss 
sustained in the ascent; thus, he states, that going up one mile uf 1 in 100 
is equivalent (of course with a maximum load) to guing 24 miles upon a level; 
but he will not allow that any corresponding advantage is gained in the 
descent of this, or any plane steeper than about] in 180. Now, if this be 
the case, we must have a totally different set of elements in forming lines of 
railway from what 1 have heen laying down. But, as has been already 
stated, this is not the case in practice, for trains can have, with perfect 
safety, the full benefit of gravity on all descents up to 1 in 100, and the 
engines seldom carry maximum loads. The same line of argument has been 
pursued with respect to turnpike-roads, where, however, there are many cir- 
cumstances in operation which do not occur on railways—such as the un- 
steadiness of horses aud coachmen, which influence the question ; hut the 
great point to he considered is whether it is most economical to lay out rail- 
ways with respect to stationary or to locomotive power, On this subject M. 
Navier very sensibly remarks, that great rapidity being the characteristic of 
railways, it has been considered necessary to employ locomotive engines, 
which system presents an important advantage in being able to increase 
gradually the number of engines as the demands of commerce require it, 
whereas, on the stationary system, it is necessary to provide at once for the 
greatest amount of traffic that can ever occur. But in the event of this 
increase, we have still the means of using light and frequent trains for trans- 
porting a heavy traffic over a line of inferior gradients, and reducing the 
charge of the interest of that capital to the public. But whatever be the 
description of country which the engineer may meet with, he should first of 
all make or procure detailed plans on the largest scale, and upon them lay 
down a number of surface levels, and from them, as from a model, io find the 
line of least expense and greatest accommodation. The magnificent Ordnance 
Maps of Ireland, from their great scale and numerous surface levels, will 
render the task of the engineer in that respect easy, should the long-deferred 
introduction of railways into that country be ever carried. 


LECTURE ¥.—ON THE COMPARATIVE ADVANTAGES OF DIFFERENT RAILWAYS. 


Tnz class will, no doubt, he inclined to think that I have dwelt too long 
in the first four lectures of the present course, upon the principles of economy 
jn motive power, but I assure you, that if, in after years, any of you follow 
up the profession, you will find the subject one of the most vital importance. 
I shall this evening draw your attention to the different elements of compari- 
son which should guide the engineer in forming a selection from different 
proposed lines of rail way, and shall take, as a text-book for that purpose, Mr, 
M'Neil,s translation of M. Navier's work On the Means of Comparing the 
Respective Advantages of Different Lines of Railway—a work which I highly 
recommend for your private study, on account of the clearness and accuracy 
of the views it contains. М. Navier states “that the elements of compa- 
rison of different lines of railway may be divided into two heads ; first, the 
establishment ofa very rapid mode of transport—a consideration which should 
give a preference to the shortest lines, the velocity being supposed to he the 
same in all; second, the increase of wealth which may result from the esta- 
blishment of a line of railway. The construction of a raifway, like that ofa 
common road or a canal, is favourable to the advancement of wealth; in the 
first place, because the actual expense of transport in this direction is dimi- 
nished ; and, in the second place, because this diminution in the cost of 
transport increases the value of the neighbouring properties, facilitates the 
establishment of new works, aud increases production )” and the saving 
effected is not mercly a private advantage to those individuals who may be 
directly benefitted hy it, hut isso much actual increase of the wealth of the 
country at large. “Тһе first of these effects—that is to say, the diminution 
obtained on the actual cost of transport—is the cause of the second, so that 
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| this diminution is the principal circumstance, and that which should be prin- 


cipally considered." Taking it as established, therefore, that diminution 
in the cost of transport is the principal thing. we come to the result that the 
cost of motive power, on which this is dependent, is the leading point to be 
attended to in the formation of any line of railway. Indeed, M. Navier goes 
30 far as to say that this is almost the only circumstance to be attended to; 
in his own words, “ we should even say that the rate of reduction which is 
obtained upon the actual cost of transport, hy the establishment of a new 
communication, is almost the only circumstance which should be thought 
of ;" but he goes on to say, very justly, “ it is also necessary to consider the 
quantity of gaods which is carried, or which may be carried hereafter, in this 
direction," for the very essence of the railway system is to increase its own 
traffic ; “ for it is evident that it may be less advantageous to the country to 
produce a great economy in the cost of transport upon a line where there is 
but little to carry, and more advantageous to produce a less economy upon a 
line where a large quantity of merchandise is carried." These are the prin- 
ciples which I have been endeavouring to impress upon your minds, and which, 
from their importance, I cannot too often repeat. “It is, therefore," says 
M. Navier, “generally necessary to take into consideration, in the compa- 
rison of different lines, the quantity of traffic which may he estabhshed on 
each, and even the increase in the value of properties, and the development of 
production to which the establishment of these lines may give rise respec- 
tively, according to the nature of the countries which they traverse.’ I 
would observe, as a passing remark, that the word developpement, in French, 
generally refers to length; thus the development of a line of railway will be 
spoken of—meaning the length of that line—whilst, in English, the word 
refers to an extension of superficies. M. Navier does not go minutely into the 
examination of these last elements of the question, whieh rather helong to 
statistics and political economy than to engineering, but confines himself to 
the “consideration of the reduction which the establishment of a railway 
can effect upon the actual cost of transport—a most important consideration 
—to which, as already remarked, it is always necessary to attend ; and this 
will form, in every case, the principal element of the comparison between 
different lines, and often leads to determinations purely geometrical or me- 
chanical, and, consequently, exempt from arbitrary deductions." 

M. Navier then goes on to state, that “ the cost nf transport on a railway, 
as upon a road or canal, depends on two principal points, which it is necessary 
to distinguish aod consider separately ; the first of these is the expense of 
constructing the railway, and the second is the expense of conveying the 
goods on the railway, when it is constructed. The expense of the construc- 
tion of the railway is independent of the quantity of merchandise and of 
passengers that will pass over it. The expense of transport, properly speak- 
ing, upon the railway supposed to be cunstructed, depends, on the contrary, 
upon the quantity of merchandise or of passengers—that is to say, all other 
things being equal, the expense will evidentiy he in proportion to the ton- 
nage." Now,a few years back, the whole time of the House of Commons 
was taken up with comparing the merits of rival lines of railway, for no 
sooner was one line proposed than directly a rival line was started. It is 
well known that, for the Brighton Railway, four different lines were pro- 
posed—the discussion on the respective merits of which extended over a 
considerable length of time. But it isa curious fact, that, in all these dis- 
cussions, the principle which has been laid down this evening was never 
once alluded to. Now, in the practical working of railways, the diminution 
of expense of transpart is generally quite independent of the quantity of 
goods carried, for, after a line is constructed, the charges are generally 
arranged with reference to rival lines, or to the competition which may exist 
with the railway ; and the interest of the money laid out is scarcely thought 
of, however much it may have entered into the a priori calculations. The 
Paris and Versailles Railways may be mentioned ; twu lines were started, 
one on each side of the river—the Government did not like to treat either 
party harshly, and passed both bills, and both lines are actually executed ; 
and, from the great competition between them, the charges for transport of 
goods and passengers will probably hear little or no relation to the interest of 
the capital expended. There is, however, another element which reuders the 
calculation of a very complicated nature. The railways are different from 
common roads or canals, over which, after they have heen once constructed, 
the public have been left to find their own way—considerations of public 
safety render it necessary to incur great expenses in terminal and lueal sta- 
tions, ёс, ; and there are also secondary expenses, such as the annual cost 
of repairs, police, and management, of which it may he said that they depend 
partly on the interest of the cost of constructing, and partly on the amount 
of tonnage carried. Now, from experience a geveral idea can be formed of 
the expense of these items, but, before going into the details, I will return 
to M. Navier, who says— We may, therefore, admit, without falling into 
any serious error, that the annual cost of transport on a railway is, in all” 
cases, formed of two parts—the one proportional to the expenses of the con- 
struction of the way, and the other propurtional to the amount of tonnage 
carried ; and we should also observe, that the cost of transport of oue ton of 
merchandise caunot be specified, unless the number of tons which shall be 
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carried annually from one extremity of the line to the other be known.” 
Now, hitherto we have been nnable to determine a priori what these amounts 
are—bnt we can tell with great accuracy what they have been on the different 
lines of railway now in operation, 
these expenses on several lines of railway :— 


MERCHANDISE TRAFFIC. 


Coal on colliery Goods on the 


Heads of charge. railwaysin the Liverpooland 

north. Manch. Rlwy. 
Locomotive power—wages and repairs .. .. 0355" .. .. 0425" 
т lion ос ор co no WRAS oo 0:129 
TO og an па во ао oo co WERV 0:550 
ЕЕ ос so sc oc да do do do co да оо ӘНШІ on Gee 
ПОЕ ОБ .... — 1080 
Paimnerailway se es se ce ee se e 098 ... 0307 
General expenses ................ 0100 .... 0354 
Wiel Gea ос 50 бо ос Go on (ES 2:518 


* Per ton per mile—in decima!s of a penny. 


PassENGER TRAFFIC. 


Lond. & Мапе. Dublin & Kings- 
Railw.—average town Railw.—av. 
60 passengers 40 passengers 


Heads of charge. 


per train. per train. 
Locomotive power—wages and repairs .. O°170° .. .. .. 0173* 
p ӘНШІ on ос оо ao WAND oe (ШЫ; 
Tallies ao a6 po ООЛО. 0255 
Cumulus co ac db dO Do OD one ee ee 9%” 2... 00%! 
Conducting coaching s. se sa «s ss ee 0104 ...... 0113 
Maintaining railway ............ (0085 ...... 0050 


(RU 050 оо с6 


so te ас са oo GIR 


0:174 


0:656 


General expenses 


ва se se 4. on «в 4. 


Total cost 


* Per passenger per mile—in decimals of a penny. 


Taking the Liverpool and Manchester Railway as an example, we find the 
number of passengers to average sixty per train. This may, on the whole, 
be considered as a fair average on all the railroads throughout the country, 
Seven years working of the same railway gives, as the average expense of 
locomotive power, 0-274. or about 1d. per passenger per mile. The gradients 
do not exceed six or seven feet per mile, with the exception of the inclined 
plane, and this also is an average amount for most railways—in fact, fuel 
and wages are so nearly the same on all lines, that the expense of this bead 
can be calculated with great exactness. The expense of locomotive power, 
also, is the only one wbicb depends upon the gradients. The other expenses, 
which are independent of tlie gradients, are—coaching, conducting ditto, 
maintaining way, and general expenses, altogether amounting to 033d., which 
added to 0274, = 0:604., or. in round Nus three- Archie of a penny per 
passenger per mile for dii: expense of transport. Now, let us examine the 
relative expense of the merchandize traffic. We have, for the expense of 
locomotive power, 0:554., or, in round numbers, 3d. per ton per mile; for the 
cost of wagons and secondary expenses, 1:974., which, added tu 0:554., gives 
2:524., or, in round numbers, 224. per ton per mile as the actual cost of trans- 
port. Now, let us mark the very striking result of this comparison. Even 
with al! the most recent improvements, and cutting down every expense that 
can be reduced, the mere transport of passengers costs three-fifths of a peany 
per passenger per mile, whilst that of goods is only 21d. per ton for the same 
distance, and of this 1d. may he throwu out, arising from other sources, 
leaving the cost of transport—passengers, three fifths of a penny per passen- 
ger. per mile; goods, 124. per ton per mile. In the first case, we have an 
amount exceedingly high, in proportion to the present means of transport, 
whilst the second case presents a result as strikingly low. A ton of goods 
is equivalent to the weight of fourteen passengers, with 30 Ibs. of luggage 
each. 

When the loads to. be carried are light, and the velocities at which they 
are carried considerable, the steepness of the gradients is a matter of com- 
paratively little consequence, but as soon as ШІ engine is loaded to its maxi- 
mum pówer, the railway system becomes unable to compete with the canals, 
$9.fax.as relates to the carriage of goods. If these are the results offered to 


you by past experience, do you not see at once how it affects the question of 
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laying out lines in remote districts, where but a smal] amount of traffic саз. 
be calculated upon? Again, referring to the table, with reference to the 

ditference between carrying slawly and carrying quickly, we find that the 

expense of locomotive power on the Liverpool and Manchester Railway is 

0:554., or nearly three-fifths of a penny, yet that the expense проп the best 

railways, where goods are carried at a moderate velocity, is only 03842. and 

the remaining expenses 0:57d., so that it comes to this. that we have—Liver- 

pool and Manchester Railway, 23d. per ton per mile; other railways, with 

moderate speeds, 1d. per ton per mile. M. Navier proposes a case not quite 

so strong, perhaps, as might be made out, and I will, therefore, refer to the 

Brighton Railroad for an example, the expense of which, for the 40 miles, has 

been about £2,600,000, or £60,000 per mile. the interest of which, at 6 per 
cent., is 107. per mile per day, which is the net receipt, after all expenses are 

paid, requisite to insure a decent interest to the shareholders. | shall not 

enter further into the question now, but if those students who are sufficiently 

advanced will take up the subject, they will soon be able to appreciate my 
arguments for increasing the limits within which gradients are usually kept 
—for, supposing the expense of carrying a passenger should be only $æ. рег 

mile, yet. if you will caleulate the additional expense of the interest of 
£60,000 per mile, you will find ruinous results. 

M. Navier having said that the cost of transport is the chief point to be 
attended to in laying out a railway, goes on to determine the amount of 
power requisite to draw a given train over a given railway. The elder students 
will, in connection with this subject, be aware of the opinion which has been 
pretty generally entertained amongst engineers, that a rise of twenty feet per 
mile is equivalent to a mile in length. M. Navier says—* Let us observe that, 
upon а horizontal line, the power required to draw a given weight is con- 
sidered as being equal to almost the two-hundredth part of tbis weight;" but, 
as I have shown in a previous lecture, the formula for the expression of this 
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power will be 7, taking Fas the friction per ton, and n the number of pounds 


in each ton, so that what M. Navier calls the two-hundredth part of the 
weight will be friction divided by the number of pounds in a ton. Taking the 
friction at 91b., we have 44,5,— zyys nearly. At ll Ib. 411,—45415; and 
I must here repeat what 1 have so often before stated to: you, that, although 
experiments have been made, which give so low a friction as 41b. per ton, 
that, on an average, M. Navier is nearly right, when we take into considera - 
tion the numerous causes of friction. M. Navier considers the power required 
to draw a given weight “to be independent of the absolute velocity of 
transit, although there ts reasun to believe that the tractive power increases 
with the velocity." Now, it has been said that the friction is the same at 
all velocities. J cannot fully concur in this opinion. 1 think the axletree 
friction may be constant under all velocities, but that, from other causes, 
there appears to be, 1 will not call it an increase of friction, but an increase 
of resistance, the amount uf which has not been satisfactorily determined. 
M. Navier goes on—‘ We conclude from this, that, in order to transport, 
with any velocity whatever, constant or variable, a weight, W, to a distance 
represented a $ ona horizontal line, it is necessary to employ the power re- 


presented а s * a—that is to say, the power necessary to raise the weight 


to the 2. ae ' or, in other words to transport a weight any given dis- 


tance ou a horizontal line, is equivalent to raisiug it the two-hundredth part 
of that distance in vertical height ; and, although this is not quite correct, it 
is sufficiently so for general purposes. We have before assumed that it is 
the same thing to go a mile round as to go over a hill rising twenty feet in 
amile. Now, а mile being 1760 yards, or 5280 feet, we have _ ШЕ x 9280 as 


the power required. which is equal to raising the weight 26 ft. E as the 
friction varies, І think we have sufficient experience now to say it is about the 
same thing to rise 30 ft. in a mile as to go a mile round: but this is quite 
independent of the question, whether you should or should not allow an one 
hand, and deduct on the other, when the slope exceeds the angle of repose. 
Ihave explained to you, on previous occasious, the difference of opinion 
that exists on this point. Both Mr. Barlow and М, Navier allow the ad- 
vantage up to a certain point, which they fix at about ] in 180, beyond which 
point they consider the whole advantage gained to be destroyed by the 
necessity of putting on the break. Now, in practice, we do not find this to 
be the casc, until we come to 1 in 80, or thereabouts ; however, we may take, 
asa general rule, M. Navier's concluding words on this subject :—'* The 
length of the line remaining the same, the amount of power consumed to 
effect the transit depends entirely upon the length of the line, and the dif- 
ference of the level of its extreme points." The practical result which I 
have endeavoured to lay before you this evening is, that the cost of transport 
is the cost of the power combined with the interest of the original cost of the 
line, and that the calculation of this combined expense must form the 
element of comparison between different lines of railway. 


1842.] 


CORROSION OF IRON IN STEAM BOILERS AND STOVE PIPES. 


(From the Franklin Journal.) 


The Committee on Science and the Arts, constituted by the Franklin Institute 
of the State of Pennsytvanio, for the promotion of the Mechanic Arts, to 
whom was referred for examination the Corrosion оў Iron in Steam Boilers 
and Stove Pipes, where Anthrocite is employed as fuel, REPORT :— 


That they have gathered such information as lay in their power from those 
who have witnessed the corrosive action, and combined it with their own 
observations. 

It appears that stove-pipes are frequently corroded in the course of a year 
or two, where they are not taken down or cleansed subseqnent to their em- 
ployment throngh the winter season. Ап іоѕіапсе is known in which 40 ft. 
of pipe were corroded and rendered a perfect colander in the course of two 
years. Nor does it appear always as a necessary condition that the place 
should be damp, although this is the case in a majority of instances, for in 
the corrosion just noticed, the proprietor stated that the stove was very dry. 
The corrosion rarely happens in an upright pipe, but usnally in one lying 
horizontally, for where such corrosion had already commenced it was said, in 
one instance, to have been obsiated by giving the pipe a slight inelination. 
Where it takes place in an upright pipe, it may arise from the flowing down 
of corroding matter from a horizontal laver of the same. 

The same kind of corrosion is observable in steam boilers in which anthra- 
cite is employed as fuel, and not in those in which bitnuioous coal is used. 
That it does not arise from the intensity of the heat is shown from the fact, 
that it is greatest in the boiler-flues which lie horizontally at a distance from 
the fire. A corrosion is sometimes observed пеаг the top of the smoke pipe 
in steamboats, but this may he attributed to the alternate action of heat, 
cold, air, and moisture. 

Tt would appear then, that the corrosion is caused either by the vapours 
atising from the combustion of anthracite, or from matter carried np mechan- 
ically by the draft; or from both combined. That it does not proceed from 
uncondensable gaseous matter is proved by the occurrence of the corrosion 
only when a stove-pipe is no longer exposed to these vapours during the 
summer season, or where a boiler is cooled from intermitted fires. lt does 
not arise from matter carried up mechanically, for this could only be ashes, 
and we know that the ashes of anthracite are of a dry nature; and without 
moisture, chemical action, or the corrosion, could uot occur. lt must, there- 
fore, he prodnced from condensable vaponrs. 

On examining the interior of a stove-pipe lyiog horizontally, whether 
corroded or not, we find aloose ashy deposit of a greyish brown colour; 
and where corrosion has taken place, the greater part is condeosed into a 
solid mass, showing that it had absorbed water. Upon fracturing the solid 
material, small white crystals appear under the microscope, which are genc- 
rally too imperfect to admit of recognising their form. By subliming the 
mass, a little empyreumatic oil and water are formed, but the greater part 
suhlimed is an ammoniacal-salt. Upon testing a solution of the ashes, it 
shows a large content of muriate and sulphate of ammonia, the former evi- 
dently in much greater quantity than the sulphate. After complete sublima- 
tion at a red heat, the ashy matter remaining appears to be nearly pure 
charcoal or lamp black, with a mere trace of coal ashes. From the qualitative 
tests made, it would appear that the ammoniacal salts constitute at least 
three-fourths of the whole mass. А mere trace of iron was detected. 

From this content of saline matter, as well as from its nature, we are at 
no loss to acconnt for the corrosion of iron where the air and moisture add 
their conjoint action; but it may be doubted whether the ashy matter has 
the power of absorbing moisture from an atmosphere of ordinary dryness, 
for in dry situations, it appears that there is usnally no corrosion, and in the 
case noticed at the commencement of the report, it may be doubted whether 
the stove was dry. 

How to obviate the corrosive action is a more difficult point to determine, 
unless the very: simple process be resorted to of cleaning out stove-pipes 
every spring, and hoiler-flues every few wecks. If the stove-pipes are required 
to remain standing with the sediment in them, then a previous internal coat- 
ing of white lead, litharge, or red lead might probably answer the best 
purpose, since it would result in the production of chloride ard sulphate of 
lead, while the ammonia would be driven off. The thin coating of these 
salts of lead might then prevent the contact and farther action of the ashy 
deposit. Experiments made at the U. S. Mint during the winter of 40-41, 
seem to show that a coating of lime on theinterior of a pipe prevents cor- 
rosion, and itis said that a few stove manufacturers in this city are acquainted 
with the fact. The cominittee, however, in the face of these facts, are rather 
inelined to believe that the oxide nf lead will prove more cfüicient, since the 
sulphate of lead is a wholly inert salt, and the chloride nearly insoluble, 
while the snlphate of lime is somewhat soluble, and the chloride of calcium 
very soluble, and therefore likely to produce enrrosive action eventually. 
Still the operation of whitewashing is the simplest mode of obviating cor- 
rosion, aud may be repeated at intervals, 

The content of chlorine to such an exteot as is developed by the above 
chemical examination, is interesting in a geological point of view, since it 
has not hitherto been found in chemical examinations pf anthracite. Prof. 
11. D. Rogers, іп 1836, pointed out the fact, that where heaps of refuse 
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j matter were burned near the coal mines, ammoniacal salts, and among them 


muriate of ammonia, are sublimed, and may be found among the ashes. Now 
we know that saline waters are ohtained from the coal measures in the west- 
eru distriet of Pennsylvania, and, moreover, it is the prevailing opinion 
among geologisis that the coal series are marine deposits; we can, there- 
fore, explain the origin of the muriate of ammonia in the ashy deposit 
arising from the combustion of anthracite, by attrihuting the chlorine to the 
presence of a trace of chloride of sodium (common salt) in the coal or its 
accompanying slate, or possihly in both. Tt is unnecessary to allude to the 
formation of ammonia, since it is a nniversal product to a greater or less 
extent of the dry distillation or combustion of every kind of coal. 

This ammoniacal deposit is interesting іш an economical point of view, 
since it accumulates in considerable quantity in a single season, aud may be 
collected with facility. lu one instance at least, ten pounds were removed 
from abont eight to ten feet of pipe, which was the produce of tbree or four 
years, and hence, we may estimate the large amount that might be obtained 
from many hundred pipes in Philadelphia every season. It may be employed 
either for the manufacture of sal ammoniac by a very simple process of sub- 
limation with a small quantity of a salt of lime, or it may be directly applied 
in powder or in solution to garden soils. The influence of ammoniacal salts 
in promoting luxuriant vegetation has long been known, hut the admirable 
work of Prof. Liebig on Agrieultural Chemistry has more completely de- 
veloped their influence and importance. The material before us will unques- 
tionably prove of great value to the gardever and florist, if properly applied 
to the soil; but it must not be forgotten that it is very rich іп ammonia, and 
should therefore be employed sparingly. 


By order of the Committee, 


February 10, 1812. ХҰпилам llawrnTON, Actuary. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 


March 1.—Witiram Совітт, V.P., in the Chair. 


“ Holborn Hill, and the Plans for its Improvement,” By John Turner. 


This communication chiefly consists of an examination of the various plans 
which have been suggested for diminishing the acclivity of that crowded 
thoronghfare. Ап idea of its tbronged state is given from Mr. Whishaw’s 
evidence before a Committee upon Metropolitan Improvements, in May, 
1838, wherein he assumes the fair average annual amonnt oi traffic between 
Fetter Lane and the Old Bailey at “ 20,000,000 pedestrians, 871,640 eques- 
trians, 157,752 hackney coaches, 372,470 carts and wagons, 78,876 stages, 
82,258 carriages, 135,842 omnibuses, 460,110 chaises and taxed carts, and 
354,942 cabs.” The necessity for ameliorating this great thoroughfare has 
been generally acknowledged, and great changes have been made in the 
locality since the rivulet called the “ Old Bourne " took its course down the 
hill into the Fleet river, which at that time had wharfs on either side for 
landing goods from the barges, which came up аз far as llolborn Bridge. 
About the year 1733 the arching over of the channel of the Fleet was com- 
menced, and subsequently was extended to the Thames, forming at present 
one of the main sewers, having its ontlet at Blackfriars Bridge. Оп arching 
over the Fleet the ground at the bottom of the hill was raised as much as 
possible ; indeed all that ean be done by filling up (having reference to the 
surronnding levels), would appear to have been done at various intervals. 

The oldest plan mentioned by Mr. Turner is tbat by Mr. T. F. Taylor, in 
1828. Пе proposed to divide the hill at the corner of Hatton Garden iuto 
three parts, and to continue the same up Skinner Street nearly to the Sara- 
cen's Псай Inn; between these poiots an iron suspension bridge, with a level 
roadway, was to be erected wide enough to admit of two carriages abreast, 
leaving tbe foutpaths and nearly all the houses undisturbed. The estimate 
for this plan was about £23,000. 

In 1833 Mr, Turner proposed to construct a bridge or viaduct, upon arches, 
along the south side of Holborn Vill and Skinner Street, from Thavies Inn 
to Sea-coal Lane. The arches would have been available for warchouses 
upon the level of that half of the street which preserved its original position. 
Ou this plan it would have been necessary to take down all the houses on 
the south side from Shoe Lane to Farringdon Strect; the others being 
modern, might bave been raised. This plan was subsequently modified, and 
the width of the street increased to 70 fect, giving the viaduct 35 iu breadth. 

Mr. Moseley’s proposition in 1833 was to fill up the valley to the height 
of 12 feet at Holborn Bridge, altering sume of the houses at the bottom. In 
1840 he further proposed to take 18 inches off the brow of Itolborn Hill and 
12 inches off Skinner Strect, which, with raising the bottom, would bring 
the gradient of the acelivity to abnut 1 in 35. a 

Some interesting tables are given of the rates of acclivitics of some of the 
principal thoroughfares in Loudon. 
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St. James’s Street, at 660 feet from Piccadilly, is 1 in 27 
Waterloo Place, ending at Piccadilly — . " 1,29 
Haymarket, at 490 feet from ditto о а Nig BE 
Strand, opposite Northumberland louse o e о BY 
Charing Cross, from ditto towards Whitehall 5 ТУВА 
Southampton Street, from the Strand . 5 : a Jg 10) 
Fleet Street, opposite Salisbury Court а 5 eel) 422 
Ludgate Hill, ending at St. Paul's Churchyard : 1.525 
Holborn Ifill, varies from . 1 in 163 to 1502 
Skinner Street, varies from " lin24 to 1, 29 


Messrs. Barnard and Geary published a plan, in 1836, for carrying a via- 
duct along the north side of Holborn llill, hetween Hatton Garden and the 
upper end of Snow llill, removing the greater portiou of the houses between 
those points. The estimate of the expense was £350,000. 

In the Second Report of the Metropolitan Improvements Committee for 
1838 appeared a plan by Mr. Pocock, consisting of a viaduct on the south 
side of the hill, between St. Andrew’s Court and Sea-coal Lane. 

Mr. Galloway’s plan, in 1841, was to erect in the centre of the present 
line of road a viaduct upon iron arches, between llatton Garden and the 
Saracen’s Head Inn; this viaduct was to be 30 feet wide, and used for horses 
and carriages only, leaving the street below as at present, only widening it 
where requisite. 

Mr. Moun's plan, in 1841, was nearly similar to Mr. Turner's, only in- 
sistiug upon a greater width of road. 

Several propositions were also made for forming a new street either on 
the north or south side of Holborn Hill; among them are mentioned the 
following plans :— 

Mr. Davey's, in 1833, which was to commence at Fox Court, in Gray's 
Inn Lane, cross Saffron Hill, and procced, in the form of a crescent, to meet 
Skinner Street above Snow Ilill. 

Mr. Whishaw's plan, iu 1835, was to build a viaduct, commencing at the 
end of Fetter Lane, to the north of. New Street Square, thence across Far- 
ringdon Market, which he proposed to render more convenient and airy, aud 
to terminate at the top of the Old Bailey, the roadway throughout being 
perfectly level. 

Mr. Ross's plan resembled Mr. Whishaw’s, but was less comprehensive, 
and avoided Farringdon Market, the viaduct being still nearly level. 

These latter plans were laid out with a view of avoiding the existing tho- 
roughfare, aud the valuable property on Holborn Nill and Skinner Street. 
The plans were collected by the author for the purpose of showiug their 
comparative merit and originality, and (as far as he was able) the dates. 
The communication was illustrated by a series of drawings and lithographs 
of almost all the schemes, with prospectuses of nearly all for reference. 


March 1.—The Presipent in the Chair. 


* Description of the Permanent Way of the South-eastern Railway.” By 
John Pope, Grad. Inst. C. E. 

This communication commences with a general description of the slopes of 
the cuttings and the embankments of the line, and explains the mode of 
ballasting and the quality of the materials employed. On either side of the 
bank of ballast, and below the level of its bed, there is an open drain, 3 feet 
in width, extending throughout the line, which ensures perfect drainage from 
bencath the sleepers. Тһе different works connected with the laying of the 
rails are then successively noticed. The sleepers are placed transversely, and 
differ in shape from any hitherto employed. They are of Baltic fir, and are 
formed by a square balk being diagonally divided so as to cut out four tri- 
angular sleepers, which are laid with the right angle C downwards, which 


Square balk divided to form four 


Triangular sleeper A, B, C, con- 
sleepers. 


trasted with a half balk. 


form (A B C) has as much bearing surface as one of twice the cubic content 
cut out as a half balk in the usual manner. The advantages arising from 
this form in the economy of timber, the facility of packing, and the improved 
drainage of the ballast in contact with the sleepers, are pointed out, and the 
apparent disadvantage of the tendency ta act as a wedge, is combated by 
showing that the inclination of a right angle exceeds the limits within which 
he principle of the wedge obtains. The chairs are of a peculiar form, de- 
signed by the engineer to combine lightness with strength ; they are cast on 
aplan invented and patented by Messrs. Ransome and May, of Ipswich, 
whereby the inward inclination of the rails, instead of being made to depend 
merely upon the rail layers (as is usually the case), is effected entirely by the 
shape of the cavities of the chairs, which are all cast with peculiar accuracy. 
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Elevation of Chair, showing the inclination of the Rail. 


The uniformity of inclination attained by this improvement greatly diminishes” 
the lateral motion of the carriages, observed on almost all other lines of rail- 
way. The chairs are placed horizontally on the sleepers, and are fastened 
down with trenails of oak compressed by the patent process of Messrs. Ran- 
some and May.* The wedges employed to secure the rails in the chairs are 
similarly compressed. Details are then given of the rails, which are paralle., 
with their upper and lower tables of equal breadth ; of the amount of com- 
pression of the wedges and trenails, their dimensions, shapes, &c. 

The author concludes by stating, upon the authority of Mr. Barlow, the 
resident engineer of that part of the line, that the passage of 70,000 tons of 
ballast over several miles of the “ permanent way” already completed, has 
not rendered the slightest repair necessary, although the weather has been 
very unfavourable. ; 

The paper is accompanied by a drawing showing the construction of the 
permanent way, and it was illustrated by the exhibition of a pair of sleepers 
with two pieces of the rails placed in the chairs, which were fixed down with 
the compressed trenails, complete as on the railway; all the tools employed 
in laying the permanent line ; and specimens of teak, oak, mahogany, horn- 
beam, walnut, and other timber, compressed and cut so as to show the sub- 
sequent form of the sap vessels. 


Joint Силк. INTERMEDIATE CHAIR. 


End view. End view. 


Remarks.—\n answer to questions as to the compressed fastenings, Mr. 
May explained that the peculiarity of the system consisted in the fibre of the 
timber being compressed equally from the circumference to the centre. The 
pieces of wood for the wedges were cut out with parallel sides and forced by 
hydraulic presses into tapering moulds; whilst in those moulds they were 
subjected to the action of heat applied through the medium of low pressure 
steam, and after being allowed to cool, they were forced out of the moulds, 
and so long as they were kept dry would retain their form; but as the ope- 
ration simply contracted the dimensions of the sap vessels without crushing 
the fibre, the power of capillary attraction was not destroyed, aud when 
driven into the chair and exposed to moisture, they swelled so as to remain 
perfectly tight. There was this difference between wedges so compressed 
and all others; that a true wedge was formed from a piece of wood cut 
parallel on all sides, whilst all former modes that he was acquainted with 
produced, not wedges, but parallel pieces. 


а 4—————— 


* Minutes of Proceedings, 1840, p. 84. 


1849] 


The diminution of the bulk of the trenails, by the process, is from 100 to 
63, and of the wedges from 100 to 80. It is found that the wood daes not 
swell until it is placed in a damp situation, as in the sleepers. Even the 
most solid woods, such as African teak, can he compressed without sustaining 
injury. Perfectly seasoned timber will not shrink after compression, but 
green wood will shrink after the process. One of the principal advantages 
of the compressed trenails is the firmness with which they hold into the 
sleeper. Around the iron spikes generally used, a sheath of rust is formed 
by the damp sleeper; the shaking of the carriages tends to draw them up- 
wards, and the elasticity of the fibre aronnd the hole in the sleeper being 
impaired, it is of no use to drive them down again in the same place, and the 
chairs eventually become loose. 

The mode of casting the chairs was described to be by placing an iron 
plate ou each side of the pattern, ramming them up in sand, and using an 
iron core, which being sustained in its position by a projecting tongue falling 
into a groove in the side plates, preserves an uniform inclination of the rail 
in the chairs. Extraordinary precision is thns obtained, and only about 2 
per cent. of waste-castings are made, although they are subjected to a rigid 
test, for if the bearing points allow the rail to vary =, of an inch from the 
required inclination, they are broken up. Тһе iron cores do not unduly chill 
the metal, and the average strength is retained. The iron used is chiefly 
** Welsh Cold Blast." 

Mr. Cubitt's object has been to lay a railway entirely upon transverse 
sleepers, of such a form as would expose the largest amonnt of bearing sur- 
face for the least portion of timber; that the bulk of the ballast should be 
heneath the bottom of the sleeper, where alone it is useful; to use only the 
best foreign timber; to have the rails rolled uniformly and sufficiently heavy; 


Guide Tube and Auger. 


the chairs simple in form, possessiog great regularity, and giving the inward 
inclination to the rail within the chairs, instead of depending upon the rail- 
layer doing it in fixing them; and that the fastenings should be simple, but 
firm, and not liable to breakage, or to be detached by the passage of the 
carriages. 

With these views he had directed four sleepers to be cut diagonally ont of 
each square log of foreign timher, giving about 24 cubic feet to each sleeper; 
to place them with the right angle downwards, so that the ballast could 
alwaya be consolidated by ramming, without lifting the sleeper, or digging 
around it, as witb square, or other formed sleepers; two places are planed to 
receive the chairs, and one fastening hole bored io each sleeper; they are 
tben kyanized in close tanks, completely filled with the prepared solution, 
under a pressure of 80 Ibs. per square inch. When placed upon the ballast, 
the joint chairs are first put down 15 feet apart, and the intermediate chairs 
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loosely placed 3 feet apart; “cramp gauges," embracing the inside and out- 
side of the rails, are then fixed hetween each pair of sleepers, and the wedges 
along one side driven up—one trenail being driven in each chair, the hole 
for which is previously bored in the sleeper by a gauge, to insure an equal 
projection on each side of the rail. A “guide tuhe” of an internal diameter 
to fit the spiral auger for boring the trenail holes, with the external lip 
tapered to correspond with the hole in the chair for the head of the trenail, 
is then used, and by its agency the holes are pierced with great accuracy, 
concentric with the hole in the chair, at the same time protecting the tool 
from heing injured by the cast iron. The intermediate chairs are then fixed 
in the same manner, and the operations are repeated for the opposite rails ; 
the ballast is then consolidated by ramming. lt is found that the work pro- 
ceeds very rapidly; the ballast supports the sleepers throughont, and has no 
tendency to fall away from them; the water drains away freely, and hitherto 
the passage of the ballast wagons over that portion of the line which is laid 
(although they are without springs), has been productive of benefit rather 
than injury. 

The inclination nf the гай heing given in the chair had insured such accu- 
racy, that after one day's traffic over it, the surface of the rails is rubhed 
equally throughout, and not alternately on either side, as is so commonly the 
case. 

Mr. Cubitt did not claim the invention of the angular-formed sleeper, as 
Mr. Reynolds bad used it before for his longitudinal hearing rails, hut he 
believed that transverse sleepers of that form had not been previously laid 
down; nor did he claim the compressed wedges and trenails, or the peculiar 
mode of casting the chairs: the merit of these was entirely due to Messrs. 
Ransome and May, who had entered completely into his views and wishes, 
and executed them with extreme intelligence. 

Іп answer to questions from the President, Mr. May replied that it had 
been an object to gain in the trenails and wedges the greatest amount of 
strength with diminished bnik, and also to ent away as little of the sleeper 
as possible in boring the holes; he had, therefore, introduced this method of 
compressing them, with a view also, that in swelling from the damp they 
should fis themselves tight into the soft timber sleeper, and hold the chair 
fast down. 

He hoped to extend the use of compressed trenails to ship-bnilding, for 
which tbey were eminently adapted; if they were used, smaller holes would 
he bored in the timbers, and they would hold tighter than the trenails now 
nsed, whicli reqnire to have the points split and wedged up, and the heads 
also divided and caulked to prevent leakage through the open sap vessels of 
the wood. 

The President remarked that on the Hull and Selby Railway, the chairs 
were fastened to the kyanized timber sleepers hy uncompressed wooden 
irenails. 

Mr. Cubitt was not aware of that fact; he had always fouod tbat uncom- 
pressed wedges and trenails would not hold tight. Some of the compressed 
trenails had heen wetted by accident, and could not be afterwards driven into 
the holes in the chairs; they nearly resumed their original size, and then 
showed the marks of the turning tool upon their surfaces. In answer to a 
question from Mr. Parkes as to tbe comparative expense of laying the linc, 
it was rather in favour of the system he had adopted, although the prices 
paid for the items separately, were higher than usual, but the saving in 
labour, and the almost total abseace of waste of materials, gave the economy. 

He theo quoted a few of the prices paid; sleepers 6s. 64. each (ready to 
lay down, including kyanizing) ; chairs 9. per ton, free from faults in casting, 
the contractors for them replacing all that were broken in laying the line. 
Each joint chair, with three trenails and one wedge, 25. 10d. Intermediate 
chaira, with two trenails and one wedge, 2s. 1d. each. The labour for laying 
the line was from 25, to 3s. per yard running; the cost of fixing the sleepers, 
laying the rails, and ballasting complete, was from £1500 to £2000 per mile, 
including all expences. 

Mr. Maeneill fully concurred in the importance of providing for clear 
drainage from the sleepers; and in the advantage presented by the angular 
form for ramming tbe ballast. The trausverse sleepers, with such rails as 
had been used on the South-Eastern Railway, were preferable to a continuous 
bearing, as they would prevent the gauge from widening, and preserve an 
uniform regularity of surface, which would teud materially tn diminish tbe 
oscillating motion ao common on railways, and which was so destructive to 
the engine and the carriages; altogether this railway appeared to be the 
most perfect he had hitherto seen. 

He was nsing, on the Dublin and Drogheda Railway, chairs of somewhat 
similar construction, with uncompressed wooden wedges and fastenings ; they 
were very roughly cast in Scotland, with hot-blast iron, and the breakage 
was very great; they, however, cost less than 57, per ton. He believed that 
chairs such as were cast by Ransome and May would be cheaper at 94. per 
ton. The uncompressed trenails were found in many instances to become 
loose. In ballasting the railway, as stone was cheap, the whole surface of 
the line was pitched transversely with thin stones, and tben a good bed of 
broken stone used for ballast, in the same manner as Mr. Telford had pro- 
ceeded with the Holyhead Road. 

Mr. William Cubitt had compressed a considerable quantity of wood wedges, 
by forcing them singly, by the blow of a piston, through a taper ateel mould ; 
on leaving the mould they had attained their ultimate atate of compression, 
and they were some time before they reassumed their original bulk, but he 
conceived that Mr. May’s plan, by which tbey were dried in a compressed 
atate, enabled them to retain their form longer. He considered the systems, 
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of preparation, and of laying the road, to be the most perfect hitherto 
executed. 

Some years since, Mr. Horne had made a series of experiments on the 
form of timber beams, which presented the greatest amount of strength with 
tbe least quantity of timber; he found that a triangular beam placed with 
the hase upwards was one-third stronger than aay other form. 

Mr. Colthurst inquired whether the trenails and wedges had been found to 
have lost strength by compressing. He imagined that they would not bear 
a transverse strain so well as before compression. 

Mr. May replied that no experiments had been tried as to the relative 
transverse strength of timher before and after compression. 

Mr. S. Seaward thought it was probable the timber did suffer somewhat 
from compression, but that did not militate against the system, as there 
must necessarily be an original excess of strength in the trenails, so that no 
inconvenience could result from the process. 

The President observed that although uncompressed trenails do draw out 
of the stone blocks, they hold fast in wood sleepers. The round trenaila 
used to fasten the chairs to the sleepers on the Hull and Selby Railway, were 
of a proper size to fit the hole in the chair, and at the end a square head 
was left, which held the chair down. 

Mr. Cubitt had frequently seen trenails or plugs driven into stone blocks 
to receive the iron spikes which fastened down tho chairs; he believed they 
had also been used for driving throngh the chairs into the blocks, but he was 
not aware that they had been used in wood sleepers until he employed them 
no the South-Eastern Railway. 

In answer to a question from the President, Mr. Lynde explained, that 
upon the Hull and Selby Railway, trenails were certainly used in conjunction 
with wooden sleepers, a portion of them were uncompressed, but the greater 
part were compressed like the wedges; the latter were supplied by Mr. Wil- 
liam Cubitt. 

Mr. William Cubitt only supplied the wedges, they were compressed as he 
had previously explained; he believed that the trenails and wedges generally 
used upon the London and Birmingham, and other railways, were compressed 
by being driven through steel rings, by heavy mallets, or by a press; they 
were most frequently used in the atone blocks to receive the iron spikes. 


March 8.—The Presipent іп the Chair. 


“ Description of the Tanks for Kyanizing the Timber for the permanent 
way of the Hull and Selby Railway." By John Timperley. 


Upon the recommendation of Messra. Walker and Burges, the Engineers, 
it was determined that the sleepers of this railway should be kyanized in 
close vessels, using exhaustion aud pressure, instead of in the opeu tanks 
usually employed. The present communication, which includes a description 
of the kyanizing vessels, and an nccount of the various circumstances con- 
nected with the operation, commences by describing the apparatus, as shown 
by the accompanying drawing, to consist of two tanks, a rescrvoir, two force 
pumps, and a double air pump. The tanks are cylindrical, with flat ends, 
and are made of wronght iron plates, nearly half an inch in thicknesa; they 
are 70 ft. in length, and 6 ft. in diameter: at each extremity is a cast iron 
door, flat on the ontside, and concave on the inner side, provided with 
balance weights for raising and lowering it. Each end is strengthened by 
five parallel cast iron girders, whose extremities are held by wrought iron 
straps rivetted on to the circumference of the tanks. Notwithstanding the 
great strength of these girders, several were broken by the pressure applied 
during the process. The vessels are lined with felt, upon which is laid a 
covering of close jointed fir battens, fastened with copper rivets ; this pre- 
caution is necessary to prevent the mutual deterioration which would arise 
fram the contact of the iron and corrosive sublimate. There was originally 
ошу one hrass force pump, 2 in. diameter, and біп, stroke ; this being found 
insufficient, another was added of 4 in. diameter, and henceforward a pressure 
of 1001b. per square inch was easily ohtained. Тһе air pump із 10 in. dia- 
meter, and 15 in. stroke. Its construction is of the ordinary kind. The 
author gives in an appendix to the paper a minute description of the variona 
parts of the apparatus, with the details of their dimensions and weight. 
The process is simple and rapid; the corrosive aublimate is first mixed with 
warm water in a trough, in the proportion of 1 Ib. of the former to 2 gallons 
of the latter; the clear solution is then poured off iuto the reservoir, where 
water is added till it is diluted to the proper point, which may he ascertained 
hy an hydrometer: a more perfect test is the action of the solution upon 
silver, which it turns brown at the requisite degree of saturation. The 
operations of exhaustion and pressure employ eight men for five hours, the 
whole process occupying ahout seven hours, during which time from 17 to 20 
loads are kyanized in each tank. It is desirable that the timber should 
remain stacked for two or three weeks after kyanizing before it is used. It 
was found that about 2 lb. of corrosive sublimate sufficed to prepare one load 
(50 cubic feet) of timber. About 337,000 cnhic feet of timber were kyanized, 
ihe average expense of which, ineluding part of the first cost of the tanks, 
was about 3d. per cubic foot. The timber was tested after the process, and 
it was found that the solution had penetrated to the heart of the logs. 

The paper contains some interesting tables exhibiting the quantity of 
solution taken up hy different kinds of wood with and without exhaustion; 
fom these it appears that the saturation per enhic foot in tbe latter case did 
10t exceed 2:25 lb. with specimens of Dantzic timber, whereas it ranged 
letween 12:241b. and 15.25 1р. with pieces of home-grown wood. Тһе 
iuthor observes that this striking difference may be partly due to the greater 
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compactness of the foreign timber. Appended іо thia commmnication із а 
correspondence between Mr. J. G. Lynde and Mr. James Simpson relative to 
the best tests of the presence of corrosive sublimate, accompanied hy letters 
from Mr. Colthurst and Dr. Reid ; the former of these describes the process 
of kyanizing adopted on the Great Western Railway, and the latter suggests 
the three following testa:—Ist, dilute hydro-sulphuret of ammonia; 2nd, 
а strong solution of potassa; dilute nitric acid and proto-muriate of tin, 
also gold-leaf with this solution; and 3rd, iodide of potassium. Directions 
are given for the application of these tests. 

Mr. Lynde also mentions the use of a solution of nitric acid, and hy the 
application of hydriodate of potash detecting the presence of mercury in a 
specimen taken from the heart of a log of timber 10 in. by 5 in., and 9 ft. 
long. lle also details appearances of the destructive action nf the corrosive 
snblimate upon the iron-work with which it came into contact, which would 
he prejudicial to the use of iron bolts in kyanized sleepers. 

A drawing explanatory of the whole apparatus accompanied the com- 
munication. 

Remarks.—\n answer to questions relative to the process of exhausting 
the air from the receiver in which the bank-note paper was wetted at the 
Banks of England and Ireland previously to being printed, Mr. Oldbam 
stated that as an experiment a packet of 1000 sheets of paper had remained 
awhole day in water withont being wetted through: whereas by exhausting 
the air from the vessel containing them to a partial vacunm of 22 inches of 
the barometer, and admitting water, they had been perfectly saturated in five 
minutes; the edges of the paper in simple immersinn would ret away before 
the mass was saturated ; by the exhausting process 5,000 sheets of bank-note 
paper would absorb 16 Ib. of water. 

Mr. Simpson conceived that exhaustion would facilitate the process of 
kyanizing ; hut he believed that if time was allowed, pressure would accom- 
plish the same end as perfectly, for he had observed that pieces of wood 
which had remained four or five days in a water-main under pressure had 
become perfectly saturated. Captain Scoresby, in his account of the whale- 
fishery, remarks that when a whale carries a hoat down it rarely rises again* 
most probably because the fish plunges to snch a depth that the extreme 
pressure water-logs the boat : instances had been known of the specific gravity 
of the planking being doubled by being carried down. 

Mr. Newton remarked that immersion of tiruber in close tanks had been 
practised by Mr. Langton many years since for hending timber; a boiling 
fluid was used in the tanks, and the wood was subjected to heat for a con- 
siderable period. Не had understood that Mr. Newmarch of Cheltenham 
was the first person who used corrosive sublimate for preserving timber, and 
that he had prepared and employed considerable quantities of wood. Mr. 
Kyan subsequently revived the system. 

In Mr. Oldham's process of wetting paper, pressure was not requisite, on 
account of its open texture. About the year 1819, Mr. Oldham had tried 
the same process with perfect success for preserving meat. 

Exbaustion had been tried hy Mr. llarris for cleansing wool. The cops 
of wool were put into an exhausted receiver, a snlution of an alkali was then 
admitted; after remaining a short time in the liquid, a sufficient quantity of 
diluted acid was added to nentralize the alkali, and the wool was washed out 
in clean water. The process succeeded perfectly, but was too expensive. 

Mr. Palmer had employed the kyanizing process for large piecea of timber, 
for the ribs of lock gates, but had no means of ascertaining the depth to 
which the mercury had penetrated. The nse of corrosive sublimate was first 
suggested by Sir HI. Davy in his lectures at the Royal Institution, as a means 
of destroying the vegetating process io timber by the combination of the 
chlorine in the former with the albumen of the latter. Mr. Palmer much 
doubted whether the теппа used for exhausting the capillary tubes effected 
the object, unless the timber was in a dry state. and he considered it equally 
doubtfnl whether the solution could be forced to any considerable depth by 
compression, especially if any moisture actnally filled tbe capillary tubes. 
The application of pressure in the process of salting meat suggested by Mr. 
Perkins many years ago, was n complete failure. 

Mr. Simpson observed that in the experiments of Messrs. Donkin and 
Bramah pressure alone had been used, and it could easily he understood that 
owing to tle cellular formation of meat, the pressure, instead of forcing the 
salt throngh it, caused the substance to collapse and the brine was prevented 
from penetrating. 

Mr. Braithwaite explained that in Payne and Elmore's process, although 
pressure had heen found indispensable, the meat was more perfectly prepared 
when exhaustion was also employed, therefore hoth were now combined. 

Mr. May reverted to the subject of kyanizing timber; he believed that 
exhausting the air from tbe tanks previously to the admission of the solution 
was а 1055 of time—the fluid should be admitted first, or at least while the 
exhaustion was proceeding; lahour and time wonld thns be saved, and the 
air would be more completely expelled from the capillary tubes before pres- 
sure was applied. It was essential that the timber should be as far as 
possible deprived of its sap as well ns dried: as either sap or moisture 
appeared to prevent the proper action of the corrosive sublimate. 

Mr. Cubitt regretted that experiments had not been made on the same 
kinds of wood both with and without exhaustion. The experiments on sinall 
pieces of foreign (Мете! and Dantzic) timber with 801b. to 100 lb. pressure 
withont exhaustion, showed an increase of weight of from 14 to 2 oz. in 
pieces of abont 4 part the size of a sleeper, and that result agreed very 
nearly with his practice with sleepers of Memel and Dantzic timber, when 
kyanized without exhaustion under a pressure of 80 lb. to the inch; sleepers 
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of 23 to 2% cubic feet, gaining from 3 lb. to 5 lb. in weight by the process. | 


No result had been given of experiments with sleepers of foreigu fir timber, 
in which both exhaustion and pressure had been applied, but it appeared that 
the Scotch fir sleepers weighing 100 lb, when kyanized under exhaustion aud 
a pressure of 100 Ib. to the inch, gained 33 per cent. in weight, which was 
equal to 3 gallons of water being forced into less than 3 cubic feet of timber; 
he thought that this difference could not be all due to exhaustion, but that it 
must depend greatly upon the quality of the wood, because under a pressure 
of 1001b. to the inch, the air contained in a tubular substance (such as fir 
timber) would all be compressed into about 3 of its natural bulk without 
previous exhaustion, so tbat the difference between 5 lb. and 30 lb. forced 
into a sleeper, could not, he thought, he all due to exhaustion, but must 
depend upon otber eireumstances not explained in this paper. 

The President thought that the greater degree of absorption by the Scoteh 
fir might be accounted for by its open texture, whereas the foreign timber 
was more compact aud also contained more turpentine. It might also have 
beeu wetter than the Scotch fir, which he believed had been the case. 

Mr. Taylor observed that hitherto the attention of the meeting had been 
entirely directed to mechanical action, but that the chemical combination of 
the corrosive sublimate with the albumen of the wood, was the point most 
insisted upon by Kyan; it was supposed to be similar to the operation of 
tanning hides, in which the tannin of the bark combined with and saturated 
the animal gelatin, which would not otherwise be permeable by the fluid in 
which it was placed. 

Lieut. Oldfield suggested that if the timber when piled in the tank was 
subjected to the aetion of heat at 212°, the moisture contained in the capillary 
tubes would be expelled in the form of steam, aud that оп the admission of 
the solution, tbe tubes would instantly be filled with it, because of the partial 
vacuum formed in them. 

Mr. Colthurst observed with regard to the tests for ascertaining the amount 
of saturation of the timber, that he had tried all those described by Mr. 
Lynde, and had not been able to discover the presence of mercury in the 
heart of any of the timbers prepared for the Great Western Radway; their 
dimeusions were 6 in. by 12 in. Dr. Faraday had, he believed, detected it 
hy the aid of the galvanic battery in the heart of a piece of timber 2 ft. 
square, after simple immersion iu the solution for fourteen days. E 

Mr. Moss had tried many experiments as to the most delicate tests for 
ascertaining the depth to which the mercury had penetrated : the most satis- 
factory test was gold-leaf, as from its strong affinity for mercury, the presence 
of the latter was immediately detected. The mode of proceeding was to put 
some fibres of the wood to be tested into a small test tube, mixed with a 
portion of dry carbonate of soda; then to place over, but not in contact with 
it, a small piece of gold-leaf, and apply heat to the bottom of the tube. If 
апу mercury was present, in however small a quantity, the fumes would rise 
aud discolour the gold-leaf. 

Mr. W. Cubitt said that timber was at all times, more or less, charged with 
moisture; he had found deals, supposed to be dry, lose 10 per cent. of their 
weight from steam drying; it was evident that the preseuce of moisture in 
ihe pores of the wood must militate against the success of kyanizing hy 
simple immersion, unless it was continued for a very long period. In close 
tauks, when exhaustion aud pressure were resorted to, the moisture was 
perhaps of less importance; but still, if the sap was extracted, aud the 
timber previously dried, the process of kyanizing would be more efficient. 

Mr. S. Seaward adopted Mr. Palmer’s position, as to the almost impossi- 
bility of forcing the solution through the capillary tubes of a long piece of 
timber, the pressure being applied equally all over the surface: he believed 
the present method of kyaniziug to he very imperfect, and alluded to a num- 
Бег of sleepers so prepared for the West ludia Dock warehouses having been 
recently discovered to be decayed. 

Mr. Martin confirmed this account of the decay of the sleepers: fifty out 
of seventy were destroyed; they had been prepared by simple immersion, 
aud had been down abont five years. He had understood that some of the 
wooden tanks in which the solution was kept at the Anti-Dry-Rot Company's 
yard were decayed. 

Mr. C. May believed that the destruction of the tanks might have arisen 
from the constant corrosive action of tlie mercury, and not from decay. The 
capillary vessels of timber filled with air and sap, under exhaustion the air 
would expand and drive before it a considerable portion of the sap and 
moisture, In preparing the compressed trenails and wedges he used stcain, 
and found that the pores were opened by it. He suggested that steam should 
he blown through the tanks until all the timber in them was raised to a cer- 
tain temperature, and then by opening the communication with the reservoir 
the solution would rush in and fill up the vacuum. 

Mr. Cowper believed that it was only necessary to bring the chlorine of 
the corrosive sublimate and the albumen of the timber into contact, when 
sufficiently dry, to insure the preservation of the wood. He had occasion to 
try experiments with paper pulp, and was constantly annoyed by its decaying 
—but the addition of a small quantity of chlorine had preserved it good for 
two years, and he believed that it would coutinue unchanged. 

General Pasley confirmed the statement as to the inerease of the specific 
gravity of timber from loug immersion at considerahle depths. He had 
found all the timber, except tbe mainmast, iu the Royal George, at a depth 
of about 90 ft., water-logzed. The oak timber had increased on an average 
more than 50 per cent, above its usual specific gravity. 

Mr. Е. Braithwaite remarked upon the doubt which appeared to exist 
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amoug members аз to the correctuess of that part of Mr. Timperley’s paper 
where a sleeper containing 3 cubic feet of timber was reported to have in- 
creased 30 Ib. iu weight. Mr. Braithwaite had made some experiments, the 
results of which showed that a piece of Memel timber containiug 533 cubic 
inches, aud weighing when dry 91b. became double its weight when subjected 
to a pressure of about 320 Ib. per square inch without previous exhaustion ; 
the machine which he used not being provided with an air pump. А smaller 
piece of American pine, containing 76 cubic iuches, and weighing ! lb. 7 oz. 
increased in weight to 3 lb. under a similar pressure. This, he contended, 
established the correctness of Mr. Timperley’s Report. There appeared also 
to be a misconception as to the amount of corrosive sublimate employed : 
the paper states that $ lb. was the quantity used for each load of timber of 
50 eubic feet. Не promised to make some further experiments, and report 
them to a future meeting. 

Mr. Bull had prepared considerable quantities of boards for the Calder and 
Hebble Navigation, by immersing them in the solution for two or three days, 
which was about double the period allowed by the patentees. lle had some 
specimens of the boards, and in almost all of them there was an appearance of 
decay in various stages. An oak board 1 inch think, kyanized in 1839, had 
lain ever since npon the damp ground exposed to the air: the sap part was 
entirely decayed, but the heart remained sound; fungus was, however, 
growing upon it. Poplar boards, kyanized in 1838, 39, and 40, were all 
partially decayed; those which were not prepared, and bad been exposed in 
the same situation for the same period, showed, however, more symptoms of 
deeay. In preparing the timber һе had always followed the instructions of 
the patentees, and had tested the strength of the solution with the hydro- 
meter, but had mixed up fresh solution even more frequently than was 
supposed to be required. On dismantling one of the tanks for holding the 
solution, he found the iron-work partially destroyed and eutirely covered with 
globules of mercury. 

Mr. Thompson explained that the hydrometer was not a correct testing 
instrument if any vegetable matter was present in the solution; that the 
tanks on the premises of the Anti-Dry-lRot Company were necessarily made 
of unprepared timber; that the bi-chloride of mercury in solution would 
penetrate any length of timber, if the extremities of the sap vessels were 
exposed to its action, but that it would not penetrate laterally without pres- 
sure; it was not, therefore, surprising that a water-tight tank of unprepared 
wood should decay on the outside, even if filled with the solution. Witb 
regard to the strength of the solution, at first it was believed that 1 lu. of 
corrosive sublimate to 20 gallons of water was sufficiently strong, and much 
timber had been so prepared, but experience had since proved that the 
strength of the mixture should not be less than 1 Ib. to 15 gallons, aud he 
had never found апу well-authenticated instance of timber decaying when it 
had beeu properly prepared at that strength: as much as 1 in 9 was not 
unfrequently used. In a cubic foot of wood prepared under a pressure of 
70 Ib. per square iuch, mercury had been found hy the galvanic battery to 
have penetrated to the heart. 

Mr. Horne mentioned that a new process had been invented hy Mr. Payne 
for rendering timber proof against dry or wet rot, and the ravages of insects; 
for inereasing its durability and ‘rendering it incapable of combustion, The 
mode of proceeding was to impregnate the wood with metallic oxides, alka- 
lies, or earths, as might be required, and to decompose them in the interior 
of the wood, forming new and insoluble compounds. 

Mr. Taylor drew the attention of the mcctiug to a Memoir on the Preser- 
vation of Woods which had been read hefore the French Academy of Sciences 
by Dr. Boucherie. 1t was argued, that all the ehauges in wood were attri- 
butable to the soluble parts they contain, which cause fermentation and sub- 
sequent decay, or serve as food for the worms that so rapidly penetrate even 
the hardest woods. By analysis it was found that sound timbers contained 
from three to seven per ceut. of soluble matter, and the decayed and worm- 
eaten, rarely more than one or two per ceut.; since therefore the soluble 
matters of the wood were the causes of the changes it underwent, it became 
necessary for its preservation, either to abstract these soluble parts, or to 
render them insoluble, by introducing substances which should prevent their 
fermenting. This might be done by many of the metallic salts or carthy 
chlorides. Pyrolignite of iron was particularly recommended as being a very 
effective substance and cheaper than corrosive sublimate. The proccss was, 
to immerse the end of a tree, immediately after it was felled, in the solution 
of metallic salt, when, the vital energies not having ceased, the fluid was 
absorbed throughout all the pores of tlic tree, by a process which is termed 
“aspiration.” The fluid had been applied in bags, to the base of the trees 
when in a horizontal position, or to one of the hrauches, or by bnriug holes 
tn the heart, a few branches und a tuft of leaves being always left at the top 
of the principal stem, It was necessary to apply the process speedily after 
felling the timber, as the vigour of the absorption was found to abate rapidly 
after the first day, aud became scarcely perceptible about the tenth day, 
whilst in dead wood, or where there was any accidental interruption of the 
flow of the sap during growth, the “ aspiration ” entirely failed; resinous 
trees absorbed less of the fluid than any other. The ends proposed to be 
attained by this process were chicfly—preserving from dry-rot; increasing 
the hardness aud the elasticity; preventing the usual changes of form or 
splitting; reducing tlic inflammability aud giving various colours and odours, 
according to the nature of the fluid absorbed. 

Mr. Bethell remarked. that the process described in Dr. Boucherie's раш- 
phlet was identieal with that pateuted by him July llth 1838, two yeurs 
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before Dr. Boucherie's was mentioned in Paris, which was in June 1840. 
The specification filed by Mr. Bethell stated “that trees just ent down may 
he rapidly impregnated with the solution of the first class, hereafter men- 
tioned (among which is inclnded the pyrolignite of iron) by merely placing 
the butt ends in tanks containing the solutioa, which will circulate with the 
sap throughout the whole tree; or it may be done by means of bags made of 
waterproof cloth affixed to the butt ends of the trees and then filled with the 
liquid."—Mr. Bethell found that some solutions were taken up more rapidly 
by the sap and circulated with it more freely than others, and the pyrolignite 
of iron seemed to answer best; he had not hitherto introdnced the process 
in Englaod, because it was much more expensive than the oil of tar, the py- 
rolignite costing from 6d. to 9d. per gallon, and the oil being delivered at 3d. 
per gallon.—Mr. Bethell had used similar tanks to those described in Mr. 
Timperley's paper for preparing wood with the oil of tar, hut as the oi] is 
very penetrating, previous exhaustion of the air had been found nnnecessary, 
the hydrostatic power being sufficient. The mode of working the tanks was 
to charge them with timber, close them and fill them with the oil; a hydro- 
static pressure of from 100 ths. to 150 Ibs. to the inch was applicd by means 
of the force-pumps, and kept up for about six hours; this was suflicient to 
cause tbe wood to absorb from 35 to 40 gallons per load. Dy this means a 
charge of timber was easily prepared daily, the cost being about 14s. per 
load. This was the plan pursned at Mancbester for the Manchester and 
Birmingham Railway, by Mr. Buck (npon the recommendation of Mr. Robert 
Stephenson), and also at Bristol and Bridgewater by Mr. Brunel. Mr. 
Bethell preferred egg-shaped ends for the tanks as they resist the pressure 
hetter than flat ends. The solution of corrosive sublimate used at Hull 
appeared to Mr. Bethell to be very weak. The advice given hy Sir Humphrey 
Davy to the Admiralty many years since was, to use 1 10. of corrosive sub- 
limate dissolved in 4 gallons of water, and Mr. Kyan in the specification of 
his patent states that strengtb, but according to the paper it appeared that 
45 gallons of water were used to 1 Ib. of the salt instead of 4 Ibs. 

In answer to a question from Mr. Pellatt, Mr. Bethell stated that his ex- 
periments on the use of silicate of potasb or soluble glass for rendering wood 
uninflammable were not yet concluded; he had proved its efficacy in this 
point—that as soon as the prepared timber was heated, the glass melted and 
formed a filmy covering over the surface, which protected it from the oxygen 
vf the air and prevented its catching йге. The silicate also hardened the 
wond and rendered it more durable. This process was included in his patent 
of July 11, 1838. 

Professor Brande could add hut little to what had been said on the sub- 
ject, hat he mentioned a curious appearance in a beech tree in Sir John Se- 
bright’s park in Hertfordshire, which, on heing ent down, was found perfectly 
black all up the heart. On examination, it was discovered that the tree had 
grown upon a mass of iron scoriz from an ancient furnace, and the wood had 
absorbed tbe salt of iron exactly in the same manner as bad been described 
in the new process. The degrees of absorption of various solutions hy diffe- 
rent woods demanded careful experiments, as some curious results would he 
pbtained ; it was a question whether a solution of corrosive sublitnate in tur- 
pentine, or in oil of coal tar would not be advantageous, as both substances 
were so readily absorbed by timber. ; 


Mr. Defries explained the construction and action of his Dry Gas Meter, 
which was exhibited before it was fixed in the Gallery of the Institution. 


The instrument consists of a bexagonal case with three solid partitions 
radiating from the centre to the circumference, across each division thus 
formed is a flexible partition, to the centre of which is fixed a plate, con- 
nected hy a lever and sbafts witb the valves on the top of thecase; by means 
ofa combination of levers and cranks with a worm and screw a circular 
motion is given to dials indicating tbe quantity of gas which passes through 
the machine. 4 

The gas, on entering the upper chamber, passes through the valve into the 
first division and distends the flexible partition until the lever is carried to a 
certain point, when by means of the connecting shaft the inlet valve is closed, 
the outlet valve is opened, and the second division commences its action, 
which is continued by the third, thus producing an equal flow of gas, and an 
uniform motion is given to the counter-dials, which necessarily indicate the 
number of times the divisions have been inflated and cmptied, and thns 
measnre the quantity which has passed through in a given time. 

The instrnment which was presented to the Institution, had its sides 
formed of glass in order to show the action of the machinery. 


ROYAL INSTITUTE OF BRITISL ARCHITECTS. 
May 16.—T. L. Оомлірѕом, Esq., V. P., in the chair. 


A paper was read by Prof. Willis, “ On Gothic Tracery, eremptified by the 

f'indows of the Chapter House at Salisbury." 

Та the tracery of the Gothic style, four principles may be discerned, which 
will be fonnd universal when the tracery is perfectly developed. Ist, Folia- 
tion, or the decoration of the compartments with those curves and points 
which bave been denominated ensps; 2nd, Subordination, or the division of 
the design into certain leading compartments, which are marked by bolder 
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lines of moulding than the secondary compartments inclosed within them; 
3rd, Parallelism, with relation to the mouldings, or groups of mouldings, 
which form tbe common divisions between adjoining compartments; 4th, 
Symmetry, or a similarity hetween the opposite sides of those divisions. Іп 
complete tracery, where all these four principles are carried out, the com- 
partments are compactly fitted together, and the mouldings mitre wherever 
they meet. In the tracery of the early Gothic, these principles are only 
partially developed ; thus, in the triforium of Salisbury Cathedral, we find 
foliation and subordination, but neither parallelism nor symmetry. A seg- 
mental arch incloses two pointed arches, and cacb pointed arch two others. 
lere we have subordination, and foliation appears in the arches last men- 
tioned, and in the openings in the spandrils; but there is no parallelism, the 
farms of the open compartments being without reference to each other, and 
having blank spaces without traccry between; and symmetry is wanting, 
since the mouldings of tbe seeondary and tertiary compartments are treated 
differently in different parts of the compnsition. All this is characteristic of 
early Gothic tracery, and may be seen at Ely, Gloucester, and other edifices 
in the same style. The tracery of the cloister and chapter-house at Salisbury, 
the details of which Prof. Willis illustrated by several elaborate drawings, is 
remarkable as formiog a link between the early and late tracery, going a step 
in advance of the former, without being complete. Parallelism is added to 
ihe two first principles, but symmetry is still wanting, each corresponding 
set of compartments being treated differently on each side of the dividing 
monldings. There is, therefore, very little mitring, although the compart- 
ments fit together perfectly, without any blanks between them, as in the tri- 
forium of the churcb. So great an independence іп the monldings, where 
the principles of tracery are otberwise so perfectly developed, is very singular. 
The same observations apply both to the inside and outside of the windows, 
although these also differ from each other. 

‘Another characteristic of early tracery is, that every compartment, prioci- 
pal or subordinate, has its separate liood-moüld, as in the triforium already 
cited; but in the cloister and chapter-house this is discontinued, and its 
place supplied by a large double ogee. The Professor then made some re- 
marks on the nccessity of stndying the trueforms of the mouldings in Gothic 
architecture. The ancient details will he found, on examination, to be drawn 
with astonishing spirit and freedom of hand, whereas it is too much the 
modern practice to draw all the curves with the compasses—a method totally 
destructive of their real character, especially in tbe early Gothic style. In 
conclusion, he exhibited an instrument by which such curves may be traced 
with precision. It consists of a stylus, bent at one end in sncb a manner, 
that while by turning it in different directions, it enters into the deepest 
hollows, the point is always in one axis, at the extremity of which a pencil 
traces the lines followed hy the point. This portion of the instrament was 
inveated and exhibited at the Institute by Prof. Willis some time since, and 
he has now added to it a paralle) movement attached to а drawing-board : 
by this contrivance, the most intricate combinations of mouldings may be 
traced with great facility and the most perfect accuracy. 


GERISH’S PATENT CYLINDRICAL MORTICE LOCK. 


Tuts lock, as shown in the annexed engraving, which is drawn to 
half the real size, merits general attention from tbe simplicity of 
construction, and the easy manner in which it can be fixed to doors, 
the portability of the key, and the security it affords. It will be seen 
that by merely boring a hole with an auger in the door, it is at once 
fled, thereby saving considerable time in cutting a large mortice 
which freqnently injures the door. There is only one bult, for the 
purpose of locking it ; there is a contrivance at the back or end of 
the bolt; by turning the key a lever or tumbler is let down which 
prevents the latch bolt being turned back. The mortice lock before 
us, strong enough for a room door, is 6 inches long and 4 of an inch in 
diameter. 
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THE NEW PALACE ОЕ MOORSHEDABAD, IN BENGAL, 
Erected for His Highness Nuwanb Nazim, by Major General M'Leod. 


Sir—Under this head, in the number for the present month of your very 
valuable Journal, honourable mention is made of “ Two very splendid water- 
colour drawings by Mr. John Edward Jones, being perspective views of a 
Palace bnilt in India for onc of the subsidiary prioces." As the mistake into 
which you bave most unaccountably fallen in the above notice is calculated 
to do me some injury both in my professional and private capacity, you will 
excuse me for troubling you with a few lines on the subject. 

The drawings adverted to were sent to the Institution of Civil Engineers 
from the oftice of Mr. J. E. Jones by whom 1 was engaged to preparc them, 
hut not one line was drawn nor one brush of colour applied by Mr. Jones to 
either. The work, whatever it may he, was wholly mine—drawn from plans 
supplied by and directions and explanations given to me, from time to time, 
by General M'Leod personally, who has permitted me to refer to him for the 
accuracy of this statement. 3 

As 1 was fully prepared to bear any blame or criticism to which these 
exhibitions before such competent jndges might have subjected me, Т shall 
not, Т presume, be considered unreasonable in claiming any credit which these 
productions of my pencil may be deemed worthy. 

The following extracts from a letter of a much respected and valued friend 
in Manchester will, however. show that I have no choice in the matter, bnt 
that I am imperatively called upon in support of my own character to make 
this statement — * In this month's Civil Engineer's Journal, 1 find an 
eagraving of General M'Leod's palace, and great credit given to a Mr. Some- 
hody for having made the drawiogs. Is this a mistake, or have you misled 
me?" ‘This leads me further to observe, that 1 have now in the Exhibition 
of the Royal Academy two other drawings (Nos. 1027 and 1050) from the 
same subject, and though not copies of those sent to “the Institution,” they 
are composed and drawn from the same sonrce. The two sets of drawings 
will beseen by many of the same individuals, and it might be imagined without 
some explanation, that I had been guilty of plagiarism, and had pirated both 
ideas and subjects from those first exhibited as the production of Mr. J. E. 
Jones. As this would stamp me with a character which 1, in common with 
every honourable mind, despise and detest, 1 must beg of you to give 
insertion to this communication in your next number. 

Rutland Cottage, 1 am, Sir, 

John Street, Hampsteed, Your obedient servant, 

May 9, 1812. J. W. ATKINSON. 


Sig—l have seen and have been much gratitied by your notice of the 
Moorshedabad palace in your excelleot Journal for this month, or rather that 
yon have thought it worthy of a place there. Mr. Jones’ draughtsman has, 
however, made one or two unfortunate mistakes in the drawings, which I 
should be very glad if you could oblige me by in any way bringing to the 
notice of those who look upon such matters with interest, in your next 
monthly publication. 

In the first place, the scale for the elevation is just half what it should be, the 
whole space from 0 to 50 being divided into 50 instead of 100 feet. In the 
next place he bas beea guilty of an omission in the plan, which І dare say 
you will agree with me in considering in a great measure destructive of the 
beanty of the southern portico, by leaving out the two internal columns 
between the ante of the recess, as shown in the aonexed engraving; they 
being a principal feature in the composition, while the capitals of the pilas- 
ters or antæ are very clumsily represented. 
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There are also one or two crrors of the press in the original report, which 
І ought to have marked before I sent it to yon throngh Mr. Jones. In de- 
seribiag the circular room, p. 152, column 2, line 48, it mentions faur large 
covered recesses instead of coved recesses, and at the same place the words 
“over which are long pancls," ought to have been within brackets [ ], 
withont which that which follows appears nonsense. There also appears the 
word bricken-edge instead of brick-on-edge. 


I remain, 
Yours very faithfully, 
D. M'Lron. 


229, Regent Street, d 
May 9, 1842. 
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TREWHITT'S APPARATUS FOR DISCONNECTING PADDLE 
WITEELS. 


Sig—1n a recent number of your Journal, I observed а drawing aud de- 
seription of Trewhitt's Patent Apparatus for disconnecting the paddle wheels 
of steam vessels from the engines. 

This apparatus bas been applied by Scott, Sinclair & Co. to the steam ship 
Pheenix, which they bave just completed, and the resnlt of the trials made 
with it is so satisfactory. 1 consider it due to the Patentec to state that for 
its simplicity, facility of operation, and absence of liability to derangement, 
it has not been surpassed hy any invention yet introduced for that purpose. 

The paddle whecls are connected to, or disconnected from the engiues 
with a friction strap by a few blows of a sledge hammer on the end of a key, 
which is shown in your drawing; and the greatest proof of its superiority 
over every other mode is that the paddle wheels were connected and discon- 
nected when the vessel was at full speed. 

А Your obedient servant, 
James М. Scorr. 
Grenoch Foundry, May 21, 1842. 


REVIEWS. 


A Treatise on Land Surveying and Levelling. By HENRY JAMES 
CasrrLE, D.P.S. London: Simpkin and Marshall, 1842. 


Practical Geology. By BuTLER Ұльмама, C.E., F.G.S. London: 


Parker, 1842. 


Course of Civil Engineering, comprising Plane Trigonometry, Surveying 
and Levelling. By Joun GREGORY, Esq, С.Е. Dublin; Samuel 
J. Machen, 1842. 


Tf all the books that have been written on the subject of surveying 
had in reality been what the authors professed, and what the public 
had a right to expect they should be, what a nation of surveyors would 
this have been! Surely no other profession in the world has ever 
been so blessed with the labours of industrious authors ;—no other 
profession can hoast of an amount of printed paper devoted to its 
especial use, which, had it been properly employed, would have sufficed 
to teach the art of surveying to every man, woman and child in the 
empire. But when we ask the question how many of these books 
have been worth the labour bestowed in writing them, or rather in 
copying and compiling them, how many have repaid the trouble of 
reading, and been worth the expense of buying—one general expression 
of indignant contempt for the stale and childish nonsense with which 
the majority of these books have been filled, flashes upon us from 
every side, an answer too correct for refutation, too bitter for ridi- 
cule. 

The proof indeed that these books, in common with other means 
more likely to succeed, have failed entirely in that which the authors 
sought to accomplish, may be found in the fact that a large number of 
the provincial surveyors of this country are exceedingly incompetent 
to conduct even the process of common land measuring, on any thing 
like an extensive scale. һе great survey which has been for some 
years in progress for the combined object of effecting the commutation 
of tithes, and the establishment of a new parochial assessment has 
tested in a remarkable degree the capacity of the local surveyors in 
all parts of the country. It would be interesting to know, with respect 
to each county of England and Wales, how many of its parishes or 
townships have been surveyed by men locally established, and how 
many have been done by surveyors from the sister isle, who have con- 
tinued to swarm over to this country ever since the commencement 
of these surveys. Jt would probably be found that those counties 
where a great number of enclosure acts have been obtained within the 
last 50 years—those which have been the site of large engineering 
works, and particularly those which contain the vast tracts of land 
brought into cultivation by lowering the outfalls of the Ouse and the 
Nene, do possess at this time local surveyors who understand their 
business, and who would have heen capable, had they been sufficiently 
numerous, to conduct the whole of the tithe and poor law surveys of this 
country. On the other hand, in those counties where there have been 
no waste lands or no open fields to enclose and to allot—where the 
development of manufacturing resources has not so extensively nor so 
rapidly called for the interchange and alienation of land—aud where 
no new ereation of the solid acres has required allotments, divisions 
and subdivisions to be made, it is quite natural to suppose that the art 
of surveying should have fallen off for mere want of practice on the 
part of its professors. : 
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The deficiency of good surveyors in England was readily supplied 
from that large body whom, the Ordnance survey of Ireland had trained 
up in the style of practice, which was jof all others the best adapted 
for the ordinary chain surveys of land. A great proportion of the 
parochial surveys throughout England and Wales has accordingly been 
executed by these men, and it is impossible to deny that their pro- 
ductions reflect great credit upon the school in which they were 
trained, and upon the system which they had been taught to practice. 

We are not able to decide whether all the objects required hy the 
New Poor Law Act, and by that for the Commutation of Titbes have 
been thus as satisfactorily accomplished as if the survey had been 
executed by the native surveyors, whose local knowledge, one might 
suppose, would in many respects have given them great advantages over 
a body of strangers. But however this may be, the surveyors of England 
have only to thank themselves for all the injury which many of them 
in no very measured terms impute to the immigration of their Irish 
brethren. It is quite certain that if the native surveyors in England 
had been competent themselves to execute these parochial surveys 
with the necessary degree of accuracy, the value of the surveyor's 
labour wonld not at this day have been reduced to the pitiful rates at 
which it is now performed. Competition, in its proper place and 
under certain necessary restrictions, is a very good and wholesome 
check upon arbitrary and extravagant charges, but there are circum- 
stances connected with the competition to which these parochial sur- 
veys have given rise, which press with peculiar hardship upon the 
surveyors of this country. 

Admitting the truth of these remarks, it would appear that the sur- 
veyors as a body have yet much to learn; and in so far the publica- 
tion of books to teach them their business seems to be justified by the 
necessities of the case. The misfortune however is that books may 
be either useful or useless, and if the majority of surveying books 
have been of the latter class, it would have been better by far if they 
had never been given to the world. But in addition to the assistance 
which many professed surveyors might derive from useful practical 
works, the instruction of the rising generation claims particular atten- 
tion. The establishment of numerons colleges and schools of civil 
engineering, and the appointinent in these of professors of geodesy 
and land surveying, mark well the general importance attached to the 
education of the engineer in that part of his profession which relates 
to the measuring of land, and to the other operations necessary before 
the commencement of constructive works. 

Notwithstanding the great number of books which profess to treat 
on surveying, there are few which comprise any thing like a course 
of instruction in field engineering ; and it is to supply this deficiency 
that the professors of this art in several of the new colleges have 
prepared for the use of their pupils, treatises intended to guide and 
promote their studies. The three books mentioned at the head of this 
article proceed from three of these professors, the author of the first 
being the lecturer on practical surveying and levelling to King’s Col- 
lege, London, while Mr. Wiliams is the professer of geodesy in the 
College for Civil Engineers, London, and Mr. Gregory is the resident 
director of the College for Civil Engineering, Mining, and Agriculture 
in [reland. 

It gives us great pleasure to be able to speak in terms of unqualified 
praise of Mr. Williams’ book, which not only contains a mass of con- 
densed and useful instruction on those branches of the subject which 
had been treated by former authors, but also presents several chapters 
of great practical value пров subjects which bave hitherto been quite 
untouched. The chapter on hill drawing and that on surveying as 
applicable to the colonies are of this kind. The first is an admirable 
description of the system of normal contours adopted on the ordnance 
survey of Ireland, and on the French cadastral survey. It is scarcely 
possible to convey a clear idea of this system without quoting the 
entire chapter, but in its application to the representation on a plane 
surface of the natural irregularities of a country, it may be understood 
by conceiving a number of perfectly horizontal lines to be traced 
around a hill, and afterwards transferred to the paper on which the 
plan of the hill is represented. ‘These lines are termed normal con- 
tours, and supposing the hill to be of a perfectly conical shape, they 
would appear on the plan as conceitric citcles, whilst in hiis of 
other shapes, the irregularly projecting parts would be shown by out- 
ward flexnres of the normal centours, and the irregularly retreating 
paits by inward flexures of the contours. The practice is to trace 
these horizontal lines at equal vertical distances so that the steepness 
of the slope at any particular point on the plan is indicated by the 
distance between the normal contours at that point. 

t “On the Irish survey, the plans with the normal contours traced 
upon them are afterwards placed in the hands of field-parties, whose 
duty consists in filliug iu the detail to produce physical relief, and give 
expression of furm aud ebaracter to the drawings." "There is ob- 
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viously no limit to the degree of fidelity ard value which may be 
given to these representations. The contours for example may be 
traced at very small vertical equal distances by means of levelling a 
series of pickets in the same way as level stakes are fixed in railway 
and canal works, and as the horizontal distance between the contours 
may always be taken from the plan, and the vertical distance being 
constant is always known, it is obvions that a section exhibiting the 
levels of the country may be laid down in any direction froma plan 
distinguished by this method of representing its irregularities. We 
have thus merely glanced at this beautiful style of representation, but 
we must refer our readers to the work itself for a clear and weil written 
description of the best method of executing it in the actual practice 
of surveying. 

The chapter on surveying as applicable to the colonies will be highly 
interesting at this time when so many young men are looking forward 
to the employment of their abilities in this distant field. 

It is proposed to divide the land into sections of 30 acres, comprised 
in rectangles, whose length is equal to twice their breadth, and of which 
there would of course be eight іп a square mile. But as in all new 
countries the possession of water frontage is considered a great ad- 
vantage, some contrivance is necessary to distribute this in an equita- 
ble manner, and to overcome the irregularity which would be intro- 
duced iuto the form of the allotments if those bordering on the rivers 
were made of equal size with the others. This contrivance appears 
admirably adapted to afford satisfaction to the purchasers of the sec- 
tions, and to preserve nniforrnity and simplicity in the method of lay- 
ing them ont. it is impossible however to describe it without the aid 
of the diagrams which illustrate ‘this part of the work. The author 
states that he is “ indebted for the information embodied іп this chap- 
ter, to the able report on surveying as applicable to the colonies, made 
by Captain Dawson, R.E. to the Secretary of State for the Colonies, 
in 18402’ Н were well if this gentleroanly habit of acknowledging 
the sources of information, which Mr. Williams bas every where fol- 
lowed in his book, could by some means or other be made to possess 
more favour in the eyes of authors. There is one admirable feature 
also in Mr. Williams’ book which we must not omit to notice, namely, 
that all the lumber about practical geometry and trigonometry with 
which most of the surveying books are half filled has been discarded, 
and he commences the book in a plain straight forward way, by show- 
ing how to survey with the chain. When youths are set to learn even 
the elementary parts of mathematics, such as geometry and trigono- 
metry, it is not usual to put into their hands books on surveying for this 
purpose, and we have always been at а loss to understand for whose 
benefit—unless for that of the printer and the paper merchant—so 
great a quantity of elementary instruction in mathematics has pre- 
ceded the introduction of the real subject of the work. In addition 
to the two chapters we have noticed, Mr. Williams’ book contains ex- 
cellent remarks and instruction on the following amongst other sub- 
jects—levelling with the mountain barometer—mining surveys—lati- 
tude and longitude—maritime surveving, the whole of which are 
treated in that masterly and original style which indicates а perfect 
command of the subject in all its branches. 

Of the other two books before us we have little to say. А single 
glance suflices to show that they are not the productions of practical 
men. They abound in most of the faults from which Mr. Williams’ 
book is free. Abundantly prefaced by preliminary matter which may 
be taken from any elementary course of mathematics, they have both 
scrupulously followed the practice of those veuerable and ancient 
authors who wrote on surveying 100 years ago. Thus the pupil is 
first taught to snrvey one field by itself, then two fields together, and 
then a bolder spring is taken, and he may proceed to half a dozen or 
{о а large survey. All this is mere nonsense, because the principle on 
which laud is measured, particularly by the chain, is so perfectly sim- 
ple that it is just as easy to practice upon 500 fields together as upon 
one, two, or three. It will scarcely be believed that the examples 
showing the method of surveying even these single fields are such as 
any schoolboy, or at least any lad who has had three days’ instruction 
in the field, would be utterly ashamed of. 

What will the practical surveyor say to such notes as this taken 
from the example of a field book by Mr. Castle, for a survey of fields 
near Maiden Lane. Line 578 ends at offset 98, at 908 on 1728. Line 
579 ends at offset 23, at 820 оп 1955. Line 734 ends at offset 21, at 
453 on 958. We conid scarcely believe, even on the actual evidence of 
our eyes, that the author meant these lines to terminate not in other 
lines but at loose points determined by offsets. There is however no 
doubt of the fact, because (he planshowing*the construction tines quite 
confirms it. T'o those of our readers who have ever paid any attention 
to the subject, no comment сап be necessary on sucha specimen of 
surveying as this. 

Both the works are full of those old woodcuts which adorn the sur- 
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veying books written by our ancestors, and they both contain the same 
ample variety of expedients for doing that which no one was ever 
puzzled to do, and probably will never be required to do if he should 
practice surveying for 100 years. To give an idea of the extent to 
which the most approved system of bookmaking has been followed 
by Mr. Gregory, we may state that out of the 300 pages which com- 
pose the book, the fist 160 are filled with a treatise on logarithms aud 
plane trigonometry, and with tables of logarithms and sines and tan- 
gents, which tables to the amount of 50 pages being duly set forth in 
the middle of the book, produce the agreeable effect of varying the 
monotony of the letter-press, at the same time that they serve to eke 
out the contents of the book ta a very respectable balk. This work of 
Mr. Gregory’s is called a course of civil engineering, and this is the 
first volume of it. None of this relates to engineering, but one may 
anticipate, from the specimen before ns, what a splendid contribution 
to engineering science the succeeding volumes will constitute. 


Lecture on Fresco Painting. By Mr. Haypox. London: Н. Hooper, 

1842. 

AMONG the labourers in introducing fresco, Mr. Haydon has taken 
а prominent position, aud we hope will do much good. We are 
pleased to see that he is no longer what he was, for though occasion- 
ally breaking out against “cocked hats,” and the detestable Academy, 
his opposition is more tempered, and liis exertions better directed. 
As a lecturer on the arts, he has done more than any man of the day 
in making them popular, his address is striking, his mode of treating 
his subject pleasing, his acquaintance with his subject extensive, and 
his teachings, if not always sound, erring only by aiming at an unat- 
tainable standard. Аза public man, Mr. ITaydon is now in the third 
act of his career; his first was that of the promising artist, his second 
that of the embittered, disappointed, and overweening opponent of 
the whole artistic community; in his third act, as a public teacher, he 
has given a popularity to art by lectures both in the metropolis and 
the provinces, which have not only led to the formation of many 
schools of design and classes for drawing, but have raised the character 
of the artist aud the arlisan. After exhibiting at the British Artists’ 
Institution last year, and the Royal Academy this, and having seen 
that both now and on some former occasions, he could deliver an 
hour’s discourse without vituperating the “cocked hats,” we look 
upon him as an artist restored to the world, and we rejoice for him. 
He is now, we hope, about to do service to the public, and honour to 
himself, by promoting the national celebration of all the arts, which 
the Houses of Parliament will immortalize. 

Mr. Haydon is one of the west countrymen who have given so many 
illustrious names to art, numbering two presidencies and the triumphis 
of Reynolds, Lawrence, Opie and Baily. He came up from Devou- 
shire one of the most promising men of the day, and started with 
Wilkie, to whom he was equal in the delineation of nature, while he 
was then superiur in having the choice of southern instead of northern 
features, and having higher artistic aspirations. Wilkie’s subsequent 
career of honour, all know. A schoolboy quarrel with the Royal Aca- 


demy, one of whose members is said to have exclaimed, on hearing of, 


the arrival of Haydon’s pictures for the exhibition, “Oh! Haydon’s 
pictures to the coal-hole,” made him the Timon of modern art. Hine 
Ше lachryme. Не had rivals and he had partisans, he ruled his suiall 
senate at Utica, and the class-baok of human nature teaches us the 
result, the ruin of his social and artistic position, and the gradual nar- 
rowing of the circle of retainers, and the increase of that of foes. 
Even with extraordinary men, the end of this has generally been fatal; 
Mr. Haydon owes it to his “bona indoles” that he has survived to 
lead a more useful career. After being run after by the crowd, and 
the master of Eastlake, Lance, and many eminent men, he had almost 
ceased to enjoy the public countenance. Не was little cared for as 
a martyr, and his pictures had become too academic to satisfy either 
his own old admirers or the public at large. ‘Then came a change 
over art, partly, it must be owned, the fruit of his own exertions, the 
epoch of popnlar instruction, and he has taken a part, as we have 
said, in carrying out this great end, which, recalling the kindly feel- 
ings of liis nature, and bringing him in cluse contact with the great 
public mind, the mother goddess, hus reanimated his exertions, and 
directed them towards better ends, and he may rest assured that if he 
do but show himself worthy, he has awakened sucha spirit as. will 
allow no faction to exclude him from public patronage, and no malig- 
nity to deprive him of his reward. 

We have now to come to his doctrines. Struck with the Prome- 
thean fire of the Elgin marbles, he has for years breathed nothing but 
Greek art, and luoking at those works as the masterpieces ot the 
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world, Ше has become their secretary. Не holds that high art consists 
in the selection of the best parts of the best models and in their union, 
a theory which, however specious it шау be, is opposed to all natural 
laws. Nature always requires a balance of powers, a repose after 
exertion, and the practical effect of the ѓо salon principle in art has been 
well shown by Мг, Severn in the last and present number of the Journal. 
It is to vitiate and weaken the hand of the artist, while it produces a. 
work which pulls on the eye. We believe that it is possible to pro- 
duce a greater work than the Transfiguration or the Assumption, but. 
then it is not by going out of nature, but by availing ourselves of it. 
The all-exquisite, for it is not the all-beautiful, seems not to have 
been sanctioned by the Creator, nor to be pleasing to his creatures, 
and a collection of Apollos, Venuses, Theseuses and llissuses, are 
about as unpromising on canvas, as the career of a modern Adonis is 
represented in ап annual, who, too handsome for anything, wished for 
the horrors of the small pox to relieve him from his splendid misery. 
The mind will look in the picture. for what oceurs in the world, and 
when it knuws what English princes and great men are, what an Eng- 
lish senate is, and what a mass of human beings is in any place, it 
cannot attach the idea of nature to the paradisaic creatures who are 
grouped by the academists. We таяу look at the llissus or the 
Apollo singly, we may bear the Graces united, but we conld not in- 
terest ourselves even in the whole family of the Niobes, if they were 
too much above the everyday standard. It wonld be well for art if 
its professors would oftener refer to the politico-econoinical doctrine 
that to be beautiful a thing must be fitting, and we should have less 
of the prettiness of art. That we are very backward in drawing we 
know, and we are indebted to Mr. Haydon for having called public 
attention to this defect, but we cannot, and particularly with his own 
works before us, believe that the pankalon or rather the pantariston is 
the right principle in art. То our seeming, his sketches, John Bull at 
Breakfast and Traveller reading the Times, contain more true art; 
than any of his recent grand works, and the Mock Election ia the 
King’s Bench and Chairing the Member are better worthy of immor- 
tality than his infant Mary Queen of Scots, now in the Royal Academy. 
How Mr. Haydon ean reject David and the votaries of lower Greek 
sculpture on the one hand, and pin himself to elder Greek sculpture, 
on the other, is a phenomenon we do not attempt to explain, we сап 
опу say that sculptural partisanship is equally bad whatever шау be 
its standard. Another, but more harmless dogma of Mr. Haydon is 
the sovereiguity of Greek painters, and he talks as confidently of Parr- 
hasius and Polygnostus, and Apelles, as if their master works were at 
Hampton Court or the Stafford Gallery, and engravings of them in 
every parlour. That this subject is involved in uncertainty, and that 
not a fragment exists on which we can build up a judgment, is of 
course no argument against. enthosiasm. 

We have devoted this length to an exemplification of Mr. Haydon’s 
views, because they are those propounded in the work before us, and 
because they are widely disseminated among the publie, while we 
thought we should be rendering a greater service to our readers by 
warning them against Haydonism, than by giving them another dis- 
sertation on trullisatio and marmoratum. Mr. Haydon's lecture is one 
which the public will greedily devour; according to the modern syncre- 
tic and esthetic phraseology, it is highly suggestive. he artistical 
part is good, the practical part is good, and with a “cave canem" as to 
Haydonism, it is all good. It breathes а manly, a kindly, and an Eng- 
lish feeling, it reminds us of what our forefathers have done, and if 
Mr. Haydon and his brethren can but paint as he speaks, the second 
St. Stephen's shall be painted by Englishmen as the first was. As to 
his recommendations of painting the house with allegorical ilustra- 
tion of abstract principles, the Blessings of Peace, and the Horrors of 
Anarchy, it may please advocates of high art aud metaphysics, but 
we would much rather see the Painting of the Potatoe, or the Triumph 
of Punch, than any such Bolognese and un-English performances. The 
allegories belong to high art, which if it recommends and execntes 
such things, we think is deservedly named by the bulk of the artists, 
а great humbug. The commissioners have left in the choice of snb- 
jects from our poetry and our history abundant scope for the de- 
lineation of nature, and nature Jet us have. 


A Catalogue of Works in ай Departments of English Literature, 
classified with a General Alphabetical Indez. By Longman «с Co. 
In this age of catalogues raisonnées, we suppose we must hail with 

pleasure any accession to the collection. Messrs. Longman’s is 2 

pretty large one, aud may be advantageously consulted. 
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Gandy and Baud's Windsor Casile: Part vH. 


As the next part of this publication will be the final one, and will 
contain the letter-press portion of it, we shall, after that has appeared 
be able to speak more fully of the work and its character. As far as 
we can judge in the meanwhile, we must say it appears about to be 
terminated somewhat abruptly, for there has mot as yet been either 
а single section or interior view of any kind, which is all the more 
serious an omission, because in tliis respect, Messrs. G. and B. could 
have takena vantage ground that had been neglected by the rival 
work, and given their own a superior interest, both for professional 
men and others. As itis, we fear we are likely to get not wuch more 
information from the two together, Шап from either of thera separately. 
Whether it will be the same in regard to the letter-press remains to 
be seen; we can only say, we trust such will not be the case, there 
being very little to go over the same historical ground again, more 
especially as there is such an ample field open for both description 
and criticism, and for explanatory remark, there being very little of 
these latter in Mr. Poynter's essay, for that gentleman seems to have 
been very shy of discussing the architectural merits of Windsor 
Castle, as it came from the hands of Sir Jeffry Wyatville. Let Messrs. 
Gandy and Baud's editor make up; and if he at all understands the 
subject and give it proper attention, he can hardly fail to discover a 
great many fresh points upon which to touch, or rather, which would 
very well bear to be bronght forward somewhat prominently. At all 
events, as Messrs. G. and B.'s work will be less extravagant in size, 
it will be а more readable volume as far as mere form goes ; all the 
more desirable, therefore, is it that it shonld contain something worth 
reading, and be entirely free from all that * eram, with which,those who 
are employed to furnish a certain quantum of letter-press to books of 
engravings, are generally apt to eke it out. 


Elementary Perspective. By T. J. Raw iiss. Loudon: Tilt and Bogue. 
1812. 


Сохтліхѕ six plates, exhibiting a variety of diagrams both of an- 
gular and parallel perspective ; it is a cheap work and is well adapted 
for the beginner. 


A Manual of Electro-metallurgy. By GEORGE Suaw. London: К. 

Groombridge, 1512. 

A very interesting little work on an important art yet in its in- 
fancy, and one that promises to be of the utmost value ; consequently 
whatever information that is given on the subject is extremely wel- 
come, particularly so when all the principal facts connected with the 
art are fully developed in such a concise manner as they are given in 
the book before us. 


South Eastern Dover Railiray— Official Map and Section. 


We lave before us a most complete, cheap, and extensive map of 
the South Eastern District of England and part of France, showing 
this railway and its section, together with all the other railways, and 
some proposed new branches leading out and immediately connected 
with the undertaking. It appears to contain a mass of information ; 
and the public, we think, are much indebted to the direction for 
having it prepared. We have no doubt that it will prove very 
valuable to all travellers living in the immediate contiguity of the 
line, or traversing it on their way to the continent. Indeed it is so 
perfect, that it ought to be possessed as an accessory to the topography 
of the district. 


Tno Essays on Radiant Heat. By Tuomas CHALMERS and DANIEL 
АЧ HaLDANE, Students in Arts. Edinburgh: Maclachlan and Co., 
15107 
These are Edinburgh academic essays stamped with the approval 

of the professor, and published for tbe purpose uf giving a popular view 

of this branch of science, for which purpose we also recommend this 
joint contribution to the notice of the puolic; in doing so we cannot do 
better than quote the words of the Professor :— 

“The clearness with which the details of this rather intricate snb- 
ject have been seized by the authors, renders them, I think, highly 
creditable as Academical Exercises. 1n selecting them for publication 
from amongst others, also of great merit, I wished, in the first place, 
to mark my opiniun of their value inthis respect, and, at the same 
time, to see published in a concise and popular form a cozrect analysis 
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of experiments which have as yet been but very imperfectly described 
and incorporated, even in approved scientific works.” 


Fractional Arithmetic Reviewed and Practically Exemplifed. Ву Е. 
CLIFFORD. London: Simpkin and Marshall, 1519. 


The doggerel on the difficulties of arithmetic is familiar to every one ; 
according to this authority “ fractions ” and “ distractions” are rhymes 
and synony mes, and certainly there is no part of arithmetic which gives 
more trouble to the unitiated. This plague of fractions, both vulgar 
and decimal, Mr. Clifford has undertaken to mitigate, by rendering it 
the subject of a particular treatise, in which he has endeavoured to 
smooth away the difficulties. 


The Question W hat can now be done for British Agriculture, answered in 
a Letter to Philip Pusey, Esq, M.P., President of the Royal Agri- 
cultural Society. By J. Barney DENTON, Land Agent. London: 
Ridgway, 1512. 

Mr. Denton’s answer to this question is the introduction of a general 
and uniform system of drainage, with a profitable distribution of the 
surface and drainage waters and the refuse of towns; and in the pro- 
priety of such a measure every one will concur. It suffices to say 
that Mr. Denton has urged on the agriculturists an important subject 
in ап able manner. There is much however to һе said on both sides, 
as to their salubrious effects, on account of the employment of manure 
in the neighbourhood of great towns. 


The Cabinet Cyclopedia, a Manuallof Electricity, Magnetism, and Me- 
teorology. Ву Dionysius LARDNER, D.C.L, FRS, &c., Vol. 1. 
London: Longman and Ce. 1842. 


This is the first of two volumes in which Dr. Lardner proposes to 
treat the subject of electricity and the cognate sciences in a popular 
manner. The present volume takes up the elements of electro statics 
and dynamics, magnetism, electro-magnetism, thermo-electricity, and 
electrical machines. To say that this has beep done in a masterly 
manaer is scarcely necessary to those who recollect the previous 
volumes of the cyclopzdia, and the satisfactory way in which they 
were executed. The next volume will treat of the applications of 
these sciences to the practical pursuits of life, and we anticipate for 
ourselves and our readers much gratification in the perusal. 


A Series of Diagrams illustrative of Mechameal and Natural Pheloso- 
phy, and their Practical Application. Drawn on Stone by H. Cuar- 
MAN, and printed in colours by C. F. Cxerrins. London: Chapman 
and Hall. 1942. 


These splendid diagrams, the first number of which, treating on the 
lever, lies before us, do much credit to the patronage of the Society 
for the Diffusion of Useful Knowledge. They have been confided to 
the care of Mr. Chapman and Mr. Cheftins, who have produced designs 
which, to the professor and the pupil, the engineer and the workman, 
will be found of interest and of value. The style cf the tinted litho- 
graphy does Mr. Cheffins great credit. 


The Grainers Guide. By CHARLES Moxon. Edinburgh, 1512. 


This is a class of works which we much wish to see extended—the 
class of practical works by practical men. The reasons which Mr. 
Moxon gives for treating upon the subject of graining and imitating 
marbles, we much wish that we could give at length; suffice it that by 
the publication of this work he has supplied a desideratum in teclini- 
cal literature, and rendered a great benefit to the workman. The 
work is a large one, and yet of a moderate price, while the specimens, 
which are numerous and оп а considerable scale, are nearly all exe- 
cuted by hand. The letter-press is of course a minor feature in such 
a work, but the directions are sufficiently copious, while, as they 
emenate from a practical hand, they are caleulated to be highly useful, 
and to abridge in many cases the labour of the workman, and so to 
extend the sphere of bis employment. When we consider the great 
extent to which graining is now used and the desirableness of having 
well instrncted workmen, we feel indebted to Mr. Moxon for his exer- 
tions, and we are sure that he will reap his reward in the patronage of 
his book by the public, both as а work of art, and one of practical 
utility. 


eed 


1842. 


Lectures on Architceture, with reference to the Proposed Metropolitan 
Music Hall. Ву Josern HANSOM, Architect. London: Bartb, 
1842. 

Mr. Hansom erected the Town Hall at Birmingham, which is 52 
feet high Lo the apex of the pediment, 104 feet wide al tlie base, and 
166 feet long; he now proposes to erect a national Music Hall for 
£30,000, which shall be half as large again as Westminster Hall, and 
be 150 feet square and 121 feet bigh, wilh a recess of 100 feet wide 
and high and 25 feet deep, for the organ and part of the orchestra. 
The orchestra is proposed to advance into the room at the base, and 
there occupy its whole width 150 feet ; it will ascend into a slope and 
to an altitude which the designer compares to that of the side of a 
hill of considerable steepness and magnitude, manned with an army of 
musicians, 2500 singers and performers. The Hall is to be capable 
of containing $000 persons, and even in case of need 15,000 ; the price 
of the organ, which is to be the largest in the world, is included in the 
estimate of £30,000. ‘The roof Mr. Hansom proposes to construct on 
the priociple of the suspension bridge, from the four corners of the 
building. The roof to be of iron, and to weigh 200 tons. The height 
he says is less than that of the cathedral of Amiens, which is 140 feet, 
of Beauvais, which is 160, and of Cologne, Milan, Strasburg and others. 
He further offers for £1000 to build a model Hall as large as Exeter 
Hall, and observes that Exeter Hall is engaged every evening till Sep- 
tember, except Saturday, at twenty-five guineas per night. Mr. Han- 
som promises wonders, but he has done so well hitherto that we must 
not distrust his success for the future. 


A Hand Book of Ornamental Mapping and Engineering Drawing, 
No. 3. By BENJAMIN Р. WILME, C.E. and Surveyor. London: 
Weale, 1812. 

Mr. Wilme perseveres іп his labours, ìn the present number, опе 
of the plates affords delineations of the several classes of timber, other 
various signs used in mapping, and also the method of showing strata 
in section, and likewise the method of delineating mountains. 


First Additional Supplement to the Encyclopedia of Cottage Farm and 
Pila Architecture and Furmture. Ву J.C. Loupox, F.L.S., «сс. 
London: Longman and Co. 1$ 12. 


Mr. Loupon’s indefatigable exertions in the cause of making archi- 
tecture popular, has induced him to continue his Encyclopedia by 
giving occasionally supplementary numbers, by which means he will 
be able to collect together a vast variety of useful domestic improve- 
ments, not only in the construction of buildings, but also in the 1005 
and furniture. The part before us fully testifies the utility of such a 
work ; itis full of wood engravings of cottages, villas, inns, schools, 
&c. 


g е. 

OnmmvanY.—lt is with regret that we have to record the death of Mr. 
Samuel Seaward, who died on the 11th ult. lle was one of the partners of 
the firm of Messrs. Joho and Samuel Seaward and Capel, of the Canal Tron 
Works, Limehouse, a member of the Royal Society, and an indefatigable 
member of the Institution of Civil Engineers. He devoted great attention to 
the construction of the steam engine, and was the patentee of several im- 
provements, and author of a variety of papers read before the Institution of 
Civil Engineers, on a comparison of long aad short stroke engines, auxihary 
steam power applied ta sailing ships, &c. 


qe m текені 


STEAM NAVIGATION. 


THE STEAM SHIP ~“ LITTLE WESTERN." 


Sin,—If you reperuse the article on this vessel, inserted in. your excellent 
Journal for the present month, 1 have no doubt you will agree with me that 
it contains an assertion which is not borne out by the rest of the article; 
and L think that the writer, in making a public statement to her prejudice, 
was bound in fairness to state the grounds on which it was based. 1 allude 
to the following expression : ** that there is anything either in the structure 
ofthe hull or machinery pre-eminently excellent we utterly deny. In the 

roduction of the vessel, there appears to have been too great a straining 

after novelty. and there are evidences of a disposition to select arrangements, 
not so much by the consideration of what is excellent as uf. what is un- 
usual." 

Lknownct whether so strong an expression as thet which lorms the first part 
of the above extract was called for: 1 can only say that 1 have made several 
trips on board the vessel, and have thus had many opportunities of seeing and 
conversing with several geutiemen interested ia Нег, and 1 never heard them 
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boast of her excellence in exiggerate.| terms ; they merely expressed their con- 
fidence of her surpassing the Herne Bay and Gravesend boats. and. as fav as 
Lhave had an opportunity of judging, that confidence is by no means un- 
founded. On Mnnday last, returning from Ramsgate. the Little Western left 
the pier at Пегле Bay about twenty minutes after the City of Canterbury, 
and passed her off Gravesend, whicli shows her speed to have exceeded that 
of the latter vessel in the ratio of abut 81a 7. Atthe Nore. the Orwell was 
quite out of sight, and we passed her with great ease near Woolwich if 1 re- 
collect right. To the best of my observation, the distance from Gravesend to 
Blackwall was performed in five or ten minutes less time than by the Rail- 
way, but that boat was too far a-head to allow of any certainty in the ob- 
servation. Оп a former oeeasion, 1 have Leen informed, the Little Western 
beat the Railway by one mile from Long Reach to Blackwall. 

You will perceive that the chief part of the statements contained in this 
communication are made from my own observations. to which 1 have added 
sume information which 1 obtained оп board. The latter 1s not so ample or 
satisfactory as I could have wished, or might probably have been enabled to 
communicate, had 1 had the a ivantage of seeing Mr. Morgan himself, trom 
whose designs and under whose inspection the vessel and machinery were 
constructed. 

With regard to the second portion сЁ the above extract. 1 have committed 
to paper a few remarks, which. in justice to the spirited and enterprising 
firm of Acraman. Morgan, and Co. by whom the Little Western was produced, 
Т should be glad if yon would favour them witb insertion in your farthcoming 
number. 

It is apparent that the writer of the article above alluded to had never 
seen the engines at work, or he would not have expressed himself so doubt- 
fully on the subject of the air-pumps, nor have been led to assign undue im- 
portance to an evil, whose absolute existence may indeed be indicaled by 
theory, but which the same theory more closely followed up. mast have 
shown to exercise but a trifling. if ‘not ioappreciable influence on the result. 
1 will not unnecessarily trespass оп your valuable space, hy dilating on the 
advantages of their construction, as the writer of the article in question was 
fully impressed with their value ; but, with respect to the evil apprehended 
by him. viz., the accumulation of air beneath the plunger, 1 can assure yoo, 
Sir, from my own experience, that it does nut esist to any serious extent, 
having found the vacuum in the condenser, by actual inspection of the 
gauge during several trips, to range from 271 to 274 inches. Itis clear, that 
there is, strictly speaking, no accumulation of air, tor that would necessarily 


E E 
end by bringing up the engine ; but, as soon as the vacuum has been formed 


to the degree abnve stated, the air pump is capable of maintaining it at that 
degree, by discharging all tbe injection and condensation water, as well as 
the air involved. during each revolution of the crank. 1 may here observe, 
that the vacuum is unavoidably impaired by the great velocity of the piston. 
This is the only part of the vessel or machinery to which, as і ean make 
out, the writer takes exception, and that only on vague and uncertain grounds; 
he passes over all the other details without comment, though he praises in 
deservedly lugh terms the workmanship of the engines generally. 

Now where, I would ask, is the “ great straining after novelty?” 1 be- 
lieve the only absolute novelties are the structue of the hull and the hori- 
zontal position of the cylinders as applied to beam engines. 

With respeer to the former, the ribs of the vessel. as stated in the articles 
referred to, are of T iron, and the exterior or shel! consists of two-inch 
plank, the whole being firmly united together by means of wrought iron 
braces, both between and on the inner side of the two thicknesses of plank, 
the former being placed in one diagonal direction. The combination ot 
strength and lightness. as well as the saving of space attained by this con- 
struction, which was designed by Mr. William Morgan, are obvious, and it 
cannot therefore be said to have been "' selected, not so much by the con- 
sideration of what is excellent, as of what is unusual." Such an assertion 
would impute nothing short of insanity to Messrs, Acraman and Co.. for 
what man in his senses would build a vessel far sale on a novel principle of 
construction, and by that very circumstance liable to meet with prejudice, 
unless he had reasonable grounds tor considering the innovation as а sub- 
stantial improvement ? 

Neither can the peculiar disposition of the engines be attributed to so 
absurd a motive, for think it ean be clearly shown to pussess material ad- 
vantages. The connecting rods can thus be made of a desirable length 
withont raising the paddle shalt too high for the most advantageous action 
of the wheels, which would not have been possible if the cylinders had been 
vertical; and the valves can be much more conveniently placed on the upper 
side of the cylinders. As another advantage of this arrangement may be 
mentioned that the principal strain is always very nearly horizontal, and 
Aivided, through the medium of the diagonal stays, between the columns 
which support the shaft. and those which supyort the beam centres, the im- 
mediate and obvious eftect of which is greater ease of motion tv the vessel. 
The lower side of the cylinder is relieved of the weight of the piston by mak- 
ing the piston rod pass through a stuffing-box in the cylinder bottom. 

1 think 1 have satisfactorily shewn that the novelties introduced in the hull 
machinery are attended with beneficial effects, and shall now proeced to con- 
sider briefly those parts which are not new. ; 

In the first place the boilers. w lich are Spiller's patent, have been long 
known, and һауе been previously used by several of oor leading marine en- 
gineers, though, for my own part, 1 do not admire their principle, since tbe 
flame passes directly through them in a vertical direction from the furnaces 
to the funnel. by which 1 appreheod much heat must be wasted. The Little 
Western's boilers arc, however. much larger than the patentee w ould have 
made them. and were made under the direction of Mr. Spiller’s chiel assist- 
ant, by whom the drawings had been previously apu The steam and 
eduction valves. being balanced. require very much less power to work them 
than the slide valve generally used. and they сап without incunvenienee Le 
made very large; the Little Western's are 14 inches in diameter. 1 have 
already disposed of the question of the air pumps. The paddle-wheels are 
Morgan's patent, and their superiority over all others has been successful y 
tested by twelve or thirtcen years’ experience. 
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1 beg, in conclusion, to make the following additions and corrections in the 
data contained in the ariicle above referred to. The cylinders are fifty-one 
ioehes diameter, stroke 4 ft.; air-pumps 314 inches diameter, stroke 2 ft. 
6 in.; steam pressure in the bo'ler 8 lbs. (on Mondav last it was frequently 
as low as 7. and oceasionally 61 Ibs.. perhaps sometimes lower still), cut of 
generally by the expansion valve at 2. otherwise by the steam valve at four- 
fifths; power cf the engines, 90 (? 104) horses 2211: with the full number of 
revolutions (20), bnt as they generally make but 28, their power 15 conse- 
quently reduced to 81 (? 86) horses each. 

Hoping that the above remarks may be found worthy of attention, and may 
Correct any erroneous impression which the article in this month's Journal 
may have prodnced, 

I remain. Sir. 
Your most obedient servant, 


London. 2\th March, 1832. PHiLaLerHes. 


THE PRECURSOR. 


In a former number we made a few remarks respecting this vessel, and we 
have much pleasure in reverting to the subject. The following area few of 
the Preenrsor's dimensions :— 


Ft. In. 
Diameter of cylinder ОО о oO UR 6 8 
Length of strüke — .. А a o 


Number of horses power 520 the pair (the piston travelling at 245 ft. per 
minute.) 

Burtben 1555 tons O.M.. and 1751 tons Х.М, 

Length'from figure head to (айтай, оо 610 


Length from stem to taffrail .. .. 2 202 20007 24-0 
Length of keel and forerake for WORE са оо o no ЖО ES 
Extreme bread:h over paddle-Loxes ©, Oo! s os co (WU 
Breadth «n deck between paddle-boxes 00000007 37 4 
lixtreme breadth on deck 2-2 222 4) 6 
Depth of hold amidships Gk mt. uid PONE TT 25 0 
Weight of iron in bo'ts, Enees, and fastenings oo oo on ESCUDO 
Weight of copper іп bolts, &e. co HH um 


Weight of copoer sheathing, 13,000 superficial ft... .. 10 ,, 

Weight vf maehinery, coal Oxes, boilers and their water 5(0 ., 

Weight of hull аса a - 1500; 
Тһе ecmpoted draught of water, with the full complement of stores, pro- 
visions, &c. for an Kast India Voyage, and 960 tons of coals, is 17 ft. біп. 
forward, and thesameaft. The vessel is provided with tanks for the stowage 
of a considerable part of the coal: when the coal stowed in these tanks has 
been burned. they may be filled with water, thereby preserving the proper 
trim of the ship, and the requisite immersion of the paddles. 

The engines are very similar in their arrangement and general appearance 
to the engines of Messrs. Mandslay and Co., Lut stronger. They are a hand- 
some and extremely substantial piece of workmanship, and there are several 
exeellencies in their construetiva not always to be found in the engines of 
the Clyde munufacture. A few of these pecoliarities we shall notice. The 
valve casing, instead of being bolted tu the cylinder throughout its entire 
ength, is only attached to the cylinder fur a short distance at the top and 
bottom ports. The body of the easing forms a D-shaped pipe, and in the 
middle of this pipe there 15 a faucet. Joint to permit the expansion of the 
valve casing without uce asioning fracture, flexure, or strain. ? any engines 
are pnprovided with this apphance, and in large engines the want of it 
sooner or later oceasions serions injory. Previous to the starting of the 
engine, the valve easing is always hot and the eylindcr always cold, and the 
difference of dimersion consequent upon the difference of temperature must 
either start the joints, bend the cylinder, or tear the perts asunder. 

Although the engines of this vessel are of such a large size, the valves 
may һе moved by спе hand, even when they are cold and the grease of the 
packing is congealed about them. This is achieved by means of a wheel 
like the steering wheel of a ship. whieh gives motion to a pinion working 
into a sector ou the valve shaft. The еесепігіс rod is thrown out of gear, by 
means of a short lever with a roller at its upper end. Тһе roller presses upon 
the under side of the eccentric rod, and lifts it sufficiently to disengage the 
pin of the valve shaft lerer from the noteh of the eccentric rod. This disen- 
gaging lever turns upon ап eccentric axis, and is so adjusteu that the 
eccentricity acts upov the pinion, which gives mution to the sector, and draws 
the teeth uf the pinion out of the teeth of the seetor when the disengaging 
lever is in а certain position, and that position is the one proper to the lever 
when the cecentrie 10d is in gear. В this jadicious and elegant expedient 
the starting wheel ean never be driven im the engine, for the same aet which 
throws the engine in gear throws the starting wheel out of gear, and the 
engine cannnot be thrown ont of gear without throwing the starting wheel 
in gear. In most engines started by wheels this expedient is wanting, and 
it is really dangerous to approach them when driven by the engines at, 
as is inevitable, a great velocity. 

It is most gratifying to find that the sole plate and condenser are east in 
the same piece. The condenser is above the sole plate, and the main centre 
passes through it. ‘The greater pait of the joints appear to be made by the 
simple contact of the aceurately-fittcd meen es м Поці rust, and with 
merely a little red lead interposed. ‘The cylinders are provided with good 
large esea] e valves. Тһе expansion valves are situated in the steam pipe, 
and appear to be of the ordinary description, with a compound сат, adjusted 
to several different degrees of expansion. The builers are fired from both 
ends; there are tour in all of nearly the usual square form, with a passage 
between them, through which a person may walk ; each has four iurnaces 
making 16 furnaces in all. The boilers are iot neariy so high as in the Great 
Western, orin the West Indian mailsteam packets constructed in the Thames n 
and they do not appear to be much if ut all longer, although the engines are 
of ecnsiderably greater power. The paddle- wheels are of the most substantial 

nd excellent construction of азу that we have scen, Of the internal parts 
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of the engines, we eannot he expected to speak from our own observation, 
but if they are answerable to the external parts they must partake of the praise 
we have awarded, 

lf we might be permitted to make a suggestion where everything appears 
to have been so well managed, we shonld say that the hoilers ought to be 
clothed more efficiently. The fronts of tbem are without clothing at all, and 
some of the steam pipes appear to us insufficiently covered, This is a point 
involving not comfort merely, but also economy of fuel, and we also consider 
int the wrought iron work is badly proportioned, the eross-heads are too 

eaAy. 

The cahins of this vessel are most commodiously and tastefully arranged, 
and especial attention has been paid to the conditions essential to ventilation, 
cleanliness, and comfort. in a warm climate. The beams and all the other 
scantlings are of such dimensions as to ensure abundant strength in every 
part, and the fastenings and excellent system of diagonal trussing employed 
are such as to unite all the parts into a rigid and substantial whole. 


Steam Navigation on ihe Thames.—There are now 16 steam vessels ronning 
daily between Gravesend and London, the same number to Woolwich, 20 to 
Greenwich. numerous small steamers, the boats of the Waterman’s Company, 
and of the Old Woolwich Company—between Greenwich and Blaekwall ; 
there are eight steam vessels constantly gomg up and down the river on their 
way to and from Dover, Ramsgate, lerne Bay, Southend, an Sheerness. 
The General Steam Navigation Company musters 49 steamers, all sailing 
from London, a fleet superior to the steam fleet of any of the continental 
powers. and which eirry merehandise and property to the amoont of 
21.000.000 sterling weekly. and whose consumption of eoals exceeds in value 
£50,000 per annum. There are not less than 50 other large steam vessels 
trading between Londun and various ports in Great Britain and Ireland; 23 
steam-tugs. carrying frum 30 to 100 horse power each, exclusively engaged 
in towing ships between Gravesend and the Pool; 20 iron and wooden 
Steamers navigating the river above bridge, between London Bndge and 
Chelsea; 2 constantly running between the Adelphi Pier and Putney, an] 5 
to Richmond. 


The Tartarus steam vesscl, Commander Т. W. Smith, arrived at Woolwich 
on Monday. April 23, Trom the West Indies. She has been upwards of four 
years in commission, traversing during that period a distance of 73,000 miles, 
and consuming ahout 5400 tons of coal, without, ina single instance, being 
detained one hour from service for repairs to either hull ur boilers. 


The Hon. Company's Steam Frigate Acbar—Oa Sunday at noon. 15th ult 
this splendid war steamer left her anchorage at Gravesend. bearing the 
pendant vf Commodore Pepper, of the Indian navy, who will assume the 
command of all the Company's ships-of-war now serving in China, under 
Admiral Sir W. Parker. The Aebar is a steam frigate uf the first class, 
armed with two eight-ineb guns, and four long 32-pounders, with a comple- 
ment of 160 men. carrying five boats, on two of which are mounted brass 
12 lb. howitzers. ‘The engines are of the collective power of 350 horses, 
manufactured by Robert Napier of Glasgow, and are of a very superior 
description. She has fonr evpper boilers of abont seven tons each. The 
armoury is filled up with 100 percussion muskets, pistols, eutlasses, and mus- 
ketoons, &c., the whole in beautiful order. and presenting a most warlike 
appearance. The Aebar carries 500 tons of eval, whieh, with a consumption 
of a ton an hour, will enable her to steam 20 successive days. She male her 
passage from Gravesend to Falmouth. a distance of 370 miles. in 36 hours, 
which gives an average speed of more than 10 miles an hoor. 


American Marine Engines.—We have been both astonished and gratified by 
the reception of a drawing sent to us from America of an excellent side lever 
marine engine constructed by Messrs. Stillman and Co. of New York, for 
twa steamers built for the Spanish Government. ** El Regent" and “ El Con- 
gresco.” lt lias been so mneh the habit of Europeans to regard the American 
machinery as rude and dangerous. as well as unsuited to vessels intended for 
the navigation of Ше осеап—ап impression in which, to a certain extent, we 
ourselves participated—that this drawing has, we confess, surprised as much 
as it has delighted ns; and it is an act of justice we feel called npon to render 
to say that, so far as this drawing will enable us to form an opinion, Messrs. 
Stillman’s performance will not suffer by a comparison with the work of even 
the first of British manufacturers. The framing of this engine resembles the 
framing of Messrs. Faw eett, Caird, and Borrie, and every part of it appears 
to us well proportioned and arranged. The ingress and egress of the steam 
tu and and from the cylinder is regulated hy spindle valves wrought by an 
eccentric; whether these valves аге of the single or double beat description, 
the drawing does not specify. The eccentrie rod is provided with a long nut 
furnished with a right-handed and a left-handed thread, so as to shorten or 
lengthen the rod at pleasure. There is an expansion valve of the common 
deseription situated in the steam pipe, and м rought in the usual manner. We 
should have been glad to have possessed more pues information respeeting 
the interior of these engines, as for example, ihe nature of the piston 
paekii.gs of the valves. air pump Luckets, as well as some pum respeet- 
ing the eonstruetion of the boiler, the consumption of fuel, and the nature of 
the performance as determined by the indieator. We trust we may be 
favoured with sueh details, and no efforts of ours shall be wanting to make 
the merits of the machinery of America as extensively known and as highly 
appreciated as its excellenee appears to deserve. 


PROGRESS OF RAILWAYS. 


Railways in Ртапсе.-Тһе Chamber of Peers assembled on Monday, 9th 
May, in their committer rooms for the purpose of electing а commiitee to 
report on the railway bill, brought up from the Chamber of Deputies. This 
bill contains—first, a general classification of the lines intended to be соп- 
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structed ; second. a second system of execution, which rmposes on the depart- 
ments traversed by those railways the payment of two-thirds of the value 
of the ground to be purchased. It likewise enacts that the Government shall 
pay the remaining third, together with the expense of embankment. the ex- 
ecutions of works of art and stations, leaving the cost of fixing the rails an] 
the materiel to the charge of the componiss who shall undertake to eompicte 
them. Third, the allocation of funds amounting together to the sum of 


126.000,000ї., applicable to the following sections :— 


Francs. 
From Strasburgh to Hommartin .. -- .. 11.500000 
» DijontoChalons .. +. « . 11.000.000 
., Marseilles to Avignon — .. .. .. 30,000,090 
» Orleans to Tours У 17.000.000 
, Orleans to Vierzon .. .. ++ + 12,000.000 
, Paris to Lile .. .. +. ++ + 43,000.000 
For sundry expenses... se ee o 2. 1,500.000 


126.000.000 
The entire plan cousists of seven vast lines of the first order. setting out frem 
Paris, and leading—1. To the Belgian frontier through Lille and Valen- 
ciennes. 2. Tn England by one or several points on the coast, to be hereafter 
determined. 3. To the German frontier. through Strasburgh. 4. Ta the 
Mediterranean, through Lyons. Marseilles. and Cette. 5. To the Spanish 
frontier, throngh Rordeaux and Bayonne. 6. To the Atlantic Ocean by 
Nantes 7. To the centre of France through Vierzon, with a prolongation 
to be hereafter determined. wi ha braneh to Bourges. And е lines of 
the second order from frontier to frontier directel—1. From the Mediterra- 
nean to the Rbine, through Lyons. Dijon, and Melheuse. 2. Vrom the 
Mediterranean to the Atlantic Ocean, through Bordeaux, Toulouse. and 
Cette. 


NEW CHURCHES, ёс. 


ЕЕЕ. 


Manchester.—Ou Monday, 28ih March, the first stone of a new church, 
situate іп Rodney-street. Oldham-road. was laid by Robert Gardener. Esq. 
This church is the fourth of those now in course of erection by the ** Asso- 
ciation for the Building and Endowing of Ten Churches in the Boroughs of 
Manchester and Salford.’ Mr. Richard Tattersall is the architect. The 
Norman style of architecture has been adopted. and both the exterior and 
interior of the building will be of a highly ornamental charaster. The 
chureh is in the shape of a parallelogram. whose external dimensions are 
ahont 78 feet long by 52 feet wide, with a chancel at the east end about 
27 feet wide, and projeeting 12 feet; at the westerly end there Is also a 
projection about 42 feet wide, and projecting about 20 feet, which eontains 
the entrances (0 the ground floor and to the galleries. as well as twa stair- 
cases to the latter, betwixt which, and over the entrances, will be a reeess 
for the organ and choir. The whole exterior of the building will be faced 
with stone fron the Summit delphs, which is to be neatly hammer-dressed, 
except the ashlar dressings, which are to be neatly toolel. The westerly 
projection will be flanked by two turrets, terminating in pyramidal weathered 
pionacles, surmounted by the old Norman cross, at а height of 66 feet 
above the level of the street. Betwixt the turrets there will be a boldly 
reeessed arch, supported by small columns. Тһе three chief compartments 
in the west front are surmounted by archivolt mouldings. Ta the west gable 
is a moulded opening for a clock dial, this gable terminates with coping. 
with chevron cut edges, sustaining a large Norman cross at the apex. 
Each side of the ehurch is divided into six eompartments, with a light in 
each; each compartment is separated by flat buttresses, terminating in 
moulded weatherings, and a flat segmental arch with billetted mouldings, 
turned over each campartment betwixt the buttresses. The chance] stands 


out quite distinct from the church, bring roofed at a lower level, and there | 


will be an eight light circular window in the upper part thereof, and four 
natrow loop lights in the lower part. The east end of the chureh will also 
have a large Norman cross on the apex of the coping thereon, and the 
whole is to be finished to correspond with the west gable. The recess 
formed at each end of the interior of the church by the projections outside, 
will be divided from it by large emiched arches similar to the one in the 
west front. Although the accommodation required, and the amount to be 
expenled, rendered the introduction of galleries absolutely necessary. great 
pains have been taken to render them as little objectionable as possible ; for 
this reason the west gallery front will not be carried more than five feet into 
the church, so that on entering the same nearly the whole of the interior, 
together wich the roof, may be at once seen. On the south side of the west 
entrance will be the baptistry, with a Norman fost, sufficiently large for 
immersion. In the interior of the upper part of the gable at the west end 
of the church there is a preparation for a elock dial, to be moved by the 
same works that move the dial in the west front, and which will also serve 
for ventilating the ehurch; and there will be an enriched ornament in the 
east gable to correspond, and also for the purpose of ventilation. Тһе 
ehurch will have an open timbered roof; the tie-beam of each truss is 
thrown up about five feet above the lower ends of the principal rafters, 
where they set down upon the side walls, and the spaee betwixt the top sile 
of the beams and the under side of the principal rafters is divided into three 
compartments, by two queen posts, un.ler which are placed enriched pen- 
dants, from which proceed curved and moulded ribs, and are continued 
down the side walls, until they set down upon the capitals of moulded 
corbels therein. the top side of the eapitals being four feet below the boitom 
ends of the principal rafters in side walls. ‘To avoid the danger ot any 
lateral pressure from this furm of truss, castárou brackets are enclosed 
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within the curre] ribs, anl are eon inued a sufficerent distance on the ti 

Болт, ва as eventually to convey the whole weight of the roof dawn upon 
the stone corbels in the side walls. on which the cast-iron brackets are also 
male ta sct down. In the centre compartmen'. formed by the queen posts 
in each truss. will be a semicircular eurved rib, bolte] to the principal 
rafters. The c. mmrn rafters are tu be wrought anl chamfered, and the 
s'ate boarding will be wrought on account of being exposed to view. As the 
pitch of the roof is made to suit the character of the Luilding, this mode of 
finishing will give great additional height to the interior. and add cen- 
siderably to the effect, an at a less cost than ihe mnre customary horizontal 
ceiling. Тһе church sill afford sittings for 1.075 persons. nearly ппе- һа? 
will be free, The entire cost of the church will be uncer £3,409. ^ 


A New Roman Catholic Cathedral is proposed 19 е erected an a magnificent 
scale in York. Tho ground] and luilings have already been purchased. 
and some of the latter have been puiled down. Upon the site chosen a mo- 
nastery formerly stood. The ground, which extends trom tne Holy Trinity 
Church to the Bar. is to be laid out as acresecnt. in the centre of which 
the cathedral is to be erected. Mr. Pugin has been selecteil as the architect, 
and the works are to he commenced immediately. 


Incorporated Society for building Churches and Chapels.—At the last mect- 
ing of this indefatyable and most useful saciety, held at their chambers in 
St. Martin's Place, Trafalgar Square. Lond n. the Lord Bishop of Durham 
in the chair, the principal Lusiness transacted was voting money for the fol- 
lowing purposes, Y 2.:—Towards building a chur.h at Westpaul, Somerset ; 
for builling a chapel at Blackgate, Durham: building a church at Llanty- 
nidd. Flintshire; building a chapel at Kidderminster, Worcestershire ; 
building a chapel at Dursley. Gloucestershire ; building a chapel at Hard- 
way. Hampshire : rebuilding the Church at Llanamore. Denbighshire; to- 
wards enlarging the church at Arlington. Devon; for enlarging by rehuild- 
ing the church at Basford. Warwickshire; towards repairing the chur h at 
Holme; Yorkshire: towards Luillinz a gallery in and repesing the church 
at South Lynn. Norfolk ; repairing the church at Bradford Abbas, Dorset ; 
building a ehapel at Crook, Durham: enlarging the church at  Burgbfieli, 
Berkshire; enlarging the chipel at Newton Heath, Manchester; being in 
allsisteen grants, amounting to several thousita] pounls, all supplied by 
voluntary subscriptions to enlarge the means nf spiritual insttuction chiefiy 
by increasing free sittings. 

Calcutta Cathedral.—The Bishop of Calcutta has forwarded to the Society 
for promoting Christian Knowledge a report. inu hich will be found much in- 
teresting matter relative to the cathedral in course of erection in that 
diocese. The bishop says. “lt is hoped that in lite more than two years 
from the' present time, perhaps on the feast of the Epiphany, 1844, the 
caihedral may be realy for consecration. The style о: architecture crizinally 
proposed has been adhered to, except where the climate and soil ої Bengal 
bave interfered. lt is Gothie. modified by the circumstances just alluded to ; 
that is, Indo-Gothic. The extreme length of the building, i: cluding the but- 
tresses, will be 247 feet, and its width S1 feet, and at the transepts 114 feet. 
The height of the tower and spire fram the ground will be 201 feet, and of. 
the walls to the top of the battlements 59 feet. The internal dimensions of 
the main body of the cathedral will be 127 feet in length by 61 feet. the 
height 47 feet. The 127 feet will probably be subdivided into a choir, а 
chaneel, and a holy table precinct. The body of the eaihedrri, if full pened, 
will accommodate about 800 persons, and if galleries should he a tiled here- 
after, and chairs oceasionally placed in the aisles, as is dore ^n al] Calcutta 
churches on the great festivals. 1300 or 1400, The tran:epts also, lantern, 
and western verandah, should «hey ever te wanted for congregations of ente- 
chumens or Sunday schools, woul.l furnish above 400 айі паі seats. The 
capacity of the cathedral will not Le less, therefore, than for 1700 persons. 
Ent the arrangement of the sittings will be ruled by circumsiarces ind the 
convenience of the congrega:ion. as all the stalls, pulpits, reading-desks, 
pews, and benches are intended to be moveable. 


(Б. ee A А 


MISCELLANEA. 


A NEW CEMENT, A SUBSTITUTE FOR GLUE AND CAULKING. 


Amongst the numerous inventions suhmitted to the Lords Commissioners of 
the Admiralty, and referred by their Lordships to the committee of master 
shipwrights recently sitting at Woolwich dockyard, was a composition to be 
used in place of the substance with which vessels are at present caulked to 
reuder them water-tight. The experiments ordered to be made by tle mas- 
ter shipwrights to ascertain its value when applied to the purpose for which 
it is intended, and the result, are interesting and satisfactory. Two р!есез 
of African teak, a species of wood difficult to be joined together by glue, on 
account of its oily nature, had a coating of the composition applied to Шел 
in a boiling state, and in a short time afterwards bolts and screws were at- 
tached to each end, the joined wood placed in the testing-frame, and the 
power of Bramah’s hydraulic engine applied to the extent of 19 tons, when 
the chain broke without the slightest strain being perceptible where the joiu- 
ing took place. А larger chain of onc inch and a half in diameter was then 
applied, which broke with a strain of 21 tons, the joict in the wood remain- 
ing apparently as firm as at first. The utmost strain the cement can hear in 
this form, therefore, remains to be proved when experiments arc made with 
larger chains. Four pieces of hard wood were then joincd together, weigh- 
ing in one picce 44 ewt., and carried to the top of the shears in the dosl- 
yard, a height of 76 feet, from which it was precipitated on the bard granite 
wharf wall below, without any of the joints yielding in the smallest 
degree, The results of these severe tests iuduced the Lords Com- 
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missioners of the Admiralty to communicate with Lieutenant-General Sir 
George Murray, G.C.B. and С.С.П., for the purpose of making ex- 
periments with it in the marshes at Wooiwich, by bringing the full 
force of canon balls against it. Accordingly, а number of planks of oak 8 
inches thick and fir 16 inches square were joined together with the cement, 
to tegether 8 feet in heigbt and 8 fect in length of the side of a first-rate 
ship of war, without anything else in the shape of holt or security to assist 
the composition; and it was. set up as a target at the butt in the marshes. 
when a number of officers of the Royal Artillery were present to witness the 
experiment. Three shots were first fired, every one entering the target, the 
third in a direct line with the bull's-eye witbin three inches nf its outer circle. 
The effects of these shots were wonderful, they tore the wood to pieces, and in 
only one instance, where the joint had not been good, they had no effect 
upon the cement.—A hole six inches and a quarter in diameter was then 
bored in the centre of the target, and an 32-ponnder shell inserted and ex- 
ploded by a match, which tore thé wood to small splinters without iu many 
places in the least separating the composition. This new invention is said 
to possess the power of expanding like India rubber in warm climates, and 
will not become brittle under the coldest temperature. It appears to be a 
great favourite with naval officers, as it is so clean, having only the appear- 
ance of French polish. The name of the inventor is Mr. Jeffrey. 

The substances of which /Ae cement is composed are simple, being merely 
shell-lae апа iadia-rubber dissolved in napAtha iu certain proportions; and 
heing insoluble in water, the purposes to which it may he applied are nume- 
rous. Its value is abont half the expense of comman gine, the saving to the 
country by its universal adoption will be incalculable, as the inventor has 
heen employed in experiments with it for upwards of two years, and has 
found that in the absence of great friction it is in a manner imperishable. 
An experiment was tried in the dockyard, which shows the value a supply of 
the cement will he to vessels which may be damaged at sea. Eight pieces 
of wood were joined together in the form of a mast, and a strain applied to 
them and to another mast of one piece of wood. The latter gave way first, 
and the other only broke after being considerably bent and the application of 
a rather great strain. By tbis substance, therefore, it is certain that ship 
carpenters can have no difficulty in cffecting repairs at sea, which could not 
be done under any other circumstances. 


Scott's Monument.—An engraving has just been published, from a drawing 
hy the architect, Mr. Kemp, of the monument to the memory оі Sir Walter 
Scott, at Edinburgh. It is a Gothic elevation. something in the style of 
what are called “crosses,” and bears in some portions a resemblance to the 
great tower of the Cathedral at Antwerp. It is in style between the florid 
and the simple Gothic. having flying buttresses, finials, crockets, &c., and 
being ornamented with quatre feuiles, end more minute embellishments. 
There are many tabernacles. but they are not occupied by figures. The 
statve of oir Walter is placed in the centre, beneath the principal arch ; it is 
robed in a flowing drapery, and stands on a pedestal. The pedestal does not 
partake of the character of the building. and gives rather an incongruous 
effect to the whole. There is an appearance of lightness and elegance about 
the design, but it may be questioned whether the building has not too 
much of the monastic or clerical style to suit exactly the character of 
him it is intended to commemorate. 


Patent Wire Rope.—These ropes arc likely, on account of their economy, to 
become uf extensive use for forming foot bridges over canals, and deep cuttings 
of railways. Two wire ropes made at Mr. Andrew Smith's works at Poplar. 
100 ft. Jong, 21 in. in cireumference, and weighing 24 cwt.. cost 54. ds. formed 
the main chain for a snspension foot bridge on the South-western Railway, 
near the Weybridge station. 


LIST OF NEW PATENTS. 


GRANTED IN ENGLAND FROM 28TH APRIL TO 26TH May, 1842. 


Six Months allowed for Enralment, unless otheritise expressed. 


Henry DaRcLAY, of Bedford-row, for “a сатроу ов or compositions 
applicable as tools or instruments for cutting, grinding, or polishing glass, 
porcelain, stones, metals,and other hard subsiances.”—Sealed April 30. (Four 
months.) 

Јонм Ronson, of Watney-street, Commercial-road East, engineer, for 
* improvements in windlasses and capstaas.”—May 3. 

Jonn Rairrox, of Blackburn, machine-maker, for “ certain improvements 
in machinery or apparatus for weaving." —May 3. 

Goprrey WETZLAR, of Myddleton-square, Clerkenwell, for “ improve- 
ments in rendering fabrics water-pragf.” (Being a communication.)—May 7. 

Јоѕғри WARREN, of lleybridge, Essex, agricultural implement maker, for 
* certain improvements in ploughs."—May 9. 

Francis Pnime WALKER, junior, of Manchester, coal merchant, for 
“ certain improvements in the manufacture of candles, candlesticks, or candle- 
holders, and in the apparatus connected therewith” —May 9. 

Groncr Haire, of Manchester, gentleman, for “ certain improvements in 
machinery or apparatus for sweeping and cleaning chimneys and flues.” — 
May 9. 

Thomas Ence, of Great Peter-street, Westminster, gas apparatus manu- 
facturer, for '* certain improvements in apparatus for gas-water and other 
fluids.” —May 9. 
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SamuEL Hatt, of Basford, C.E., for “improvements in the combustion of 
fuel and smoke."—May 9. 

ЈАсов Wirsow, of Wigmore-street, Cavendish-sqnare, upholsterer, for 
“ certain improvements іп bedsteads." —May 9. 

WILLIAM SANDERSON, of Aldermanbury, London, silk-manufacturer, for 
“ improvements in weaving fabries ta be used for covering buttons."—May 9. 

Joun MELvILLE, of Upper Harley-street, Esq., for ** certain improvements 
in propelling vessels.’—May 11. 

Joun Browne, of Brighton, gentleman, for ‘ improvements in the manu- 
facture of mud-boots and overalls” —May 12. 

Tuomas WiLLiAMs, of Bangor, smith, for “ап improved churn?’ —May 
V7. 

Wittiam Brunton, of Neath, Glamorgan, C.E., for ** ал improved mel hod 
or means of dressing ores and separating metals or minerals from other sub- 
stances.” (For the colonies only.)—May 19. (Four months.) 

Josrru GinsoN, of Birmingham, manufacturer, for “ cerdain improve- 
ments in avletrees and axletrce-boxes."—May 23. 

Jonn Benner Lawes, of Rotherhampstead, llertford, gentleman, for 
“ certain improvements in manures.” —May 23. 

Joun Disnor, of Poland-street. Westminster, jeweller, for “ a new or im- 
proved construction of brake apparatus applicable to rnilway carriages.”— 
May 23. 

Tuomas Мторіктом, of Loman-street, Southwark, engineer, for “ал im- 
proved method of prepariny vegetable. gelatine ar size for paper, ond also au 
improved mode of applying the same іп the manufacture of paper.” (Being 
a commnnication.)—May 23. 

WiLLiAM Тгпов Magrey, of Henrietta-street, Covent-garden, mechani- 
cal draftsman, for “improvements in machinery or apparatus for making 
nails.” (Being a communication.)—May 23. 

JENJAMIN Соок, junior, of Birmingham, hrass-founder, for “ improve- 
ments in the construction of bedsteads, both iu metal and wood." —May 25. 

Frenericx Goos, of Manchester, jacquard machine-maker, for “ eertain 
improvements in the jacyuard machine or apparatus, to be used or employed 
in looms for weaving."—May 23. 

Sin James Murray, of Merrion-square, Dublin, Doctor of Medicine, for 
“ап improved method of combining various meterials inu manner пої hitherto 
in use for the purpose of nanure.”—May 23. 

James Pruunow, of Tottenham, engineer, for “ eerfain improvements in 
steam engines.” —May 23. 

WiLLiAM Geeves, of Old Cavendish-street, gentleman, for “ improve- 
ments in machinery for cutting eork.”—May 24. 

James Srewanr, of Osnaburgh-street, Regent’s-park, piano-forte maker, 
for * improvements in hinges for piano-forles and other purposes.” —May 24. 

Tuomas Wareruouse, of Edgely, Chester, manufacturer. for “ а eertain 
improvement or improvements in machinery for carding cotton, wool, flav, 
silk, and similar fibrous malerials.”—May 24. 

Јоѕерн Ducs, of Wolverhampton, lock-manufacturer, for “ал improved 
lock and key to be used therewith, and an improved slide bolt for the said 
lock, аррісаМе also to other purposes.” —May 21. 

James BovpELL, junior, of Поре Farm Works, Dudley, for “ improve- 
ments in the manufacture of keel plates for vessels, iron gates, gates-posts, 
Sencings, and gratings.” —May 24. 

James Porten, of Maochester, manufacturer, for “ certain improvements 
in machinery for spinning cotton, flax, ond other fibrous substances." —May 
25, 

Ретгк Kaceneusen, of Whitby, York, for “ an improvement in the dyeing 
of wool, woollen cloths, cotton, silks, and other fabrics and materials.” —May 
26. 


TO CORRESPONDENTS. 


“А Land Surveyor ” will see thet we have complied with his request ; we will 
endeavour to give the magnetic variation periodically. 

«О. T," We have received his valuable communication on iron, $c. ; he shall 
hear from us by past. 

o D. G.” His communication was accidentally mistinid—we will answer it next 
month. 

© A Subseriber ” will fine in the October Number of 1840, Vol. 3, p. 334, rules 
for computing the amount of carthwork in cuttings, embankments, $c. by Mr. 
Tughes.— Geological communications are admitted in the Journal. 

* juvenis." We have no knowledge of any locomotive engine having been con- 
structed upon the plan proposed by kin. 

** A Subscriber of Derby. The conventional marks BP indicate that the ditch 
und fence D. & B. belong to him, and on A to his neighbour, We dofnat under- 
stand the sign on the side С; we have never seen it used iu. the way shown. The 
area of the field will also be a guide or rather а check; the quantity belonging 
to hint can be computed from the plan, as the boundary lines are drawn ou 
the verge of the ditch. 

Books for Review nust be sent carly in the month, communications on or before 
the 20th (if with drawings, carlicr), and advertisements on or before the 25th 
instant. 


Vols. 1, H, Ш, and LV, may be had, bound in cloth, price 21 each Volume 
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MARINE ENGINES, 


Bx P. Borri & Co., ENGINEERS, Tay FOUNDRY, DUNDEE. 
Designed November, 1841. 
(With an Engraving, Plate PHI.) 


THESE engines belong to that class generally denominated direct 
action engines: in this respect they are similar to other engines of that 
class. Their peculiarity consists in the novel arrangement of the air 
pump and condenser. · The following particulars of their constrnction 
and peculiarity have been furnished us at onr request, by Messrs. 
Borrie aud Co. 

The collective power of the two cylinders by formula, 

area of cylioderx 7x 210 

33,000 

but by taking the pressure on the piston at 85 lb., and the velocity at 
215 ft. per minute, the power will be 426 horse power. The strength 
of the engines and evaporating power of the boilers are adapted for 
the full power. The engines occupy a space of 10 ft. fore and aft the 
vessel, and 223 ft. transversely, The engines, boilers, space for firing 
boilers, and coal boxes, capable of containing 400 tons of coals, calcu- 
lated at 48 cubie feet per ton, in a vessel with engine room in the 
clear 343 ft. broad, by 23 ft. deep, only require 55 ft. fore and aft. 
The ordinary length fore and aft allowed in the Government steamers 
for engines, &c. of the above power is 65 ft. With 65 ft. 560 tons of 
coals can be stowed in the coal boxes. With these engives, therefore, 
a space of 10 ft. fore and aft the vessel may be made available for 
other purposes, or an additional 160 tons of coals to the ordinary 
quantity apportioned to the coal boxes. The coal boxes are so 
arranged that they afford protection to the engines and boilers from 
shot, which are placed below the vessel's load water line. 

The weight of one pair of engines 110 tons. 
the paddle-wheels (common construction) 25 ,, 


=352 horse power, 


m the boilers, with mountiog .. .. .. $81 , 

y the water in boilers "55, 

» the coal boxes Са 25052 15-5 
Total 289 tons. 


The following explanation will show the construction of the con- 
denser and air pump :—One condenser, a, fig. 6, and one air pump, g, 
serve for both engines. The air pump is double acting, and has four 
valves, d' de'e. The valves d' d correspond with the foot valve, and 
the valves є e with the discharge valve of an engine fitted with the 
соттоо lifting air pump. This description of air pump has pistons 
similar to those used in steam cylinders, and packed with metallic 
packing in the same manner. Communicating with each end of the 
pump there are valves opening inwards, 4 d, and ethers outwards, e' e, 
being four valves to each pump; by this arrangement the piston, f f, 
alternately draws aud forces, at each half stroke of the engine. The 
passages are of one casting with the pump, next and jointed to the 
sides of the condenser, asat rr r7; doors, c e, on the sides of the 
condenser opposite these passages admit of ready access to the valves: 
the pump is placed at the bottom of the condenser. To rendera 
stuffing box unnecessary on the pump cover, о o, for the pump rod, a 
tube, п л, extends from the pump cover, oo, to the cover on the top 
of the condenser, 8 s, in which the pump rod, g, works: a suitable 
stuffing box, т m, and gland, 11, for the pump rod are provided ір the 
cover on the top of the condenser. The double action air pump 
possesses several advantages over those of the common construction; 
among these it may be noticed that one double action pump will do 
the work of two with only the friction of one single action pump, the 
dimensions of both being equal; so one of the former to do the saine 
amount of work as one of the latter will only require to be of half the 
area, with the same length of stroke. The effective action of this pump 
being at every half stroke, a much steadier and purer vacuum will be 
maintained in the condenser than by the common pump, whose action 
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is only at the termination of every full stroke of the engine. Its 
liability to become deranged is not greater, and the difficulties in 
remedying these derangements when they have occurred are less than 
in the common pump. Connected with the latter are the foot, dis- 
charging, and bucket valves; for obtaining access to either of the first 
two of these valves, the jointing of a separate door has to be undone, 
and for the third several disconnections have to be made, and the air 
pump cover has to be lifted. In some arrangements of eagines the 
whole of these valves are of very difficult access; to obtain access to 
the valves in the donble action pump the undoing of two doors is oaly 
necessary. Although the valves ut one end became deranged in action, 
yet the pump with the valves at the other end would work as a single 
action pump, and the engines continue in operation until opportunity 
was afforded for repair. The repair could be very speedily effected, 
by always having in readiness а set of valves to replace those that 
became defective. lf the valves of the common pump get deranged, 
the working of the engine is completely snspended. In the arrange- 
ment of engines with this pump, it is shown in fig. 6 as wrought by а 
crank, forged of a piece with the intermediate crank shaft of the 
engines. The perpendicular position of the pump rod is maintained 
by a guide pulley, гі, working in guides, jj, bolted to the engine 
framing, 1 f. 

It has been correctly maintained that an engine air pump with a 
solid piston or plunger, as hitherto constructed, will not prodnce so 
pure a vacuum as a lifting valve bucket of the common construction. 
This will hold true in respect to a single action plunger air pump 
which only expels the water and gases by its downward stroke ; for as 
the gases are always in position above the surface of the water to be 
expelled, the descent of the pluuger willlessen their volnme and 
increase their density to an extent corresponding to what would result 
from being subjected to a pressure eqnal to that required for expelling 
the water. There being always a bead of water in the hot water 
cistern pressing against the discharge valves, these gases can only be 
very partially expelled from the pump chamber. On the ascent of 
the plunger, and re-opening of the valve communicating with the con- 
denser, they (the gases) will partially return to the condenser, (as а 
less head of water in a partial vacnum will offer less resistance to 
their ingress,) aud partially impede the free flow of the water in it to 
the pump chamber. These defects impair the efficieucy of the en- 
gines, from the coasequent imperfect condensation, and impurity of 
vacuom; no such defects obtain in a double action force pomp, as 
applied to an engine. In fig. 6 it will be noticed that tbe passages 
between the air pump and three of the lower sides of the condenser 
will always be filled with water, during the ascending stroke of the 
plunger piston to a level with the lower side of the piston plunger, 
and during tlie descending stroke to a level with the lower part of the 
upper foot valve seat. These passages, however, being specially 
made of very small cubical capacity, will not admit of more water 
remaining in the bottom of the condeuser, on the cessation of the 
engines from work, than what remains in a condenser and bottom of 
air pump chamber of the common construction. The difference 
between the level of the lower side of the piston plunger and the 
lower part of the lower foot valve seat ouly admits of the water enter- 
ing into the pump chamber during the ascent of the plunger, in the 
limited time afforded by a half revolution of the crank. This precludes 
an ingress, to any injurious extent, of gases to be acted on by the 
return of the plunger, in manner as resulting from the use of a single 
action plunger pump; but on the upper foot valve opening, during the 
descent of the plunger, opportunity is afforded for the admission of 
the gases into the upper part of the pump chamber. During the 
ascent of the plunger, these gases being in position above the surface 
of any water that may have entered with them, will be first expelled 
through the upper discharge valve, е), into Ше hot well, p. Тһе ex- 
pulsion of the gases by a double action plunger pump is, therefore, as 
efticiently accomplished as by the common bucket valve pump ; and 
the objections against the use of a single action force pump, when 
urged against it, are unfounded. 

In the drawings and description one of these double action air 
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pumps is represented as sufficient for two engines, but under certain 
circumstances two would be preferable. Тһе space and weight 
required for a pair of engines with two double action air pumps 
would not much exceed the space and weight with one, and still be 
very considerably under what two common bucket valve pumps would 
require. 

REFERENCE TO THE ENGRAVING. 


Figs. I and 2 side view; figs.3 and 4 section; fig. 5 plan; and fig. 6 
section of air pump and condenser. Similar letters refer to similar parts 
on all the figures: A, cylinders; B, pistons; C, piston rods; D, con- 
necting rods; E, crank pins; F, cranks; G, crank and paddle wheel 
shafts; H, crank shaft entablatures; I, framings; K, piston cross-head 
guides: L, cylinder covers; M and N, force and bilge water pump 
wipers; O and P, steam valve, traversing shaft wipers; Q, piston 
valve spindles; R, piston valves; S, expansion valves; T, cross head 
guide pulleys; U, piston valve casings; V, expansion valve casings; 
W, steam pipe glandular joiuts; X, columns forming lower part of 
framing; Y, engine deck beams of vessel; Z, cylinder water scape 
valves. 

Fig. З: а, condenser; b, passages from condenser to foot valves; 
с, valve doors; d' d, upper and lower foot valves; &' e, upper and 
lower discharge valves; /, air pump piston plunger; g, air pump 
plunger rod; 4, air pump connecting rod; 2, air pump cross head 
pulley guides; 4, crank for working air pump; /, air pump piston rod 
gland; m, air pump piston rod stuffing box; т, pipe for rendering 
unnecessary a stuffing box on air pump cover; o, air pump cover; 
р, hot well cistern; q, air pump chamber; 7; jointings of air pump to 
sides of condenser; s, condenser cover; /, bilge water pumps; 2, 
feed pumps; v, valves for closing eduction passages, in the event of 
one engine being wrought singly. 


THE ROYAL MAIL STEAM PACKET COMPANY. 


WE admire the adventure and majesty of this undertaking; we 
respect, both as merchants and men, those who preside over its 
destinies; but we look upon them as the most ineligible managers of 
a steam packet company that the annals of steam enterprise can ex- 
hibit, and are qnite worn out with the untractable incapacity which 
shines through all their proceedings. Never was an enterprise begun 
under happier auspices. With а directory numbering some of the 
most august names among British merchants, with an influential con- 
nexion abroad, a most respectable proprietary at home and a most 
beneficial contract with the Government, success appearcd certain and 
rivalry impossible; and never did mismanagement more effectually 
render “these rich gifts poor,” or more speedily trausform a scene of 
noble promise into a chaos of withered hopes, forlorn greatness, and 
wide-spread desolation. 

We have patiently waited month after month, in the fond hope that 
some such amelioration would be accomplished as would at least give 
the enterprise a chance of success. We have suggested—we have 
remonstrated—we have entreated: and holding in mind the deep 
interest which many of onr friends have in the undertaking—consider- 
ing the baneful effect which the mismanagement of this company 
would indirectly exercise upon other companies, even the best ma- 
naged—and foreseeing the deplorable consequences that would ensue 
1o the national interests in general, and to the interests embarked in 
steam navigation in particular, from the utter failure of this scheme— 
we have left no stone unturned to induce the voluntary adoption of 
such measnres as are best calculated to avert such a catastrophe. But 
itall will not do. The directors, deaf to the outcry of the public, which 
is roused to a man against them—regardless of having rendered them- 
selves the subjects of unprecedented odium and universal derision— 
heedless of the pressure of accumulating difficulties, which every 
instant threaten to overwhelm them—yperserere, nevertheless, in the 
very course that has already created all these disasters, and are still 
distinguished only for the same inordinate self-sufficiency, the same 
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futile dogmatism, and the same wanton temerity, which characterized 
the first hour of their hapless administration. 

It becomes, then, a question of supreme importance, What remedy 
is to be sought for this state of things? and it coucerns the proprietary 
deeply that a prompt and judicious answer should be given to this 
question. Happily the answer is not a difficult one; for as it would 
appear to be indisputable, and is indeed the universal sentiment, that 
mismanagement has occasioned al! the past evils, the obvious way to 
prevent the recurrence of those evils is to change the management. 
This, we presume, the proprietary have it in their power to do; and 
if they have not, it would be a thousand times better to break up the 
Company altogether, than to endure the continuance of the present 
alarming state of things. It is the wisest policy to look the diificulties 
of the question fairly in the face, and certain it is that a bad compro- 
mise now is better than the prosecution of a scheme which, uuder the 
existing conditions, must terminate fatally. It is high time that the 
proprietary should search the business to the very bottom for them- 
selves, and insist upon the execntion of such measures as are essential 
to the general good. It is the only chance they have of saving any 
thing from the embers. 

The very christening of this Company introduces us to—ifnota species 
of artifice, at least to something so very like it that we are at a loss for 
any other name by which to distingnish it. We should be glad to 
know why this company is called “ Tue Royal Mail Company,” as if 
there were no other Royal Mail Companies besides it. The City of 
Dublin Company, the Peninsular and Oriental Company, the Halifax 
Company, and others, are quite as much entitled to the appellation as 
this helpless leviathan; they, too, carry letter bags: and whether the 
design of this arrogated distinctive title was or was not to delude the 
ignorant into the belief that this Company possessed some peculiar 
immunity, or maintained some intimate species of connexion with 
Government not common to its contemporaries, such certainly has 
been the effect, Bunt we pass over this trifling delinquency—though, 
in our eyes, unfair to other companies, and unworthy of a great enter- 
prise, to notice topics of more stirring interest. 

The assumed average speed of the vessels is at least one knot per hour 
loo high.—The vessels have never kept their times, and they never 
cando so. The computations of the average speed are founded upon 
hypothetical and visionary considerations, not upon a knowledge of 
the performance of other vessels. ‘The average speeds of the Great 
Western aud the Tagus, as determined by the actual results of a 
number of voyages, are 5:3 and 8:25 knots respectively; and those 
vessels are among the most efficient afloat, certainly quite as speedy 
as any of the West India Mail Company’s vessels. Yet the average 
speed which these last vessels are pre-determined to perform is, in 
some cases, as high as 10-4 knots per hour, and in no one instance so 
low as that of the ascertained speed of the Tagus or Great Western. 
Besides, the times of the mail arrivals shonld not be the times due to 
the average speeds bnt to the minimum speeds; the mails should 
never be late except from some extraordinary stress of weather, or 
some accident to the machinery. The times allowed for coaling are 
short enough vader tlie most auspicions circumstances, and cannot be 
reckoned average times. The directors, in respect of time, have 
agreed to do more than they can do, or indeed than, with their vessels, 
can be done; and even were the contemplated speed attainable with 
the present vessels, it would be highly inexpedient to attain it, as 
such could only be done at an expense altogether disproportionate to 
the benefit derived. The consumption of fuel and general expence of 
maintenance increase with the speed iu a wonderfully rapid ratio. 
The resistance increases as the square of the velocity, the power 
necessary to overcome that resistance as the cube of the velocity, and 
the expense in a more rapid ratio still, on account of the increased size 
and immersion of the ship. А vessel which, at the speed of 6 knots per 
hour, would only cost 17. per hour for coals, would, at the speed of 
12 knots per hour, cost 107. per hour, so that the expense of propul- 
sion through the same distanee is 5 times greater with the greater 
speed. То look for an increased speed, then, as any palliation of the 
existing difficulties, wonld be preposterous; it would only make the 
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matter so much the worse, even if attainable, by adding fearfully to 
the expense. 

The route is badly arranged.—There are too many exact depen- 
dencies and nice reciprocations involved in it, aud it is also too 
circuitous. The whole arrangements, indeed, upon this head are so 
complicated as to be scarcely intelligible, and too visionary to be 
practicable; and the utmost confusion appears to have arisen іп con- 
sequence, The movements of this vessel are dependent upon the 
movements of that vessel, and the movements of this last upon those 
of a third ; so that the detention or occurrence of accident to one of 
the chain breaks the continuity, and throws all into confusion. In this 
respect a transmissive line of steamers is similarly circumstanced to a 
railway operating by stationary engines—an accident at any one of 
the stations stops the whole line. The several stations appear to have 
been injndiciously chosen; the grand rendezvous at Turk’s Island, 
where the Medina was lost, appears, in particular, to be extremely 
ineligible, We tremble at the anticipations of a winter’s storms 
among the intricacies and dangers incident to the navigation of these 
channels—studded as they are with rocks, banks, and islands. The 
Company, it is true, has had many disasters, but has not yet had a 
winter. 

The vessels are all too largc.—Their maintenance is consequently 
too expeosive for the trade to bear. “Тһе mere expense of engine 
room wages per month is £200 for each vessel, and about as much 
more for sailors, &c.; nevertheless the vessels are inadequately 
manned. The wages and cost of victnalling the crews of the several 
vessels cannot be much if at all less than £100,000 per annum. Taking 
the cost of each vessel at no more than 50,000, and as there are or 
are to be 14 vessels, 60,000 14 = £840,000, and adding £60,000 for 
the purchase of the City of Glasgow and Acteon, as well as the sail- 
iog vessels, the total capital of the Company embarked in vessels, 
without leaving them a penny in hand to carry oo their busiuess with, 
will be just one million sterling. The insurance upon this at 6 per 
cent. will be £60,000 per annum, and making the common allowance 
of 15 per cent. for a sinkiog fund and wear and tear, the amount of 
this item will be £150,000 per annum. The duration of a voyage— 
that is, the time under weigh from England to St. Thomas, Nassau, 
and round by Bermuda back again to England, is in round numbers 
computed by the Company at 1000 hours, and the consumption per 
hour in the greater number of the vessels is abont 25 cwt.: 1000 x 
25—20 = 1400 tons of coals consumed рег voyage X 24 = 33,600 tons 
consumed per annum upon the main line. Adding опе half of this 
for the consumption upon the branch lines and that of the Acteon and 
City of Glasgow, the total consumption per annum will be 50,400 tons, 
and much of this, taking into account the expense of freight, traus- 
shipment, &c., will cost very little less than 2/4 рег ton. Adding to 
ihe expense of coal that of engine-room stores, viz. oil, tallow, waste, 
white and red lead, rope yarn, furnace bars, and the numberless 
et cetera which every one acquainted with steam navigation as ex- 
tended to foreign countries knows to be requisite for the performance 
of a voyage, the amount of these united items—that is, of coal and 
and of these various engine stores—cannot be less than £100,000 per 
annum. The number of passengers, sometimes 5 or 6, rarely exceeds 
20 or 30: taking 20 as the average number, and assuming that they 
all come the greatest distance, the passage money dne to which is 
621. per head, and that the amount of the freight is always equal to 
that of the passage money, the receipts and disbursements will stand 
as under :— 


ANNUAL RECEIPTS. 


20 passengers at 62/., less victualling = 467. £ 
POR S46 = 32302A ES зо ae оо 7S2 
Cargo, bullion, с... se ee e e .. 78,720 
Intermediate passengers, с. 2202 2 10,000 
Май money 2202.02.02... 4.0. 240,000 
£407,440 
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ANNUAL DISBURSEMENTS. 


Wages and vietualling crew 2.. se se wet £100,000 
losurance at 6 percent. .. ....0 2.0... 60,000 
Coalidepots -e 02.2 ЗС Я 10,000 
Wear and tear, and sinking fund о 150,000 
Coal and engine stores о оо оо о ЕО 

£420,000 


Thus it would appear that, at the lowest calculation of expense, 
supposing that the speed is what the company anticipated, and that 
the enterprise is better conducted than it ever will be conducted by 
the present management, the excess of the expenditure over the 
receipts is £13,000 per annum, and this without the charge of a 
penny for management, clerks, offices, &c., or a fraction of dividend 
to the proprietary. So much for the expedieacy of using leviathan 
vessels. 

We hear that the directors, not satisfied with the havoc they have 
already wrought, have it in contemplation to establish extensive work- 
shops—to become, in fact, eogineers, as the Great Western Company 
attempted to become. We question the legality of this measure, the 
funds of the company having been subseribed for a specific object; 
but, however that may be, we are quite assured of its inexpediency. 
In the first place, what can a circle of steam tyros know of the ma- 
nagementof such concerns? Has their past management beeu such 
as to induce the desire, on the part of the proprietary, to embark in a 
further speculation? in the second place, the contemplated measure 
would be an act of injustice to engineers, mauy of whom are extensive 
proprietors, and who have no right to see their own money squandered 
in establishing an injurious though unavailing competition with them- 
selves. We presume it was with an eye towards some such measure, 
that the directors took such pains to have all their engines of a differ- 
ent construction, so that a mould or a spare piece of machinery 
answerable for one should be altogether unsuitable for another. We 
must, in this instance, give the directors credit for greater foresight 
and a more skilful adaptation of means to an end than usually dis- 
tinguish their procedures ; for we must certainly admit that a more 
effectual method of rendering repairs difficult and expensive, of 
rendering an infinite assortment of spare machinery indispensable— 
in short, of rendering it necessary to keep а heavy engineering estab- 
lishment perpetually occupied, could not have been devised by the 
most perverse ingenuity. Nevertheless, though much unnecessary 
expense and inconvenience are thus entailed npon the Company, we 
do not think it therefore necessary to attempt the mitigation of those 
evils by the creation of a still greater опе ; and the directors must 
pardon us for insinuating, that these persons who already possess the 
moulds of the various assortments of machinery—who already have 
workshops, tools, and, what is better than all, who have shii/—may 
possibly be able to execute repairs upon more advantageous terms 
than those who have all of these to purchase. Instead of seeking to 
squander money in plaster and whitewash, the directors should think 
of paying some small dividend to the shareholders. Workshops and 
patterns, though they may cost a great deal, will sell for very little, 
and there is no proposition more self-evident to us, than that these 
very estimable cognoscenti would very soon do for a steam factory, as 
effectually as they һауе done for a steam packet company. But so 
far is it from the intention of the directors to declare a dividend, that 
we hear it rumonred they intend, in violation of their guarantee, to 
make a further call upon the shareholders. This call, we are very 
sure, will be resisted, but that it will be made we are as thoroughly 
assured ; and the best thing the shareholders can do is to at once 
convene a meeting among tliemselves, to take the necessary steps for 
resuming their delegated authority. There are among their number 
men of cool and clear heads, who well know what steam navigation 
is, whose advice might do much to retrieve the present unhappy state 
of affairs, and the shareholders should at once decide upon taking the 
management into their own hands, until the reqnisite steps can be 
taken for appointing another executive. Leta meeting, Шеп, of the 
shareholders be held ; let a resolution be carried, to the effect that 
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in consequence of the turn the affairs of the Company have taken, | 


the public has lost all confidence in it; and that it appears to the pro- 
prietary that the only way of restoring confidence, as well as of 
promoting the general interests of the Company, is to request the 
directors to resign ; and that with the view of preventing any obstruc- 
tion to the effectual introduction of a better system, and of giving the 
public confidence in the reality of its introduction, as well as of 
advancing the interests of the Company, it is desired that the resig- 
nation of the directors should be accompanied by the resignation of 
all the subordinate officials." Ав men of character and station— 
which the directors are—they could not refuse to comply with such a 
requisition; and the Augean stable being fairly swept, let the affairs 
be put into the hands of the most circumspect, experienced, and ener- 
getic persons that ean be pitched upon. There may be among the Com- 
pany’s officials one or two persons whom it might be expedient to 
retain; but no exception should be made on their account. A complete 
clearance is indispensable to success, and should it be thought expe- 
dient, after the new system has been established, to re-elect those 
persons, it can easily be done, and would then be unproductive of 
detriment. It is necessary to contemplate the substitution of smaller 
vessels for some of those at present plying; but this question and all 
others are comprehended in tlie fundamental one of efficient manage- 
ment. 

Tu conclusion, we desire to repeat, that for the directors individually 
we entertain the most unmingled respect; we reverence them as 
English merchants and as English gentlemen, and we do not believe 
there is one among them whose high character and general commer- 
cial capacity are not universally appreciated and acknowledged. But 
in their collective character, as the executive of a great enterprise in 
steam navigation, they are ouly eminent for their egotistical perver- 
sity, and their utter destitution of every qualification indispensable to 
the exercise of so arduous a function; and we cannot but esteem it 
unfortunate for their fame, as well as injurious to their fortunes, that 
they ever assumed a direction of that technical and particular species 
which their other avocations must have rendered inconvenient, and 
for which their past pursuits have never rendered them fit. To ma- 
nage steam enterprises properly requires much skill; that skill is only 
to be obtained by experience, and such experience the directors have 
never had. They may, perhaps, have relied for this upon their offi- 
cials, but such reliance 1s not a proper one; for what is it but having 
directors with directors over them ? Besides, not one of these same 
officials lias ever had any experience in the conduct of commercial 
steam navigation upon the large scale, and they are, for the most part, 
far too theoretical and enthusiastic, to be safe guides or discreet 
advisers. It is true, time and experience might cure these failings, 
and in time, too, the directors might acquire sufficient knowledge and 
discretion to enable them to govern as they ought. But the Company 
would be ruined in the interim, and by the time these gentlemen had 
become proficients, there would cease to be a field for the display of 
their attainments. The particular management ought to be confided 
to two or three managing directors, who should be paid well for their 
services, and who should do nothing else. The board of directors 
should confine itself to the regulation of matters of finance—to the 
determination of measures of general policy—and to seeing that the 
mataging directors did their duty. That there will probably be some 
difficulty in getting persons competent to fill the office of managing 
directors is undeniable, for talent such as that office requires is not 
likely to be unengaged; yet that eligible persons may be obtained 
we are perfectly convinced, and no sacrifice should be thought too 
great to obtain such auxiliaries, the very existence of the company 
being contingent upon its skilful management. 

Let the proprietary then weigh well, proceed resolutely and act 
promptly. To attempt to disguise their present position would be 
idle—to shut their eyes to it, insane, We do not think their affairs 
irretrievable—nay, further, we are of opinion, that under proper ma- 
nagement, this enterprise might become as flourishing and lucrative 
as it is now disastrons and alarming. But this consummation is neither 
accomplishable by the same measnres nor the same men; and the 
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sooner new men and measures аге chosen, the less dangerous will be 
the wound and the less difficult the cure. The proprietary have two 
courses before them ; if they adopt the one they will continue unper- 
plexed and become prosperous—if they persevere in the other they 
will very soon find themselves embarrassed, impoverished, and 
undone. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS XXXVIIL 


“ ] must have liberty 
Withal, as large a charter as the winds, 
To blow on whom I please.” 


I. Іс Michael Angelo was, as some have called him, a giant in archi- 
tecture, he was also a barbarian in it. Many of his buildings are little 
better than stupendous puerilities; and all of them abound, more or 
less, with vices that would hardly be tolerated in any one else. Well 
may Vasari call his St. Peter's “una fabrica ferribilissima," it being 
literally terrible enough in many respects. Memmo has pointed out 
in his “Elementi d'Architettura," many egregious scolecisms in the 
works both of Michael Angelo and Palladio, and he might have ex- 
tended the list of them to a much greater length. In regard to the 
latter, it is, indeed, astonishing that people—or at least some people 
—should continue to repeat the praises bestowed upon him a hundred 
years ago, for hardly can it be averred that lie now stands in the same 
relative position he then did. It is also extraordinary that, while 
Pulladio's name has become a metonym for excellence in art, that of 
Alessi should be comparatively obscure and seldom mentioned at all, 
notwithstanding that in comparison with him, the other is, at the best, 
tame and insipid. It is to Alessi that Genoa is mainly indebted for 
its title of La Superba, and for the stately and picturesque character 
of its palazzo facades. He has been as much undervalued as his Vi- 
centine contemporary has been overrated. Even his name is not to be 
found in every biographical dictionary; nor, horresco referens, does 
Woods mention him at allin his “Letters of an Architect,” although 
he says that Genoa may justly be proud of its palaces, which, by the 
bye, is all that he says about them ! 

Tl. A German periodical on the Fine Arts speaks of a house now 
nearly completed at Paris, for the banker Hope, which is somewhat 
larger than the Louvre, and when finished and furnished will cost 
about thirteen million francs! or upwards of half a million sterling! 
Is this а “Munchausen”? if not, how happens it that no rumour 
relative to such an architectural undertaking has found its way into 
any English journal? Had it been a new bonnet instead of a new 
Louvre, the pattern of it would have been in London in the course of 
four-and-twenty hours. This, however, is not the only instance of our 
extreme tardiness in obtaining information relative to what is going 
on in architecture upon the continent; and about which just as much 
is known as about the current literature of the continent. For 
the last twenty years our Anglo-German critics have been pester- 
ing us with Schiller and Goethe, Goethe and Schiller, and have gone 
on Schillering and Goetheing, and Gietheing and Schillering, as if all 
the rest of the literature were a mere blank. It is pretty much after 
the same fashion that those who speak of buildings at all, repeat the 
same cuckoo strain, to the tune of Parthenon and Pantheon, Pantheon 
and Parthenon, Vitruvius and Palladio, Palladio and Vitruvius, till 
we sicken of the very mention of them. Who із Cagnola ? asks опе; 
and, who is Canonica? who is Gürtuer? who is Langhans? who is 
Rossi? who is Thon? who is Ottmer? are all questions in turn. 
Truly, there is as yet no railroad for architectural intelligence; it 
travels as slowly and as crawlingly as an old Yorkshire stage wagon. 
Perhaps at the end of the century, something will be known here of 
what has been going on in architecture upon the continent, during the 
two last decenniums. 

lll. “It notunfrequently happens that those who derive their know- 
ledge from books are far better acquainted with things or objects than 
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those who have actually beheld them; because he who reads with 
attention will carefully ponder upon, and reconsider the matter under 
notice, whereas he who merely looks at things can afterwards give no 
clear account of them; so far, therefore, reading is more instructive 
than seeing.” Suchis the remark of Cervantes in his Persiles and 
Sigismunda, a work that may be said to be very celebrated, although 
very little is known; and it is one corroborated by my own experience 
to a far greater degree than I could wish, for 1 have again and again 
found it impossible to obtain any sort of information relative to build- 
ings, from those who have actually seen them. When questioned as 
to particulars, they tell you they did not notice this, they did not 
think of looking for that; this they quite overlooked, that they quite 
forgot to observe ; so that what with their overlooking and their for- 
getting, you find there is no getting any thing out of them. According 
to their own confession they can describe nothing, nor cao they re- 
member any thing; nevertheless, instead of taking any shame to 
themselves for their ignorance, such people will give themselves airs 
of superiority merely because they happen to have seen what you 
have not, and have had opportunities by which they have not in the 
slightest degree profited. І once amused myself at the expense of 
a traveller of that description, who was giving me a long account of a 
building he had visited. Having suffered him to go on without inter- 
ruption, and letting him have it all his own way, I placed before him 
a volume of engravings of the building in question, remarking they 
must be exceedingly incorrect and untrustworthy, since they did not 
at all tally with his description; in fact they did not agree with it— 
or rather his description did not agree with them, in any one particular. 
The consequence was, my gentleman looked very disagreeably as- 
tonished at finding himself so completely contradicted by evidence 
which he could not dispute. 

IV. Though I never heard of him before, I am in no danger of now 
forgetting the name of the nonentity recorded by Nagler as *Phi- 
lippus, an architect known to us by an inscription in Gruter’s work, 
which says ‘Philippus architectus maximus hic situs est.' " Truly there 
is not much here either to forget or to remember—nothing, certainly, 
worth knowing ; although it is an exceedingly great cnriosity in its way, 
as an article in a biographical dictionary of artists. It is rather too much 
à Іа John Britton, who has foisted into his dictionary the names of 
several such illustrious nobodies as carpenters, stone-masons, and 
other mechanical geniuses. Surely there is little occasion for peopling 
dictionaries of artistical biography with such mere ghosts and shadows 
and sounds, as are Philippus and not a few others who flit before us 
in Nagler’s work, which is already so voluminous in itself, that, like 
Falstaff, it requires no further stuffing out. In fact Nagler seems to 
have pounced upon every name he could anywhere meet with, and has 
accordingly caught and preserved some excessively small fry, people 
whose names never appeared in print before, except inau exhibition 
catalogue, or a newspaper paragraph. This is being over-minute and 
scrupulous, more especially when we find that, notwithstanding such 
minikin exactness, he bas omitted some names of the first magnitude, 
Will it be believed ?—no, it is perfectly incredible—that, while lie has 
given a place in his dictionary to many living architects, and other 
artists who are either comparatively or positively quite obscure, he 
has actually omitted that of CHarLes Barry! This almost beats the 
anecdote told by Krilov in one of his fables, of the man who, telling a 
friend all the wonders he had just been examining in a museum of 
natural history—the shells, moths, and insects there exhibited, was 
asked by him what he thought of the elephant. “Тһе elephant!— 
why bless my soul! I did not see the elephant at all!’ After all, a 
parallel instance to that іп Nagler may be found in МОЇЙ” account of 
our English novelists, who, while he notices such bolstered-up medi- 
ocrities as Lady Blessington and other namby-pamby scribblers, does 
not bestow even a single word on Theodore Hook! Utterly incredible, 
усі positive fact. 

V. There is an immense deal of cant in the world besides religious 
cant, and certainly no little of it infects both literature and art. 1 have 
just at my elbow a book where Shakspeare is eulogized in expressions 
that may be termed blasphemous, the writer observing, as if reproach- 
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ingly against the poet's contemporaries, that, notwithstanding his 
unrivalled excellence, he did not obtain from them “ a tithe of the 
loving and reverent admiration we pay to the Creator of a world ”. 
This is rather too powerful for ordinary nerves, for when a man 
writes in such a strain of any other human being, instead of honouring 
the object of his adoration, he only disgraces himself, and compels us 
out of mere charity to suppose that he must be quite insane. Much 
as honest and sincere enthusiasm is to be commended in the literary 
man and the artist, it has its limits, and if it oversteps them, it 
becomes either raving madness or drivelling silliness. To hear some 
people talk, one would really imagine that the Cartoons of Raphael 
and the Elgin Marbles were the palladium of England—possessions far 
exceeding in value all its colonies, and its “either Ind." They speak 
of them as of things holy—as if their loss would he a loss to the 
entire world, and as if civilization itself would be extinguished when- 
ever they cease to exist. In like manner the enthusiastic admirers of 
Grecian architecture are apt to speak of it as if the world would never 
have known whatarchitecture was, or have had anything worthy of being 
so called, but for the pagan temples of Greece. Grecian architecture 
is, I own, truly admirable, as far as it goes, but then it goes a very 
little way indeed. Its resources are so excecdingly few—its alphabet 
so exceedingly scanty—the combinations it admits of are so very, 
very limited, that we may well be allowed to abate the demands 
made upon our admiration in its behalf, as being rather too extrava- 
gant. Well has it been observed by Goethe, that Grecian architecture 
may be compared to a clever and intelligent child, very superior, if 
considered only as a child—as such, perhaps a prodigy—nevertheless 
not at all equal in capacity to a grown-up person of ordinary mental 
ability. What Grecian architecture would have ultimately become, 
had it continued to thrive for ages without check or hindrance of any 
kind, can now only be conjectured; yet the probability is that it would 
hardly have advanced at all beyond the point it actually attained. 
Notwithstanding the poetical nimbus with which classical antiquity 
has been adorned, the whole constitution of ancient society and civi- 
lization was essentially barbarous, because essentially immoral: and 
could it be otherwise, seeing that their very religion tended to 
confound all sense of right and wrong, and their deities were little 
better than so many personifications of vice and baseness—profligate, 
cowardly, lying knaves and rogues, cuckold-makers, and pimps. A 
knowledge of the Greek dramatists may serve to recommend a man to 
an Englisli bishopric, because such has been the case before now ; but 
the reverence paid to classical literature as an element of education 
has, it may be feared, chiefly tended to keep up a moral taint, so that 
in consequence of such inftuence in its higher spheres, “ society itself 
continues selfish, sensual, and belligerent.’ My pen is just such 
another unmanageable beast as John Gilpin’s steed, for it has run 
away with me, till I have almost lost myself, and the reader lost his 
patience altogether. 


ON THE SEPULCHRAL MONUMENTS OF SARDIS AND 
MYCEN Ж. 


By Wiliam RATHBONE GREG, Esq. 


( From the Memoirs of the Literary and Philosophical Society of 
Manchester. ) 


* 5 It is not uninteresting to observe how generally the 
monuments, erected in honour of the dead, have outlived those reared 
for the use or the luxuries of the liviog. Thus, in the East, we con- 
stantly meet with extensive cemeteries, standing alone in a deserted 
region, where the cities which peopled them have been entirely swept 
away, and where po human habitation can be found for many leagues. 
On the plain of Troy, the Tumuli are the only remaining monuments 
of a time celebrated beyond all others in the history of mankind ;— 
the pyramids of Egypt have long survived the cities of the monarch 
who erected them ;—at Mycenz, the tombs of the Atridæ шау be seen 
in their original integrity, though their palaces have left no vestige 
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behind them, and their massive citadel is fast crumbling into ruins ;— 
and of the renowned and magnificent Sardis, the only uninjured relic 
which has reached our times, is the sepulchre of the sovereign who 
first raised it into splendour. 

To whatever part of the world we turn our attention, we find bar- 
rows or tumuli in great abundance, and differing from each other but 
little, either in construction or in form. They are generally conical 
hillocks, of larger or smaller dimensions, constructed sometimes of 
earth, sometimes of stone, in some cases solid, in others containing a 
vaulted chamber. In our own country they are fonnd in Cornwall, and 
more especially in Scotland and the Orkneys, where they are known 
under the name of cairns ; Dr. Clarke relates having met with them 
abundantly in the Steppes, or vast plains in the south of Russia ;—and 
I found considerable numbers in Roumelia, both north and south of 
the Balkan, and also in Servia and Bulgaria, Jefferson (in his “ Notes 
on the State of Virginia,") describes many of them in different parts 
of the New World; in Africa they are said to be not unfrequent: and 
in Greece and Asia Minor they are seen in nonsual quantities, and of 
extraordinary dimensions. Having had the good fortune to visit 
several of the more celebrated of these barrows, it may not perhaps 
be wholly uninteresting to the Society to hear а short description of 
the two which most deserve our attention, viz. those at Sardis and 
Mycene. 

To commence with the latter. The plain of Argos, in the N.E. of 
the Morea, is an extensive semicircle of flat, and for the most part, 
marshy land, situated at the head of the Gulph of Nauplia, and appa- 
rently reclaimed from the sea at no very remote period, as indeed 
mythvlogical history plainly indicates. It is inclosed by a vast amphi- 
theatre of hills, among which is situated Mycene, the city of Atreus 
and Agamemnon, said to have been founded by Perseus, about 1300 
B.C. Its remains are very accurately described by Pausanias, who 
flourished A.D. 180; though Strabo declares that in his time (B.C. I0) 
no vestige of it existed, and that its site was entirely unknown. It is 
not, however, easily to be found, even by those acquainted with its 
general position; for though myself and my companions were fur- 
nished with the best maps, and travelled Pausanias ій hand, it was 
not till the second day's search that we were at length rewarded by 
stumbling upon the Citadel, among the low hills near the village of 
Charvati. 

The Acropolis of Мусепе is a rocky hill entirely surrounded by 
walls, which in many parts are still tolerably perfect, and, except at 
intervals, are of the oldest style of Cyclopian architecture. Of the 
Pelasgians or Cyclopes, to whom all the most solid and stupendous 
structures of ancient Greece and Italy are, by common fame, attributed, 
we know almost nothing; nor has the profound and patient genius of 
Niebuhr succeeded in throwing any material light on the origin, 
history, or achievements of this singular and powerful people. Their 
national existence would seem to have been almost terminated he fore 
the commencement of the historic era; and many of the most ancient 
and remarkable cities in Greece Proper and Magna Grecia appear to 
have been founded by them, either while existing as an independent 
people, or after their subjugation hy otber Greek tribes. 

It is not my intention to enter here into a description of the massive 
monuments which bear the Pelasgic or Cyclopian name; but it may 
be impertant to remark, that they consist of three distinct styles, 
which I should conceive to be referable to widely different periods of 
time. The first, which appears to һе the most ancient, .consists of 
walls formed of immense blocks of stone, roughly, if at all, hewn, 
generally of a square or oblong shape, put together with little care, 
and having the interstices filled np with stones of smaller dimensions. 
To this class may be referred the outer walls of Tiryns, the Pelasgic 
wall round the citadel of Athens, and a large part of the acropolis of 
Mycene. The second style includes those buildings which are con- 
structed of enormous blocks of every imaginable shape, but most 
commonly pentagons and irregular rhomboids, and fitted together with 
the most scrupulous and beautiful exactitude. The galleries of Tiryns, 
some fragments which surround the hill of «47208, and others near 
Arpino, in the Southern Apennines, are the only specimens of this 
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class Ihave seen. The third and most modern division of Cyclopian 
architecture, is of a far more finished and somewhat less massive 
character; and the tomb of Agamemnon at Mycenz, which forms the 
subject of this paper, is, as far as I am aware, the only instance of it 
extant. 

The mystery which hangs over the origin of these massive struc- 
tures, their singular appearance, and remote antiquity, all conspire to 
render them most fascinating objects of research. But at Mycenze 
our interest was more peculiarly awakened by the celebrated Gate of 
Lions, the entrance to the Acropolis, and the one throngh which 
Agamemnon led his army to the siege of Troy. It is formed of two 
upright slabs of stone, 17 ft. high, and supporting an entablature of 
similar proportions, viz., 15 ft. long, G4 ft. thick, and 4 ft. deep, hewn 
out of a single block. Resting upon this entablature is a triangular 
slab, 10 ft. high, containing in relief the figures of two lions, standing 
on their hind legs on each side of a pillar, the summit of which has 
been broken off. On the whole, it is а most magnificent gateway 
and on gazing on it, we are ata loss to conceive how, in those remote 
times, men could have acquired sufficient command of mechanical 
agents, to raise and place such enormous masses. 

Abont 50 yards from the Gate, and outside the walls of the 
Acropolis, stands the immense mound, which forms the more innnediate 
subject of these remarks. It is a large, round, conical hill, partly 
natural, partly artificial, and considerably lower on one side than on the 
other. On the side nearest to the Citadel an excavation has been 
made, which succeeded in laying bare the entrance or doorway, a 
structure of even more gigantic dimensions than the Gate of Lions. 
On entering this we come into a large vaulted chamber, inclining to 
the conical form, 50 ft. across at the base, and about 45 ft. high. 
Adjoining this is an interior chamber of square forin, and smaller 
dimensions. 

The chief peculiarity in this beautiful monument struck me as being 
the extreme neatness and regularity of the masonry. lt contains 40 
courses of hewn stone, all admirably fitted together, but without 
cement; and it is, I should think, quite as perfect a specimen of work- 
manship as could be produced at the present day. 

Great doubt exists among the learned, as to what this monument 
really was—some calling it the Tomb of Agamemnon, and others the 
Treasury of Atreus. Dodwell and Dr. Clarke hold the former 
opinion, while Col Leake and the generality of travellers are 
strenuous advocates of the latter. The only authorities on which we 
have to rely, are the description of Pausanias, and the plays of 
Sophocles and Euripides. From the former, it appears more than 
probable that the Treasury of Atreus was within the Citadel; and. 
indeed we can scarcely conceive that any monarch who possessed a 
fortress as strong as that of Мусеше, would deposit his treasures 
anywhere but within its walls. Now the monument in question is 
outside the fortifications, and therefore can scarcely be the Treasury of 
Atreus. Again; Pausanias places the Treasury near the spring Per- 
sea, which in no way corresponds to the position of this tumulus; 
for the only two rivulets to be found at Mycene rise 100 or 200 yards 
distant. Now we gather from different passages in the Electra of 
Euripides, as well as from that of Sophocles, that the tomb of Aga- 
memnon was withont the walls, (although Pausanias seems to indicate 
the contrary,) for Sophocles describes Orestes as visiting his father’s 
sepulchre before he reached the gate of the Citadel; and in Euripides, 
when Orestes relates to Pylades his nocturnal visit to the tomb, it is 
expressly stated that he repaired thither without entering the walls. 
Now the tumulus in question being without the walls, and being also 
by far the largest to be found at Мусепе, may fairly be conceived to 
belong to so celebrated a monarch; and to make assurance doubly sure, 
we learn from Sophocles that the sepulchre (Tages) of Agamemnon 
was а mound ог barrrow (Колор). 

I have unfortunately neither the classic lore, nor the habits of 
antiquarian research, which could alone entitle me to form an inde- 
pendent opinion on this controverted point. Certainly from considers 
ations above mentioned, I incline to Dr. Clarke's view of the subject. 


But the decision of the question is now of little moment ; for whether 
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it be the sepulchre of the “King of Меп” (араё аудроу), or the 
Treasury of his father, thc bones of the one and the treasures of the 
other have alike disappeared, and the Grecian shepherds, with their 
flocks and herds, are'now the only inhabitants of this magnificent 
abode of grandeur aud of gloom. 

Passing over two barrows of unrivalled interest—that of the Athe- 
nians on the Plain of Marathon, and that of Achilles on the Plain of 
Troy, both of which have attracted so much attention from all 
travellers that it would be impossible fur me to add anything to their 
descriptions—let us proceed to cast a short glance on the tomb of 
Alvattes, which is situated in the Plain of Troy. 

Sardis is about two days’ journey to the N.E. of Ephesus, from 
wlich place I set out to visit it, Оп the second day we passed 
Mount Tmolus, an extensive range which runs through Asia Minor, 
parallel to the two seas. These hills are extremely wide at their 
summit, and are covered with a rich soft grass, and ornamented by 
trees not inferior to the finest to be met with ia our English parks. As 
we descended on tlie northernside, the Pactolus with its golden sands, 
now an insignificant strcamlet, murmured gently by our path, spark- 
ling with the dazzling beams of an Asiatic sun, from which even the 
rich foliage which hung over was unable entirely to protect it. A 
sudden turn at length brought us full upon the narrow glen which 
contaius the Temple of Sardis, the only existing remnant, except the 
Acropolis, of the ancient city of Croesus. The Temple is a most 
beautiful specimen of the Ionic order; and though two only of the 
columns are now erect, yet the others are lying arouad so little injured, 
that they might without much difficulty be replaced in their original 
position. It was curious to see our Turkish attendant sauntering 
amid the ruined fragments, and endeavouring, with all the honest 
politeness of his nation, to sympathize with us in our admiratiou of 
their beauties; though evidently extremely at a loss to conceive what 
should have induced us to come so far, merely to gaze upon the fallen 
columns and scattered friezes of an ancient temple. 

But the description of Sardis, however beautiful or striking it may 
have been, is not our present object. About a mile beyond the 
Temple the glen opens into a wide plain, in which the cavalry of 
Lydia were defeated by the elephants of Cyrus. It is a truly oriental 
scene—the plain is of vast extent, and is surrounded by hills on all 
sides: at one extremity stand the Lake of Gyges and the renowned 
Tumulus of Alyattes. The sun was setting as we caught the first 
glimpse of this lovely landscape; its lurid rays shone over the still 
surface of the lake, the habitation of innumerable swans ; the black 
canvas tents of the Turcomans (a wandering Asiatic horde) were 
scattered in profusion over the plain; camels and goats were feeding 
tranquilly around them ; and the wild figures and uncouth dresses of 
the shepherds might be seen hurrying to and fro, to call the cattle to 
their nightly quarters. 

The Gygian Lake is a wide piece of water, by the banks of which 
on the side nearest to the town, are great numbers of barrows or 
mounds of earth, and among them the Sepulchre of Alyattes stands 
pre-eminent. Herodotus, I. xciii, who probably lived about 450 B.C., 
. speaks of it as being, next to the works of the Egyptians and Bahy- 
lonians, the most stupendous monument existing. It was constructed, 
he says, upon а foundation of stone, and afterwards completed with 
earth. It was erected by three classes of the inhabitants of Sardis, 
viz., the merchants, the artizans, and the public women. At the sum- 
mit of it were fixed five termini, or small pillars with inscriptions, 
declaring the proportion of wurk executed by each class of the 
artificers. Of these there is now no vestige. In the time of Hero- 
dotus this monument was somewhat more than three quarters of a 
mile in circumference at the base, but at present it is considerably less. 
Unfortunately he does not mention its height, nor had I, when there, 
the means of measnring it, but it could not fall far short of 200 ft, 
Several attempts have been made to effect an entrance into the monu- 
ment, under the idea that treasures would he found there ; but hitherto 
little more has been done than to scratch the surface ; and the interior 
construction of one of the most ancient sepulchres in the world, (B.C 
560,) is still a secret. 
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Though there is less of mystery, there is scarcely less of interest, 
connected with this enormous barrow, than withthe one at Мусепе, 
We know beyond all doubt, that it is the monument of Alyattes, the 
father of Croesus, and the king of Lydia. We know that it was 
erected by order of the wealthiest monarch of Asia, that it was de- 
scribed by Herodotus, and that it must have been visited by Solon ; 
and there is surely enough of magic in these associations to awaken 
our warmest sympathies for this mighty relic of a people whose 
fertile empire is now a desert, and whose once formidable name is 
almost lost in the remoteness of past time. 

Consult Pausanias’ Homer; Sophocles’ Electra ; Euripides’ Electra ; 
Gell's Topography of the Morea; Leake’s ditto; Leake's Journal in 
Asia Minor; Dodwell’s Tour in Greece; Herodotus’ Clio; Dr. Clarke’s 
Travels; Dr. Chandler's Travels, p. 363; Cockerell. 


DESCRIPTION OF THE CYMAGRAPH FOR COPYING 
MOULDINGS. 


Ву К. WiLLIS, M.A., F.RS., Jacksonian Professor in the University of 
Cambridge, &c. 


(With ап Engraving, Plate ІХ.) 


Tue purpose for which this instrument is constructed is to obtain 
exact drawings of the profiles of existing mouldings. The importance 
of doing this is well known; but the methods hitherto employed have 
appeared to me susceptible of improvement. The oldest and most 
usnal is to measure a sufficient number of ordinates and their distances, 
and thus to lay down the mouldings by points. When the exact form is 
required, lead tape has been employed, or clay ; but the best method 
of all is to lay the bed of the stone upon which the mouldings are 
carved upon the paper, and trace the outline, or else to make a saw 
cut transverse to the mouldings (or through a joint) and introduce 
paper into this cut, upon which the section of the moulding may be 
traced. But these latter plans, excellent as they are, can only be 
employed in dealing with ruins, neglected buildings, or buildings under 
repair. А few years ago I contrived an instrument which consisted 
of little more than the stylus of the present one, and which I then pre- 
sented to the Institute of British Architects under the name of a 
Cymagraph. But І found it too troublesome to use with the necessary 
precision, and yet so useful that 1 have been induced to fit up a more 
complete and commodious machiae, which is represented in the 
annexed figures, and to which I shall venture to apply the same name, 
Cymagraph. This was exhibited at a meeting of the Institute of 
British Architects, on May I6 last, and the instrument itself deposited 
in the hands of the secretary for the inspection of any person who 
might wish to copy it. The following description wiil, I hope, prove 
sufficient for the same purpose. 

The instrument, when folded up, is 53 in. by II} in. and 15 ia. thick, 
and will travel in a carpet bag without injury. 

Fig. I is a plan of the instrument in its working state, applied 
against a Gothic rib for the purpose of copying the mouldings. 

Fig. 2 isa side view of the instrumeot corresponding to Fig. І. 

Fig. 3 a plan of the lower side, in which the cymagraph is repre- 
sented as detached from the board, and folded into its place for con- 
venience of carriage. 

The principal piece of the machine is the stylus A BC, of which 
the portion A B is straight and BC curved. АВ is mounted in а 
frame or carriage, having a pointed screw at A, and a collar at B, so 
that the stylus is capable of revolving, and the curved portion B C, 
which is nearly in the form of a semicircle, is terminated by a point 
at C, which must be exactly situated in the axis of rotation of the 
stylus, so that during the rotation of the latter the position of this 
point may remain invariable with respect to it and to its carriage. 

A button D, either of hard wood or of brass, witli a milled edge, is 
fixed to the stylus, and serves both to guide it in its motion along the 
surface of the mouldings and to turn it round its axis as required. 
The carriage in which the stylus is mounted lias also a pencil holder 
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If now the carriage with its stylus be moved parallel to itself over 
the surface of a drawing board, it is clear that any given point of 
the carriage will describe precisely the same path as the point of the 
stylus does, and since the pencil is attached to the carriage, this will 
also be true for it; so that if the tracing point C of the stylus be 
made to pass transversely across a series of mouldings, and the 
point be at the same time kept always in contact with their surface, 
the pencil will simultaneously describe upon the paper the exact form 
of the section of these mouldings of the same size as the original. 

But the surfaces of mouldings are inflected in various directions to the 
right and to the left, and the tracing point of the stylus must therefore 
be capable of following such changes of direction. This itis enabled to 
do by its curved form combined with its power of rotation about its 
axis; for by turning it, it can be applied at various degrees of incli- 
nation, either to the right or left side of a monlded surface, as the 
form of the latter may require. And as the rotation has been shown 
not to affect the actual position of the tracing point C with respect to 
the carriage, so neitlier can it affect the truth of the section drawn by 
the pencil. : 

For example, at C the tracing point is applied to the right of the 
stone surface, but at X on the opposite side of the rib it is applied to 
the left of that surface, and is also turned into a different angular 
position to enable it to enter the hollow. But in passing from X to Y 
it must be gradually turned into the position shown by the dotted 
lines, to enable it to clear the projection at Z. In fact, during its 
progress across a rib of this kind, the point must be carefully watched, 
and the stylus turned into the best angular position that the momen- 
tary form of the moulding requires. 

І have said that the carriage of the stylus is always to move parallel 
to itself, and will now describe the means by which this is compelled. 

The base of the machine is a drawing board of mahogany F G ($ in. 
thick), 103 in. hy 114 in., and made to fold in the middle like a book, 
for the convenience of carriage. When in use it is kept open by а 
button R on the lower surface. The carriage is guided by a parallel 
motion somewhat resembling a double parallel ruler, but the propor- 
tion of whose jointed arms aie altered to suit the different circum- 
stances of its employment. 

A plate H is secured to the board hy a button-headed screw, K, 
having a milled headed nut below at L. As K merely enters a 
uotch in the plate Н, a single tarn to right or left of this nut L is sufi- 
cient to detach or fix the plate, together with the instrument, while 
the slip of metal M, screwed to the board, serves to keep the plate in 
its proper position. 

Two arms N N of equal length are jointed to the extremities of H, 
and also to an arm P of the same length as H; consequently P will be 
parallel to H in all positions. Two other arms QQ, also of equal 
length, are jointed at one end to the arm P, and at the other to the 
carriage of the stylus, so that the latter will be parallel to P in all 
positions, and consequently to Н. This arrangement enables the car- 
riage to move freely and steadily from one side of the board to the 
other, and over every part occupied by the paper, and at the same 
time keeps it always parallel to the plate H. The paper TS, upon 
which the monldings are to be copied, is secnred to the board by a 
pair of spring catches V, W, of which the last is placed near the cor- 
ner 5 of the paper, to prevent the latter from being caught and tumed 
up by the arm N of the instrument during its motion. 

It is absolutely necessary that the board of the instrument should 
be held steadily, in the same position, against the mouldings during 
the process of tracing. The two retaining pieces ас, bd,are provided 
for this purpose ; these are attached to the lower side of the board by 
thumb-screws, e, f. In Fig. З they are shown in the position requisite 
for closing the instrument, hut in Fig. 1 they are in the position for 
use. When the thumb screws are relaxed, either of the retaining 

pieces may be drawn out,and turned to the right or left so as to touch 
some convenient projection of the moulded surface, and thus when 
clamped fast, to retain the instrument in the same position so long as 
it is pressed into contact with the mouldings. 

This adjustment of the retaining pieces must always be made pre- 
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viously to taking the profile of any mouldings; the board must then 
be grasped in the left hand at O, and held firmly against the mould- 
ings. The button at D is managed by the right band, which will be 
found sufficient as well to guide and turn the paint of the stylus as to 
keep the pencil in contact with the paper, and to raise it off the paper 
when necessary, which the elasticity of the parallel motion will allow 
of easily. 

Fig. 4 is a section of the edge of the board at W, to show the form 
of the paper springs. These, which are also seen at hk, Ak, Fig. 3, 
are screwed to the lower side of the board in sunk recesses, and are 
released from the paper by pressing them at К. When the plate Н, 
with the parallel motion and carriage, are detached from the board, 
they may be deposited in a recess sunk for the purpose on the lower 
surface, as shown at / m; the button R is then to be turned into the 
position shown by the dotted lines, and the board may be folded to- 
gether, and secured by a hook in front. The recess at 2 receives the 
stylus, and those at s, $, $, receive the milled nuts e, f, L, respectively. 

When a series of mouldings are to be copied which exceed the 
limits of the paper, they must be taken piecemeal, as shown at Fig. 5. 
This figure shows how the entire rib of Fig. 1 may be represented, 
which rib is too large to be entirely comprehended within the boun- 
daries of the paper. In this and similar cases it is better to apply 
tlie instrument against the right and left faces of the rib in succession. 
Jn the first operation the mouldings from o to p (Fig. 1) will be taken, 
and in the next operation those from q to v (the same letters are em- 
ployed in Figs 1 and 5). 

Care being taken always to draw an overlapping portipn of the 
mouldings in the successive drawings as in this case from q to p, there 
wil! be no difficulty in joining the separate pieces into one continnous 
line by tracing them on a larger sheet. 

A small black-lead pencil and common paper may be used for the 
purposes of this machine, but as the point is very liable to break and 
become troublesome, I find it much more convenient to employ the 
metallic paper, which is prepared by Messrs. Harwood, 26, Fenchurch 
Street, and requires only a brass or other metallic point instead of 
black lead. Besides this advantage, the trace is indelible. The paper 
for the instrnment should be cut to the proper size, and carried in a 
portfolio. Ву a somewhat different arrangement of the instrument, 
the paper might be made to remain always in its place on the drawing 
board in the form known by the name of a block, from which the 
sheets are to be detached as fast as the drawings are made. This 
would inerease the size of the machine, however, by making it exactly 
as large as the paper, and the folding hinge would be placed in a 
direction transverse to that which it occupies iu the present design. 

This instrument requires no great accuracy of workmanship. The 
two essential points upon which the precision of its action depends are, 
Ist, that every pair of arms N N, Q Q, of which the parallel motion 
consists shall have exactly the same distance between their joint holes. 
This is easily secured by drilling them all separately, from a pattern arm 
made previously. Similarly the holes in the plates H, P, and the 
carriage, must be at the same distance respectively. 2nd, that the 
point of the stylus shall be in the axis of rotation. This is also easily 
effected, and is as easily verified at any moment by twirling the stylus 
in its carriage opposite to a fixed point. 

The parallel motion may be made of thin slips of sheet iron rivetted 
together, but better of sheet steel. The hinges of the board must be 
so placed that when it is closed or folded, there may be room between 
its inside surfaces for the retaining plates ef and the button Б, which 
must be made all of sbeet iron or brass of the same thickness. 

The length which I have given to the arms of the parallel motion, 
is just sufficient to allow the pencil to travel over the board. The 
limit of the motion to the right will be found to be that the arms Q Q 
will come into contact, and thus prevent farther motion in that direc- 
tion; and similarly the limit to the left will be the contact of the arms 
NN. If the size of the instrument is increased, the same proportions 
must be preserved between the arms and board. 

К. WILLIS. 


Cambridge, June 10, 1842. 
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ON THE THERMÆ OF ANCIENT ROME. 
(With ап Engraving, Plate X.) 


Extracted from a Paper read by the Rev. RicHarD Borcess, B.D. 
Honorary Member, at the Royal Institute of British Architects on 
Monday, 30th May, 1842. 


ж ж ж [gas I have before observed, we learn from the study of 
temples much of the religious rites of antiquity, if from the Basilicas 
something of the mode of administering justice, if from theatres and 
amphitheatres the public sports and pastimes, if from circuses and 
stadia open air exercises and recreations, all which I have attempted 
on former occasions to make ont, with a little topography by way of 
light reading !—from the Therme or public baths of Rome we may 
learn something of that “luxuria өсеуіог armis” which finally over- 
came the courage of the Quirites and the modesty of the Roman 
nations. Я 

It will not answer any purpose except that of tiring my audience, 
to investigate the state of swimming and bathing in ancient Greece; 
and unless Scipio could be shown to have been particularly hostile to 
ablutions, I do not see why classical writers should make it such a 
wonder that he had a bath. Seneca saw the remains of Scipio’s bath 
at his villa at Liternum, which he calls a “ balneolum angustum tene- 
bricosum," which may be translated ‘the black hole of Calcutta, filled 
with hot water? “But who," the moral philosopher asks, (after 
having described the darkness of Seneca's blattarium,) “would endure 
to bathe in snch a place now? In short,” he adds, “we have got to 
that pitch of refinement that we cannot even put onr foot upon any- 
thing but gems." Leaving, however, the Greeks to bathe in the 
sources of the Xanthus, and the Romans of the republic to lave their 
hardy limbs in the waters of old Tiber, we will proceed at once to the 
period when the luxury of the warm bath began to be publicly enjoyed 
at Rome. I shall first give you a catalogue raisonnée of the therme 
from the Augustan age to the reign of Constantine, and then proceed, 
with the help of onr architectural illustrations, to describe the difler- 
ent parts and uses of the edifice, noticing as I go along the variety of 
ocenpations for which the thermæ were destined. 

Agrippa was the first to teach the Roman people the indulgence of 
the warm bath. The therme which he erected іо the Campus Martius 
were beqneathed to the public, and they were embellished, according 
to Pliny, with varions works of art. Amongst the statues was the 
bronze youth in the act of undressing, called the Apoxyomenus, à 
work of Lysippus, of surpassing beauty. Some remains of the therme 
of Agrippa still exist immediately behind the Pantheon, and extend- 
ing, with interruptions, to the large fragment of a vault called, from 
its resemblance to a crown, the Arco della Ciambella. Those baths 
had ouly the corpus internum ; and except the sadatorium laconicum 
mentioned by Dion Cassius, we are unable to trace by the vestiges that 
remain, апу of the usual compartments of a therm establishment. 
It will осспг to many who now hear me, that the Pantheon, when 
stripped of the inimitable portico, and opened at the large tribune 
facing the entrance, would be reduced to nothing more than a principal 
hall belonging to the baths, very much resembling, both in form and 
position, the round room to which I shall have to refer in the therme 
of Caracalla (see ground plan of Pantheon). 1 believe it must be 
allowed (hawever shocking to our classical tastes and feeliugs,) that 
the portico of the Pantheon was an afterthought, and that the mag- 
nificent cupola was originally intended for the large hall of Agrippa’s 
therme. Of the baths of Nero and Vespasian we know uothing, 
except that the former, Balnea Neroniana, are mentioned by a poet of 
the fifth century as being adjacent to the thermz of Agrippa. 

The next great baths erected at Rome were by Titus: they were 
built over the ruins of Nero’s overgrown palace, and their vast remains 
still cover a good portion of the Esquiline Hill. The well-known 
plans and illustrations of De Romanis will render any farther descrip- 
tion liere superfluous (see plan). I may, however, observe that, taking 
a measurement of the therme of Titus, and guided by the indubitable 
vestiges remaining in the several vineyards and lanes around, the whole 
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space occupied by the buildings must have been three-quarters of a 
mile in circumference. I am not aware that any description or any 
account whatever has reached us of those immense therme: the ruins 
themselves are the mute bistoriaus of what they ouce were, and it is 
from the subterraneous vaults containing the celebrated arabesque 
paintings that we learn that the house of Macænas, embodied in the 
palace of Nero, formed the foundations of the area on which the 
therm Titiane were erected. Those baths were built at about the 
same period as the Flavian amphitheatre: the reservoir, called the 
sette sale, for supplyiug the water, is still to be seen. 

If we consider the therme of Agrippa and balnea Neroniana as 
parts of the same establishment, we may equally annex the егш 
Trajane to those of Titus, making éwo large public baths : and except 
the balnea and lavacra of a more private kind, these were all that 
serve to indicate the progress of luxury during the reign of the twelve 
Cæsars and their two immediate successors, which brings us to the 
120th year of the vulgar era. Considerable remains of the therm 
of Trajan (which were probably begun by Domitian to complete the 
work of his brother,) are to be seen beneath the church of 3. Martino 
ai Monti. We are indebted to ecclesiastical writers for a notice of 
these baths: they were the “scene of two councils, in which the 
heresies of the third and fourth centuries were condemned; and 
although they are to be considered as a continuation of ‘Titus’ works, 
yet they retained in later ages a distinct appellation. The therme 
of Hadrian were a still further addition, or perhaps the completion 
and embellishment of the works of his predecessors might cause the 
name of that imperial architect to be inscribed on the walls. Two 
statues of the young Antinous were found amongst the rnius; and 
perhaps this circumstance has chiefly prompted antiquaries (who 
sometimes snatch at shadows,) to put Hadrian’s name into the list of 
builders of baths. If, however, the therme of Titus were begun by 
him, carried on by Domitian, and achieved by Trajan and Hadrian, 
the work must have been in progress from first to last for about 30 
years. If we except the therme publice, the position and extent of 
which have not been ascertained, we go through the second century, 
including the golden age of the Antonines, without any further increase 
of those luxurions establishments. At this period (dating from the 
reign of Commodus,) historiaos generally date the period of the de- 
cline of the Roman empire; and from this same period the great 
increase of (еге began. It was during the /Aird century that those 
prodigions edifices were reared whose remains are to occupy our 
attention this evening. The first are the Therme Antoniane, built in 
the reign of Caracalla, and fioished by Alexander Severus, This 
immense structure was begun in the year 205 or 206, aud was finished 
with the exception of some ontworks added by the successors of 
Caracalla, before the year 217. In the excavation made by the 
Conte Velo di Vicenza in 1826, a fragment of marble was turned np, 
on which were read in ill-formed letters the names of Albinus and 
JEmilianus. As this fragment of marble appears to be unworked, опе 
would conclude that it is as it came from the quarries, where it was 
not unusual to scratch the names of the consuls for the year upon the 
surface of the blocks. Weare thus enabled to say that in the year 
206, when the two consuls named were in office, the materials were 
preparing for the erection of the therm near the via Appia. They 
were situated near a valley which divides the Aventine mount, and 
in which formerly were the Piscina Publica. It will be seen, by refer- 
ence to the plan, that they were nearly a mile in circumference, inclu- 
ding the exterior porticos, and it may be imagined what the riches of 
this fabric were, from the profusion of marble and the exquisite works 
of art which at different periods have been found; 1600 seats of 
polished marble furnished the interior of the apartments, and the 
Cella Solearis, to which we shall shortly recur, was the wonder 
and admiration of all architects. The ancient authors have left us 
scarcely any description of those baths, but they almost seem ata loss 
for words to express the splendour of the building, The seven-leagued 
word of “magnificentissimas” and “ Шегта eximie" are found in 
Spartian. Entropius calls them an “opus egregium," and when we 
find vestiges of tesselated pavement on the topmost stairs, where the 
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attendants had their lodgings, we may judge what the rooms below 
must lave been, for the reception of emperors, senators, knights, and 
the Roman people. There were also in this same region some 
therm erected by the emperor Decius about the middle of the 
third century. We are also made aware of some therme of Philip 
by the fragment of an inseription, and we know from Vopiscus that 
Aurelian built baths in the regions beyond Ше Tyber. But the next 
great wonder were the prodigious therme of Diocletian, erected 
towards the close of the third century. Scarcely any mention of this 
stupendous fabrie is to be found in any of the ancient writers whose 
works are extant. The story that forty thousand Christians were 
made to work like slaves in rearing the building, rests upon very 
slender authority; but if it were so, they might have been consoled 
with the reflection that they were only aiding to erect a Christian 
church, for one of the most splendid basilieas of Rome is now formed 
ont of the ruins. We shall shortly recur to the remains of those baths 
when we come to description. The next and last edifiee erected in 
ancient Rome for this purpose were the therme of Constantine, 
probably about the year 325. Considerable remains of these exist 
оп the Quirinate Hill, adjoining the Colonua Gardens: Sextus Aure- 
lius says they were not inferior to the other. The two colossal 
equestrian statues now on the Monte Cavallo, the bas-reliefs and 
busts, as well as the fresco paintings kept іп the Ruspigliosi Palace, 
all eame, as it is most probable, from those rnins. The three statues 
of Constantine and his sons (two of which now stand on the balustrade 
of the Campidoglio), and above all the inscription which relates that 
a prefect restored those baths to their pristine splendour, prove 
that we are right in identifying those ruins with the name of 
Therme Constantiniane. The remains now visible are used for 
hay lofts, aud are not sufficient to enable an ordinary observer to form 
any idea of their plan or extent. Nevertheless the creative genius 
of Palladio and Serlio has attempted the task of restoration, and it 
is not for me to cope with such high authorities, of whom, as well as 
of the baths they illustrate, it may be said to their immortal honour, 
stant nominis umbre. 

We have now run through the catalogue of егп which were 
erected at Rome during the first three centuries of the Christian era, 
and there is no reason to suppose they were not a// existing when 
Constantine added those we have just mentioned. Publius Victor, in 
his regionary or catalogue of public buildings, made about the year 
360, enumerates all the great therinz we have mentioned as thea ex- 
isting; aud under the same head (together with Lavacra) reckons up 
a total of fourscore. Besides these, there were the balnea in private 
houses, the nymphea and laeus in gardens, and the aque sanatarie, 
more or less used for bathing; and such was the accommodation for 
the luxury of cleanliness, that not an inhabitant of Rome, unless he 
decidedly preferred it, need have continued unwashed, for in the 
public establishments a bath might be had for the smallest piece of 
money coined at Rome* But our wonder will be increased at the 
magnificent luxury of the Romans, when we have made ourselves 
acquainted with the different parts and uses of a therme establishment, 
which I now propose, according to my slender means, to point out 
to you. 

DESCRIPTION. 

All the thermæ, as far as we have the means of ascertaining, had 
the same aspeet, and with very little variation in the distribution of 
their parts. It will be seen by reference to the plan of ancient Rome, 
that the three great fabries of that description, which in part remain, 
have had their principal elevations towards the south-west : by this 
arrangement they secured the means of providing summer and winter 
apartments, as they did in their large villas. Тһе space occupied by 
the therme was nearly a square: in the case of Caracalla's each side 
measured 1100 feet; of Diocletian's abont the same; of Titus’ some- 
thing less. Attached to each was а castellum aque or reservoir, 
divided into compartments, and supplied by an aqueduct, so that an 


* ——__-——Dum tu quadrante lavatum, 


Rex Ша. Horat, Sat. i. 3. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[Jurv, 


abundance of water was always at haad for the purposes of the 
establishment. In Diocletian’s and Titus’ baths those reservoirs were 
detached from the main building ; in Caracalla’s it served as the back 
of the theatridium, while the immense thickness of the walls pre- 
vented all inconveniences. On each side of the theatridium, where 
the spectators sat to view the exercises in the arena, was a palestra, 
(К) which, according to Vitruvius, ought to be a peristyle, either 
square or oblong. In these, gymnastic exercises were performed in 
the winter months, and on either side of those were rooms destined 
for the attendants or balneatores; those at the end (O) have upper 
stories, and the stairs cut in the walls are still tobe traced. The same 
disposition may be observed inthe baths of Diocletian, and something 
similar, though much less perfect, in the Therme Titiang. I have 
said that the place in front of the theatridium was the arena for 
exercises in the open air: the ample space lying between that 
and the principal elevation was the grand xystus (Q) or plea- 
sure-ground. Тһе xysta, Vitruvius says, ought to be made so 
that, between the porticos, there may be groves and rows of 
plane trees. Walks, he adds, (ambulationes) should be laid out among 
the trees, and places for repose (stationes) should be made of opus 
signinum. A similar space, though inferior, lies behind the north- 
west elevation (F), and this I take to have been the minor xystus, 
where tlie lower orders of the people were permitted to have free 
access, and might extend their perambulations on each side of the 
nine peristyles, Vitruvius speaks of xysta in the plural number, and 
I think by comparing the plans of the other therme, it is evident that 
each was furnished with a major and minor xystus, observing that dis- 
tinction of classes for which equality men are inall ages so remarkable, 
but which we can adjust without any odious comparisons, by having 
our xystus major at the end of Picadilly, and our xystus minor some- 
where about'the Tower Hamlets! But to proceed with our outworks : 
it is generally supposed that the two large hemycylia, one of which 
remains almost entire as to its ground plan, were added by Helio- 
gabalus. They contained, first a palestra (К), communicating with 
rooms (L) or schole where, in all probability, philosophers delivered 
publie lectures, and with some square compartments (J), which we 
would designate academies for holding discussions. The open walks 
(N) are Vitruvius’ hypoethrz, and they communicate with the covered 
Ambulachra, which were not unlike the cloisters of a monastery. 
Here the students and philosophers could take their exercise in undis- 
turbed meditation, and repass at pleasure iuto the long hypethre 
ambulationes (H) which, according to the Vitruvian precepts, ought 
to join the xystus. In other therme the two sides of the square 
wanted those magnificent heimycyelia, and had more of the ехейге, 
like (G); they were furnished with seats for conversazioni; in Dio- 
clesian's baths such recesses were numerous. The fourth side of the 
exterior works, turned towards the via Appia, presented a splendid 
elevation, as may be well conceived from the illustration of M. Blouet. 
There are sufficient indications of this lower series of compartments 
having been used for baths, and I rather think that these were 
dedicated to the use of the common people, who might pass from 
them into the minor xystus. There were not less than fifty separate 
baths, each with its ante-room (C), where the bathers might undress, 
and from whence they might ascend by staircases to the higher parts 
of the building, or pass into the portico, which continued the whole 
length of the front. The elevation consisted in two rows of arches 
supported by columns, and surmounted by a balustrade ornamented 
with statues. The spectator, in viewing this front from the via Nova, 
(а street made when the Шегта were ereeted,) saw the stately trees 
of the xystus waving their luxurious foliage above the balustrade, and 
Ше dome which covered the pinacotheca rising majestically over the 
whole; and after approaehing the vestibule (T) in the middle of the 
elevation he ascended into the xystus, and betook himself, as we shall 
now do in imagination, to the interior of the fabric. 

It will be remarked, by a slight reference to our ground plan, that 
there are duplicates of all the rooms and peristylia, and that the 
middle space is occupied principally by three large com partments, the 
first (J^) girt with the spacious hypæthræ (Н), has been a circular 
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room not unlike the Pantheon if stripped of its portico. This is sup- 
posed to be the caldarium, and being exposed to the sun, received 
much of its heat therefrom; to which the hypocaustum or place for 
heating water being adjacent, or underneath, gave additional warmth ; 
in the midst was a circular reservoir, in which the bathers took their 
exercise together, the spectators, leaning on a barrier, were admitted 
to the suffocating sight. Any one who has seen the large baths in 
Turkey шау form a correct notion of a caldarium. I allnde now 
especially to the baths at Brousa, in Bythinia, at the foot of Mount 
Olympus, where І have seen ihis process of hot bathing, and where 
the Turks seem to enjoy swimming in water heated toa degree which 
would certainly boil a Christian or skin à Jew. After the process of 
scalding, it must lave been grateful to ihe sensations to pass back 
again into tlie next room (17, which was the tepidarium ; in this also 
there was room for swimming about, and after this (in /Ле returning 
process) the bathers passed into the large room, which is the second 
of the three mentioned, and which was the cella tepidaria; here in 
four recesses were deep and ample basins (G^, discovered in the 
excavations of 1526 to have been lined with marble, with the steps 
for descending into them existing; in the centre of each side were 
two immense circular basins called Baptisteria, and which are probably 
those now standing in the Piazza Famese; this spacious apartment 
(F) with the rooms (H) at each end, measures 300 feet by 100, and 
the centre portion of it was supported by eight immense columns of 
granite, and must have been the most imposing saloon in the whole 
establishment. Taken in its whole extent, we conceive this to have 
been the pinacotheca, which the ample room now formed into the 
church of Sta. Maria degli Angioli, at Diocletian's baths, resembles. 
The third great compartment no one doubts was used as the natatio 
or cold swimming bath, called also the frigidarium, and sometimes 
piscina, because originally a large basin of cold water or a lake, where 
fish were kept, was so called; this too was supported by $ columns, 
not inferior to those of the pinacotheca. At each end were the 
vestibula (Y), and the Apodyteria (Q^, and the rooms (A’) 
where the Capsarii took care of the clothes, and the correspond- 
ing places В’ С) where the Aliptz and Unguentarii were ready 
to anoint and perfume the bathers, and the rooms D’ called 
Dietz, where they might have refresbments. By this arrange- 
ment, the bathers who desired to go through the whole process 
of a purification, might pass from the cold natatio facing the north 10 
the caldarium facing the south, and return again by the same gra- 
dations of heat and perspiration, until they were ready for a repast or 
a repose, or a conversation in some of the numerous apartments. 
Such were the rooms (R' T^) and perhaps others that might be reached 
by ascending to the second story ;* now either the large room (J') or 
(ЕУ) must lave been that famous cella solearis mentioned by Spartian, 
and as the middle room, holding the most prominent place in the 
whole plan, appears to unite all the properties necessary to meet the 
description, ] have always been of opinion (before I had the satisfac- 
tion of finding M. Blouet agree with me) that the pinacotlieca was 
the cella solearis; I do not think it necessary, however, to stand out 
for the heat of the sun, for antiquaries yet differ upon the word 
solearis, and the room, as far as the epithet goes, might either be 
called from the snn or from the lacing of a slipper; the remarkable 
feature of this cella solearis was the working of the roof; it appears 
to have been fretted or cancellated by copper lacing over a vast extent 
of space, in such a way as to render both its design and execution a 
matter of astonishment to artists; if the Jarge central room which I 
have designated the pinacotheca was the cella solearis, then its mag- 
pificence would be increased by the works of art which were placed 
in it, for such rooms in the public therme became as many national 
galleries where paintings were deposited (as the word pinacotheca 
implies), and other speoimens of art which the authors thought fit to 
expose. The space was so ample that it was not necessary to make 
previous application for a good place, and the admission being gratui- 


.* M. Blouet, however, designates the room (R') sudatorium, applying some 
directions of Vitruvius a little too vaguely. 
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tous, the connoisseurs paid more than one visit, and found out the good 
picture or statue in the most obscure places. Our attention is yet to 
be called to the two large open peristyles (U’) in which the athletic 
exercises were performed, as the Mosaic pavement opened in 1$26 
indicated, for in the semicircular recesses (P') were represented full 
figures of Discobuli, some with their names written ncar them, others 
with the wreath of conquest in their hands. The hemycyclia (Р) were 
used for the visitors of the sports, and the separate divisions (V^) 
were probably schools or ephebia, where the youthful ins were 
practised in manly exercises. We bave now only to finish the prin- 
cipal facade of the xystus. Оп each side of the caldarium (or circular 
room in the middle) is a comparatively small basin (K), and these 
I take to be the sudatoria, one for the men and another for the 
women. By a passage from these we enter into two square rooms, 
which are suitable for the vestiaria, and may be considered as the 
apodyteria for this more dignified part of the baths. The rooms M‘ 
and N' may fairly be assigned for gymnasia in fioe weather ; the cor- 
ner apartments (№) are open on two sides, and lead into the xvstus ; 
to complete our idea of this once splendid building, we may look at 
the restored elevation of this facade by M. Blouet, which, after what 
has been said, we can hardly believe to be over-wrought or exagge- 
rated in ornament. 

I may not lengthen this paper by attempting to speak of the con- 
struction and materials of this ancient edifice; the quantity and 
quality of its decorations may be inferred from the noble specimens 
of art that have come out of its ruins; the Farnese Hercules, the 
Glycon, the Bull, the Torso Belvedere, the Atreus, are too well known 
to need repetition. The treasures found and carried away by the 
nephew of Pope Paul III. were enough to have formed an interesting 
museum of antiquities ; the Flora, the two Gladiators, and a quantity 
of busts were among them. The granite column now standing at 
Florence attests the magnitude of the pinacotheca from whence it 
was taken ; and yet all we know is perhaps but a fraction of tlie rich 
art with which those therme were embellished. When we consider 
the immense provision made for bathing in ancient Rome (for there 
were seven or eight great therma at one time existing), the practice 
must have been diffused throughout the whole population. As early 
as the Augnstus, a poor man might wash for a farthing, and little bays 
(Juvenal intimates) paid nothing. But the practice, which at first 
was wholesome and of public utility, afterwards degenerated into 
effeminacy and indolence. The Emperors promoted the abuse of the 
bath by their example; Hadrian bathed in public with the lowest of 
the people. But it is a consolation, to know that those splendid edi- 
fices were not erected solely for the sordid purpose of bathing; by 
reference to our ground plans we shall see that but a portion of the 
whole therm was dedicated to that object; we may leave the motley 
throng in the frigidarium, pass by the half naked groups in the cella 
tepedaria, and say nothing about the delights of the sudatorium, or 
the boiling process of the caldarium; the filthy and effeminate we 
may enclose within the limits of the three large centre rooms; but all 
the rest of the space was dedicated to nobler and more manly pur- 
poses. The whole must have presented an animated scene, and the 
magnificent display of works of art appears to have compensated in 
some degree for the disgusting exhibition of works of nature. In the 
peristyles were the competitors for a laurel crown exerting their mus- 
cular strength, while poets and philosophers sat looking on in the 
recesses of the exhedre; there a public orator delightens an in- 
tellectual audience with the flowers of rhetoric; in the walks of the 
xystus wandered in groups the sons of Apollo, while the notes of the 
lyre resounded from behind some shady plane tree; parading in the 
hypethre were senators and politicians, and in tlie more retired am- 
bulachra the students of Piato’s or Aristotle’s philosophy: in front of 
the theatridium the foot race was run, and the applause which saluted 
the man who won, rung through the stately arches of the adjoining 
hemycyclia; in the terraces of the upper story were companies of 
idle but witty spectators, looking down upon the passengers moving 
along the Via Appia, or espying from afar the approach of a governor 


returning from his province. A thousand occupations of pleasure and 
91% 
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recreation were carried on within the walls of the lofty apartments, 
which were covered with all the variety of colours and costly material, 
where the Egyptian granite was incrusted with the green, yellow 
and red marbles of Numidia. In the midst of this splendour might 
have been seen a swarm of dirty and ragged plebeians criticising the 
painting and statues of the pinacotheca, and although they indulged 
in gross and vulgar sensuality, could display a taste in works of art 
which our modern populace might envy. In winter as well as in 
summer those places of public resort were open; the soft climate of 
Rome required no fire to warm the room with a southern aspect, and 
the fountains which played in every direction refreshed the very air in 
the hottest season. This description is not only applicable to the 
therme of Caracalla, but also to the others whose ruins still exist, and 
cover almost an equal space. Indeed, if we may credit Olympiodorus, 
ihe baths of Diocletian had more than 3000 seats of polished marble. 
Nor have we yet mentioned all the apartments and their uses which a 
thermz establishment contained; we have assigned no place for the 
conisterium, where the athlete were sprinkled with dust, that the 
antagonist might hold him the faster; no place for the eleotherium 
where he was besmeared with oil, that the hold might be slippery: 
there was the spheristerium or tennis court; the bibliothecz, the 
coryeza, the musea, must all find а place; but I have not attempted 
to fasten a name upon every compartment, just for the sake of filling 
up the plan. Let it suffice to have enumerated the parts and uses of 
a therme, and with the help of other men’s labours to have illustrated 
one of the principal causes of the decay of the empire. lt is thus, 
gentlemen, that we learn, from the labours of the antiquary and the 
architect, what the historian has passed over in silence, and we are 
enabled, with these plans of the ancient thermz before us, to account 
for the facts which the historian has recorded, viz. that the valour of 
Rome sunk ingloriously before the vigorous arm of the barbarian. It 
was when Vitiges, the king of the Goths, cut off the supplies of water 
in the fifth century, that the therme began to be deserted, but not 
before they had been one of the most powerful causes in bringing 
those Goths to the walls of Rome. Ifa society for the suppression of 
vice had arisen in the age of the Antonines, the plague might have 
been stayed ; but in the absence of moral and legal restraint, vice was 
promoted and activity of body destroyed; and it might have been 
said with truth of the motley crowd in a therme, 
** Non his juventus orta parentibus 
Infeeit aequor sanguine Punico." 


But in making some practical application of this subject, I would 
observe, in conclusion, that it does not follow, if we could have some 
such publie establishments now, that the same evils would arise; with 
our experience of past ages, and with that leaven of morality which 
the influence of a pure religion has introduced, it might be possible 
for us to adopt all the advantages of the therme without their mis- 
chief; their cleanliness and health-promoting exercise without their 
effeminacy, their means of recreation without their idleness, their 
useful resources without their foolish luxury. 


~ Think’st thou there is no tyranny bnt that 
Ot blood and chains? the despotism of viec, 
Тһе weakness and the wickedness of luxury, 
The negligence, the apathy, the cvils 
Of sensual sloth, produce ten thousand tyrants, 
Whose delegated cruelty surpasses 
Tbe worst acts of onc energetic master.” 


To this the therme of Rome bear witness, and therefore our therme 
may notresemble those. * * * * 


fron Wire Bridge.—lt is strange that the plan of making bridges of iron 
wire, so successfully adopted in Switzerland, France, and elsewhere abroad, 
should not yet have found favour enough іп tingland to be fairly tried on 
the large scale; the noble bridge at Freyburg, in Switzerland, is 301 feet 
wider than the Menai Bridge, and though it consists of one span, itis at least 
equally strong, and cost only a fifth part of the money. The wire bridge 
ot Fre yburg is 870 English feet span ; that of Menai 569. The Menai bridge 
cost 120,0007., that of Freyburg, 29,0001, — Patchwork, by Captain Basil Hall, 
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ON THE PRESENT STATE OF COLOGNE CATHEDRAL, 
AND ITS PROPOSED COMPLETION. 


* They dreamt not of a perishable home, 
Who thus eould build.” 


Tue cathedral of Cologue, if completed as proposed by the power- 
ful mind which designed it, would probably be one of the most won- 
derful and beautiful monuments of the skill of man in the whole 
world ;—its enormous size, the elegance of the details, its completeness 
asa whole, would alike strike the beholder as unequalled and sur- 
prising. Cologne, although as Coleridge says, 


ti 


— a town of monks and bones. 
And pavements fanged with murderous stones, 
And hags and rags and dirty wenches! ”’ 


in which he counted seventy s/enches, may be termed the Rome of this 
side the Alps, containing more objects of interest to the architectural 
antiquary than any city in this position that I remember. Foremost 
amongst them all, however, is the cathedral, even nnfinished as it is. 
No one who has seen it will easily forget the effect produced by it, ur 
cease to desire that it should be worthily completed knowing as nearly 
all do know, that by a series of lucky accidents that some of the original 
drawings are preserved tous. The designs for the principal front, 
which it seems were formerly kept, one with the archives of the ca- 
thedral, and the other in the masons’ lodge, were lost when the French 
ocenpied the city in 1794. In 1814, one of the drawings, namely that 
which represents the north tower, was accidentally discovered in a 
corn-loft at Darmstadt, by a decorative painter who was about to 
occupy the loft asa studio. Being drawn on parchment, it had been 
used for many years as the bottom of a sort of tray in which to dry 
beans; but with the exception of the marks left by the nails which 
fastened it to the wooden rim, and a fracture in the lower part of it, 
was little injured. It fortunately came into the possession of Dr. 
Moller the distinguished architect, of Darmstadt, who published 
a fac-simile of it in 1818. At the time of the discovery of 
this drawing, М. Willemin was publishing his work “Monuments 
Francais inédits" and Dr. Möller was strnck by the analogy which 
appeared between the style of a large window represented in the 
12th No. of that work, and that of the details of the tower at Cologne. 
He mentioned the circumstance to M. Boisserée, who was then occu- 
pied on his large work on the cathedral of Cologne; inquiries were 
made of M. Willemin, and it was learnt that the window in question 
formed part of a very large drawing of a church on parchment, and 
then iu the possession of M. Imbart, an architect at Paris, who had 
obtained it from M. Fonreroy. М. Еопгсгоу, it seems, had found it 
in Belgium. М. Boisserée contrived to purchase the drawing, and it 
was at once recognized as representing a part of the facade of Cologue 
cathedral." It was afterwards sold to the King of Prussia, and His 
Majesty presented it to the city of Cologne. United with the drawing 
discovered at Darmstadt, it represents the whole of the principal 
front. The size of the drawings together is about 6 ft. 6 iu. wide, 
and 18 ft. long. 

The longevity, it may almost be said the zmmortality, of an idea 
hardly needs illustration ; if it did, the design of this cathedral might 
in part serve the purpose. Recorded centuries ago by the mind 
which conceived it, the intention is but now about tu be fulfilled ; and 
what its realization at this moment may further lead to, yet remains 
to be seen. Another and an analogous instance is now before us. 
Two hundred years ago Sir Christopher Wren proposed to rebuild 
London with the Exchange in the centre, and the main streets radiat- 
ing from this building on all sides. Circumstances were opposed to 
it, and the intention has lain dormant. In our day, however, one of 
our countrymen, called in to advise on the rebuilding of Hamburgh, 
has re-urged this idea, and if I am rightly informed, so successfully 


* It is supposed that ihe plan had been carried from Cologne about the 
middle of the 15th century, to serve as a model for the numerous churches 
which were then built in the Low Countries. 
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that the senate is about to adopt it in the new city. The emanations | 


of the mind, like the mind itself, may be said to endure for ever—they 
continue to operate through the world, and to influence the future long 
after their origin has been lost sight of. 

To return, however, to Cologne cathedral. Thanks to the power 
of steam, and the situation of the city on the Rhine, this structure 
has been viewed by most of us, and it would be impertinent to make 
remarks upon that with which you are as well or better acquainted 
with than myself. A short time ago, however, M. Daly, the editor 
of the “ Revue Générale de V Architecture,’ of Paris, kindly forwarded 
to me some information on the late repairs and decoration of the 
building, and an account of the enthusiastic efforts which are being 
made, not merely in Germany, but in other countries, to ensure the 
completion of the building. Jt is the substance of this information 
which seems to be sufficiently interesting to be worthy your attention, 
that I propose briefly to bring before you. 

I may remind you that the first stone of the present building was 
laid on the 14th of August, 1245, and that the choir was consecrated 
Sept. 27, 1322, or 74 years afterwards. It was more than a hundred 
years after this date before the south tower was taken np to its present 
altitude, hardly half its proposed height; the north tower is even 
now not more than 20 feet, perhaps, above the ground. 

When the soldiers of the French republic had possession of the 
city at the end of the ISth century, the cathedral was used by them 
as a stable, and was considerably injured. Moreover, iron cramps, 
which had been extensively used in the construction, caused great 
ravages in the stone work, and there being no funds with which to 
repair the evil as it became apparent, the destruction of the building 
seemed more than probable. After Ше peace, endeavours were made 
to restore the damage, but it was not till 1521, when the King of 
Prussia interfered zealously, that the matter was taken up in earnest. 

In 1529 the complete restoration of the choir was commenced, 
(including the rebuilding of the flying buttresses, galleries, and win- 
dows,) which most desirable work is now, achieved, and as it would 
seem most satisfactorily. A very hard and durable stone has been 
employed in the restoration, and the architect bas studiously avoided 
the use of iron in the masonry, so far as was practicable, either dove- 
tailing the stones together where additional solidity was required, or 
when this was deemed insufficient, employing clamps of bronze. The 
outlay since 1829 alone, has been more than £40,000, partly furnished 
by the Prussian government. The immense scaffolding which still 
fills the choir of the cathedral, is about to he taken down so as to 
expose to view the decorations that have been applied. 

Beneath the whitewash with which the interior of the choir was 
disfigured in the last century, they discovered the painted decorations 
that originally adorned it, and in which the colours were applied with 
a sobriety and wisdom rarely met with in the works of the middle 
ages. Allthe principal parts of the construction, such as the columns 
and ribs, have been re-covered with a yellowish plaster, to remove the 
cold tint of the stones, the joints of the masonry being nevertheless 
left visible. The smooth snrfaces of the roof are painted in imitation 
of the pierre de tuf, of which indeed the roof is constructed. Some 
red bands or fillets separate the light colour of the plain parts from 
the deeper tone of the ribs, and serve to give the latter more relief. 
The leaves and ornaments of the key-stones, the capitals, indeed all 
the seulptured portions, are gilt with a backing of bright red. 

in the heads of the pointed arches above the triforium, angels are 
painted on a ground of sculptured ornaments, gilt. The wall of the 
eloister, even, is covered with paintings of the 14th century. On the 
interior surface they represent processions, upon a gold ground ; on the 
exterior figures of saints, on a blue ground, powdered with stars. The 
mouldings of the pointed arches which enclose the figures are also 
very richly painted. 

Fourteen colossal statues, representing our Saviour, the Virgin 
Mary, and the apostles, are placed against the pillars of the choir, and 
are said to be models of monumental sculpture and polychromatie 
decoration. The draperies are painted to imitate rich damask stuffs, 
adorned with embroideries, coloured aud gilt, representing animals 
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and birds, executed with skill. It was much feared, in conse- 
quence of the thick coating of dirt with which time had covered 
these figures, that the renewal of the painting would have injured the 
effect of the sculpture; so far from this, however, the success is most 
complete. 

This magnificent assemblage of architecture, sculpture, and paint- 
ing, is made perfect by a series of stained glass windows, of the 
commencement of the 14th century, which, instead of injuring the 
effect of the mural paintings, by the coloured light which flows throngh 
them into the beantiful structure, harmonize the whole, and produce 
an effect which 1 can well conceive to be very striking. 

The choir with its side aisles and chapels is, as already men- 
tioned, the only part of the cathedral which is complete, the towers 
and nave remaining in an unfinished state—a splendid promise only, an 
outline of a magnificent intention, which yet remains to be filled ор 
and made perfect. It seems possible, however, that it may not remain 
so much longer. Fired by the successful restoration of the ancient 
works, and anxious to realize the original idea in all its integrity aud 
unity, the inhabitants of Cologne have determined on continuing the 
works vigorously. On the 16th of February a society was organized 
for that purpose, and the day was set apart for religious intercession 
and rejoicing. The enthusiasm displayed on this occasion is said to 
have been extraordinary ; a procession of more than 5000 persons took 
part in the ceremonies of the day; Protestants and Roman Catholics, 
liberals and conservatives, joined on one common ground, and outvied 
each other in generous efforts to ensure the completion of this fine 
monument bequeathed by the middle ages to modern times. 

This outburst of feeling on the part of the inhabitants of Cologne 
has been responded to, not merely throughout Germany, but in the 
neighbouring countries: branch societies have been formed for the 
purpose, literary men and artists have associated to publish magazines, 
the profit of which is to be devoted to the cathedral, a committee to 
receive subscriptions has been organized in France, and another 
in Rome; the King of Prussia has made himself responsible for 
£8000 per annum, and has further suggested that each of his provinces 
should defray the cost of one of the flying buttresses. The King of 
Bavaria, as in most similar instances, is not behindhand in the good 
work, but has formed committees in all the towns of his kingdom, and 
moreover has commissioned the manufactery of stained glass at Munich 
to produce three fine windows for the cathedral, at the cost of £3200. 
In Germany all classes of society, all professions, all faiths, have spon- 
taneously united in favour of the projected work, not merely, as M. 
Daly snggests, under the influence of a lively interest in the welfare 
of the arts and for their sublime creations, or even from a sentiment 
of piety, but from a new-born feeling of the re-establishment of moral 
unity in Germany, and a desire to retrieve its ancient grandeur. 
Piety, art, and patriotism—tove of God, love of the beautiful, love of 
country—unite in favour of the completion of a building in which 
modern Germany will give her hand to the Germany of the middle 
ages, across three centuries of discord. Arehitecture has been too 
often called on to embellish tue triumphs of brute force ; in this case 
it may record the willingness of a nation to be united. From the 
Bible we learn, continues M. Daly, that the first great monument with 
which architecture ornamented the world was the Tower of Babei, 
that is to say, of confusion, of discord. It is worthy of the architecture 
of our day to complete a noble edifice, high upraised, which may be 
at once a temple to God and a record of union. 

To this I most fervently respond, and trust that the patriotic and 
elevated desires of the German people on this head may be fully 
carried out. The crane of the ancient builders has continued to sur- 
mount the grass-covered summit of the tower, mutely telling of their 
return, and prophesying ultimate completiou.* I venture to express 
a hope that it may soon be seen again at work, playing its part ina 
much more elevated position than it is now. 


Grorce GopwiN, Jun. 


* Being decayed, it was taken down in 1816, to prevent accidents, but was 
restored in 1819. 


226 


NOTES ON STEAM NAVIGATION. 


Bo:rERs.—lf the steam space be contracted, there will inevitably he a 
large consumption of fuel as well as a luw degree of efficiency in the engine; 
for the steam will be mixed with particles of water, which will carry off 
much heat, and this water by entering the cylinder will endanger the safety 
of the engine, at the same time that it diminishes its power by resisting the 
motion of the piston, blocking up the ports and choking the condenser. 1t 
is only when the quantity of water which comes over with the steam is very 
great that these effects arc obvious ; but every particle of water mingled with 
the steam is a positive detriment, and the only effectual preventative of the 
evil is to make the steam space abundantly large. Mr. Watt’s proportion, 
which is well known, is we believe better than any other. 

It is a usual and judicious practice to take the steam from the highest part 
of the boiler or steam chest, generally by an interval pipe turning upwards 
and in continuation of the steam pipe. This iuternal pipe is sometimes made 
of malleable iron, in which case it rapidly oxidizes, and in the course of a year 
or two will often disappear altogether. Copper is the best material,and around 
pipe is preferable to a square or flat one. The latter description we have 
known to have had its sides squeezed together by the difference of the 
pressure of the steam within and without it. 

The oxidation of boilers is an inexplicable subject. The ontsides of boilers 
are chiefly woru—on the bottoms by leakage, or the action of the bilge 
water—in the ashpits from the wetting of the ashes—and on the top from 
the dripping of water from the deck. The insides are subject to oxidation 
only above the water line—not equally over the whole surface of the iron 
bounding the steam space—bnt more in oue part than another, and the differ- 
ence is traceahle to no specific cause with which we are acquainted. It is 
generally observable, however, that oxidation proceeds most rapidly upon 
those parts upon which the steam impinges, aud also upon the parts adjacent 
to brass or copper. The iron in the neighhourhood of the safety and stop 
valvesis generally the most rapidly corroded; but this effect is not invariable, 
nor is it known to what the want of uniformity is due. The oxide is some- 
times detached in a number of consecntive black scales, like the leaves of a 
book, which fall off only when disturbed; in other cases no oxide adheres to 
the surface of the iron, and the only evidence of the existence of oxidation 
is the diminution of thickness in the plate, which is readily observable where 
two plates overlap. А very thin coat of Roman cement might be applicable 
to the interiors of steam chests with advantage, either in conjunction with 
pieces of zinc, or zincked iron, or per se. 

Hanging bridges.—Every boiler sbould have a hanging bridge at the ex- 
tremity of the flue where it enters the chimney, projecting downwards 18 in. 
or 2 ft. from the top of the flue, according to the depth of the flne and other 
circumstances ; and the best boilers are so provided. This hanging bridge 
may be made either of brick or of plate iron ; its effect is to retain the hot 
air iu contact with the iron, and to permit that portion only which occupies 
the lower part of the flue, and is consequently the least hot, to escape to the 
chimney, A hanging bridge at every turn of the flue has in some instances 
been used with much advantage. 

Furnace bars.—W here the length exceeds 7 ft. it has been found that 
more steam is generated and less coal burned, by shortening them. They 
must петег he bound at both ends, nor the bearers be so constructed as to 
permit ashes to accumulate in the space left to allow of the expansion of the 
hars, else the expansion will either break the bearing bars or the brackets 
which support them, or the middle portions of tbe bars will bend up into 
the fire, and be quickly burned away. If there be two sects of bars in each 
furnace the middle bearer should be double, to allow the ashes to fall into 
the ash-pit through the space between the ends of the respective sets of bars. 
The front bearer should also be removed a little from the dead plate, and the 
back bearer a little from the bridge, for the same reason. 

PavpLr WurrLs.—The loss of beneficial effect from backwater is not 
great, but there is another source of loss hitherto unnoticed, though of no 
trivial moment. The impulsive velocity of the several fioats immerged in 
the water is proportional to their horizontal distances, that is, supposing that 
there are four floats immerged, the distance through which the first fioat 
tends to impel the vessel during its motion from the position of the first to 
that of the second float is equal to the horizontal distance between those 
floats, whilst distance through which it tends to impel the vessel during its 
motion from the position of the second to that of the third float being, in 
like manner, equal to the horizontal distance between those floats, is a very 
different quantity from the first. Thus there are two forces acting with 
different, velocities at the same time, and these forces must be to a certain 
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extent antagonistic. 1f we suppose the vessel to be moving with the velocity 
due to the motion of the float from the first to the second position, then the 
excess of velocity due to the motion of the float from the second to the 
third position is thrown away in giving a useless velocity to the water; 
whilst, if we suppose the vessel moving at the latter velocity, or at a velocity 
approaching thereto, the floats entering the water become an actual impedi- 
ment to the vessel's progress, and will carry a mass of broken water before 
ihem, in the same way as the bow of the ship, and in practice we liave seen 
this occur. To prevent the loss of power from this source, the relative 
velocities of the floats should be such that the horizontal distances travelled 
over in equal times should be equal. 

біліг. Varvrs.—lIt is always best for the faces on the cylinder to he 
formed of face plates of cast iron, from 1} to 2 in. thick. When the engine 
is of sufficient magnitude to render an expansion joint in the casing expe- 
dient, the best mode of fixing the face plates is to screw them to the cylinder 
with countersunk bolts, both of the surfaces having heen previously planed, 
and a little red lead interposed. In other cases it is as good a plan to fix the 
face plates to the valve casing, the surfaces heing planed as before. The 
bolts which attach the casing to the cylinder will also serve to keep the face 
plates in contact with the casing; but they must be screwed at both ends, 
and have a conical enlargement in the middle to fit into the holes of the 
face plates, which holes must of course be made conical likewise. 

No large cylinder should be faced lying on its back, for its own weight 
alters its form, and makes the valve face untrue; emery should not be used 
in grinding a valve to its surface. The most approved practice is to make 
the two surfaces first, as true as possihle by planing; next, to try the valve 
ou with a little reddening, and help the surfaces cautionsly with a file where 
reqnired ; and finally, to polish with powdered Turkey stone and oil. 

The effect due to a given quantity of lap or cover upon the steam and 
exhaustion sides of slide valves, as well as of that due to various degrees of 
travel in the valve, are questions looked upon as very mysterious, and they 
are certainly important. 

If «= half the length of the stroke of the piston in inches ; 

з" = half the length of the stroke of the valve in inches ; 

i-that part of the stroke completed hefore the steam is cut off in 
inches ; 

?' «that part of the stroke completed before the exhausting port is shut; 

g” — bat part completed before the exhausting port at the other end is 
opened ; 

e= cover on steam side; 

С = cover on ednction side ; 


—1 
Then = 1 + cos. (2 sin. 2) } (1) 
J e 
Ves i 1 + cos. (2 sin. gu ) } (2) 


eu 
"=d Y + сов. (2 sin. 6 “уі (3) 


m 
By these formulas the action proper to valves with any degree of cover or 
ihrow may easily be computed. 

Cocks.—Every cock about an engine—gauge cocks and all—should have 
a bottom and a stuffing box, else tbey will be very troublesome as soon as 
they begin to leak ; hlow-off cocks in particular are a perpetual annoyance 
without this provision. The valves invented hy Mr. Kingston of Woolwich 
as substitutes for cocks are very ingenious, and we understand operate most 
satisfactorily. All vessels should have these valves. or some analogous con- 
trivance, at the place where the blow-off and injection pipes penetrate the 
vessel's sides, both for the purpose of preventing the escape of water into 
the ship in the event of the pipes being broken, and to permit the blow-off 
aud injection cocks to be re-ground, without involving the necessity of taking 
the vessel into dock. 


NOTES ON THE CONSTRUCTION OF BRIDGES OF CAST IRON, 
WITII SOME EXPERIMENTS ON THE STRENGTH OF CAST 
IRON GIRDERS OF LARGE DIMENSIONS. 


Tur hasis of calculation of the strength of cast iron beams is derived 
from the fact of a bar oneinch square and 12 inches long breaking with one ton; 
consequently the square of the depth, multiplied by the thickness and divided 
by the length in feet, gives the breaking weight in tons. ln a table given in 
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the Journal, vol. iv, for 1341, p. 79, the specific gravity of cast iroa is stated 
as 7827, which, taking water as uoity, gives 1605 Ib. as the weight of one 
cubic foot of cast iron. It is also observed that if the gravity be diiferent, 
the strength must be reduced in proportion ; another authority gives 155} Ib. 
as the weight of a cubic foot of cast iron. Both of these weights are sufti- 
ciently near for practical purposes. The weight of metal in a structure may 
һе fonnd by mnltiplying the length in feet hy the number of square inches in 
the section, end by 3-2 (the weight in lb. of a bar one foot long and an inch 
square), which will give the weight in 10.; or find the number of cubic 
inches, and divide the same by 3°75, which will also give the weight in lh. 

In the Second Part of the Transactions of the Rotal Society, 1840, isa 
paper * On the Strength of Cast lron Pillars," hy Eaton llodgkinson, Esq., 
from which I extract the following. The ratio of strength is constant in 
pilars whose length is 30 times their diameter, up to 120 times, but not in 
shorter lengths. In the experiments, when the pillars broke, it was generally in 
the middle, as if the weight had been applied transversely. The theory of the 
comparative strength of pillars is that they vary inversely as the square of 
the length: е. у. a pillar half the length of another of like area, in section 
would lave four times the strength. In the experiment the pillars broke 
with 4 to 2 the crushing weight. The crushing weight of cast iron is 19 tons, 
and its tensile power about an eighth of that amount. lf the crushing 
weight of cast iron be taken at 1.000, wronght iron would be 1:715. 

The rule as given by Barlow for the stiffness of cast iron beams is that it 
is as the enbe of the depth if the weight be in the middle, and if distributed 
5 of that weight would be borne with au equal degree of deflection. 

In the above extracts sufficient is developed of the theory of the strength 
of iron for the present purpose of illustrating these notes. 

In Weale's work on bridges, we learn that iron was introduced as a main 
constitnent of a bridge in 1775, by Thomas Fainolls Pritchard, of Shrews- 
bury; also that the principles that govern a bridge of carpeutry are the same 
as for a bridge of iron, and in east iron bearing bridges the construction 
must be considered as partaking more of the beam than the arch, although 
there are some important works in which the properties of the arch appear 
to have been mainly depended upon by the engineer. In the celebrated 
Sunderland Bridge, 236 ft. span, the versed sine being nearly that of a semi- 
circle, the principle of the arch is fully carried out, small portious of the arc 
being in frame work, like the pend stones or voussoirs of a stone bridge. 
In Sonthwark Bridge, London, of three arches, the centre 240 ft. span, and 
the side arches 210 ft. each, with a versed sine of 24 ft., the ribs of the 
arches are in long lengths, and 64 ft. in depth. This bridge contains 3115 
tous of iron: the centre arch alone contains 1665 tons. Up to 1830 there 
were only two cast iron bridges erected in Fraoce—the Pont des Arts, of а 
similar construction to Southwark Bridge, and the Pout de Austerlitz. The 
reason of this materia! not being more extensively used in that country up 
to 1830, was slated to be the great expense of iron, and the uncertainty of 
casting large pieces; although the same writer states, in favour of the nse 
of this material, that it is adapted to bridges of large spans, and that it is as 
durable as stone, less expensive, more easily constructed, and, as compared 
with wooden bridges with abutments of stone, is one half less expense. A 
new construction of iron bridge has been invented by M. Polonceau, and 
erected at Nantes, in the Bridge of Eidre, and the Carrousel Bridge of Paris, 
drawings of which are given in vol. ii. of the Journal, p. 79 : they are called 
Poloncean bridges after their inventor; see vol. iv. of the Journal, p. 92, 
whence the above account has been condensed. The Carrousel Bridge was 
completed in 1836; it has three arches, centre 187 ft. span, rise 16; ft.; 
two side arches 156 ft. span, and rise 154 ft.; width of piers 13 ft. The 
principle of construction is a wooden arc on the laminated principle incased 
with cast iron, the trausverse section heing elliptic and cast in 22 lengths 
and from its shape has been called the “tubular rib." Vrom the preceding 
notes sufficient has been shown that cast iron can be used in bridges to 
the extent of 300 ft. span. When the circular arc is used similar 
to Southwark Bridge, engineers are agreed that т; of the chord line 
is a sufficient rise, and that 2, of the span is sufficient width for the piers, 
the strength of the abutments being regulated merely ав" retaining walls. 
Bnt they are not agreed whether greater depth shonld be given to a rib at 
the haunches and diminish towards the crown, or that the greatest depth 
should be at the crown and diminish towards the abntment. 

Provided that the principle of a beam girder, brestsummer, or joist be 
considered as the true theory of constructioo, a beam paraholic on the upper 
edge and horizontal or level on the lower cdge, and reduced at each end to 
one-third of its depth in the centre, will be equally strong as if its form was 
parallel throughout. Oa the London and Birmingham Railway a bridge is 
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constructed under the Hampstead road, where the lower edge of the beam is 
cambered with a versed sine of 5 ft.; the upper cdge is also cirenlar, being 
drawn from two centres, the extreme depth being 2 ft. in the centre, and 
9 in. at each end: the span із 25 ft.; sectional area in twiddle 671 superficial 
inches. There is another bridge on the same railway crossing Park-street, of 
two openings of the same span; the beams have a sectional area of 56} iun 
and are horizontal at top, and cut ont in the centre to the form of an arch, 
the spandrils being filled in solid. From the above two bridges a fair com- 
parison may be instituted, aud the inference drawn that no advantage is 
gained in material in adopting the arch, over the girder; and 1 apprehead 
also that the only advantage gained by the two centred or bent girders, 
whose elevation is a “ phase" like the new moon, is in the extra depth acting 
in a perpendicular or ordinate line, and not on a radius line with either of 
the arcs. It may be also inferred that if the bridge be of large span and the 
arched form used, it will be necessary for caleulating the breaking weight of 
the bridge to take the whole depth from the chord line, including the depth 
of the roadway hearer, and deducting therefrom the openings between the 
spandril fillings. Indeed no advantage is gained in confiuing the principal 
weight of iron used in the structure to the arch formed at bottom. over the 
equal distribution of the weight over the roadway bearer, and filling in of 
the spandrils. By this means the insistent weight, or the weight of the 
materials composing the strncture, is more equally diffused over the whole 
erection. In farther confirmation of the above remark, that no advantage 
is gained in adopting the arch over the girder, I may observe that in the 
arcbed form all above the picrs are cast iron, which rest upon bed frames or 
dead plates laid on the piers, and that the ribs are strengthened longitudioally 
by fillets, monldings, flanches, &c., and that when the structure is of more 
bays or spaces than one, the different ribs in each arch are united by 
junction pieces on the piers in the direction of each rib. The ribs are also 
strengthened sideways with vertical diagonal frames or cross stays and dis- 
tance pillars, and with horizontal diagonal braces and the roadway plates, so 
that the whole forms a complete square piece of framework, and шау he 
compared to the American trellis bridge, with a circular piece cut out of 
it to form a headway between each pier. 

But to retnrn to the principle of construction of iron bridges, as adopted 
by various engineers on the railways in England. 1 will give a descriptioa 
of the ditferent kinds of bridges which have been constructed of this ma- 
terial. The principle of the bow and string suspension, as employed by Mr. 
Leather in the bridges of Hunslet and Monk Bridge at Leeds, (the latter 
being 112 ft. span, the former 152 ft. span,) has been adopted оп the Thames 
Junction Railway, and on the London and Birmingham line the same priociple 
is applied to a bridge over the Regent’s Canal at Camden Town, the roadway 
being on the chord line, and the ties of the bow strong bars of wrought iron: 
the span is 50 ft. On the same line, the 10ad from Banbury to Lutterworth 
is carried over the railway on a bridge, with a span of Gt ft., in this case 
the road is above the bow, and the ties are distended below the chord пе: 
the distance between the under side of the bow and tie bar is 4 ft.. which is 
filled in with stndding pieces or saddles, абспі the ѕап:е scantling as tLe 
spandril filling of a bridge of similar span ought to be on the common cou- 
struction. The same plan has been used on the Manchester and leeds roal 
as the bridge over the Regent's Canal; in this bridge 205 tons of wrought 
iron, and 155 tons of cast iron were used : a similar bridge is onthe North 
Midland line, at Derby. This kiud of bridge is used where headway under 
the bridge is au object. On the Birmingham and Gloucester line, at Chel- 
tenham, a bridge is built on the above principle, where both the rib and the 
tie at the level of the roadway are cast iron, the lower one being suspended 
at a distance of 4 ft. 3 in. from the upper, with strong iron rods about the 
same distance apart; the tie or bottom rib has also a rise or versed sine of 
18 in. On this line of railway 654 tons of cast iron, and 150 tons of wrought 
iron were used in bridges. On the Great Western Railway parallel girders 
were mostly used. Ina bridge over the l'addington Canal 27 ft. span, the 
extreme depth of girder is 22 in., and breadth of flanch at top and bottom 
91 in., of a uniform thickness of 2} in.; thc weight of iron in the bridge is 
415 tons. A similar bridge to the last was erected over the Grand Junction 
Canal, in which above 73 tons of iron were used; the dimensions are as in 
the last example, except the span and depth of girder; the latter is 26 in. deep. 
The bridge over the Uxbridge road, containing 165 tons of iron, is on the 
principle of a framed floor of joists: the railway crosses tle high road very 
obliqnely, say 15°, at the junction of a cross road; ure girder is used situilac 
to a trimming joist, with seven others weighing about 50 tons, tenoned 
throngh it and bearing upon it. This girder weighed 9, tons, and was 26 іп, 
in extreme depth, with flanch at top and bottom 11 ia. bread, of a uoiform 
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thickness of 4j in., and 323 ft. long between bearings. This girder broke 
soon after the bridge was completed, but was replaced again without increase 
of weight. On the Midland Counties line the parallel girders were assisted 
with side rods of wronght iron, their ends being passed tbrough cast iron 
lugs, on the upper edge of the girder, and the middle bent over a stud cast 
on the lower edge in the centre, the superstructure or roadway being gene- 
rally planking, hut where the girders were elliptic, the planking was placed 
on the lower flaneb, and the back of the girder stood above the roadway. 
On the Great Western line the space between the girders was filled in with 
9 in. arched brickwork, the girders being placed about 43 ft. apart. On the 
Pollack and Govan Railway, the Glasgow and Edinburgh, Grand Junction, 
and Leeds and Selby, the bridges were of the ordinary form. 

The weight to be carried over a bridge or railway should be calculated for 
two trains passing over at the same time, and for a turnpike road the passage 
of troops is considered the most severe test, hut in practice one of the ribs 
should be caleulated to bear the estimated weight which it is presnmed will 
pass over the bridge. In the Park-street bridge previously described, of 
95 ft. span, an area of 56 superficial inches is given to the rib; and in No. 7 
of the first table of experiments, for a span of 28 ft, with 10 tons the 
deflection was à of an inch, the sectional area being 38 in., evidently showing 
the Park-street bridge ahundantly strong. By a reference to the unpublished 
experiments on cast iron rails, you will see that the (perceptible) defection 
of cast iron commences at about one-fourth of its breaking wcight, so that 
the girder No. 7, with an area in section of 38 in. would be capable of sus- 
taining a weight of 40 tons. The girder of the bridge that broke on the 
Great Western Railway at the Uxbridge road had an area of nearly 176 in., 
with a span of only 32 ft. 

By reference to the paper in the Transactions of the Royal Society it will 
he seen that wrought iron will bear nearly as much again as cast iron before 
crushing, and hy reference to Wood's experiments on rails, it will be observed 
that it remained elastic up to five-sixths of the weight that destroyed its 
elasticity, and the deflection commenced with one sixtb part of that weight ; 
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therefore, notwithstanding the greater power of its resistance to a crushing 
force, the greater elasticity renders it inapplicable to the purposes of bridge 
building on the plan of an arch. 

I have been induced to extract the table from Wood’s wark on railways, 
to see whether wrought iron was applicable for bridges constructed on the 
common plan, having lately seen curved ribs of that material formed of rail- 
way bars acting as the support of the “lagging” of centreing, and as Mr. 
Pritchard (who introduced cast iron), in one of his earliest propositions on 
the subject, suggested cast iron ribs as a permanent centre to a back arch of 
masonry (Weale’s Bridges. page 100). 

From what has been said, 1 do not think wrought iron can be applied as 
I thought it could to large bridges. 1а the preceding examples of construc- 
tion are the following different plans. The principle of the arch fully de- 
veloped, as in Sunderland Bridge; arched ribs on the common plan, as Vaux- 
hall and Southwark Bridges; the French tubular rib; the bow and string, as 
Monk Bridge, Leeds; and four descriptions of girders, viz. parallel, para- 
bolic, parabolic curved, or one whole elevation as a phase, and the parallel 
assisted with tension rods ; also an adaptation of the bow and string of three 
varieties, viz. the bridge over Regent's Canal, оп the road from Banbury to 
Lutterworth, on the Birmingham railway. and the Cheltenham bridge on the 
Gloucester and Birmingham railway; being a total number of thirteen diffe- 
rent constructions, many being used to suit localities and confined situations; 
but for situations where no restrictions exist, the girder is the best form up 
to 30 ft. span, the arched bow and string to 60 ít., the common arch to 150 
feet, the framed voussoir, as Sunderland bridge, to 250 ft. and all spaus 
larger. 

As to what should be the sectional area when the common method is 
practised, the following particulars, collected from execnted examples, may 
be found useful: say 25 ft. span, 30 superficial inches; 50 ft., 40; 100 ft., 
110; 130 ft., 165; and the proportion of the breadth of the rib to its depth, 
one-fifteenth, say 23 inches breadth for 36 inches depth. 


lsr TanLE or Pnoor IN Tons AND DEFLECTION IN INCHES оғ CAST lRON GIRNERS ELLIPTIC ON UPPER EDGE. 


! | 
No. of Distance between ph D d Size of Fillet at top. Size of Flanch at bottom. ML Proof in | Deflection 
Experiment. supports in feet. PA USC EH В tons. | in inches. 
inches. Breadth. Depth. Breadth. Depth. middle. | 
| Be 
No. 1 i m | 148 ni 1 13 4 1} 12 6 à 
2 ne q 18 15 qs 1$ 44 1i 1i 8 i 
3 17 9 13 11 13 1$ 4 1i 14 6 3 
4 22 0 15 12 1j 1$ 5 12 12 6 | % 
5 19 6 15 12 1% 1$ 5 п 11 6 | $ 
6 13 0 10 8 1} 1$ 7 1i 11 4% 2 
7i DONE 203 17i 2 2 6 11 14 10 5 
8 13 4 12 10 1$ 14 4 1 14 6 i 
9 4722 24 19} 2 2 8 14 12 121 5 
10 20 6 15 12 13 1$ 5 1i 12 6 3 
1 12 8 10 8 13 13 4 12 1} 4} i O Š 
12 19 6 15 12 15 1% 4} 11 1i 6 | Š 
13 18 3 16 13 94 23 6 1$ 14 13} | à 
14 36 0 | 30 24 3 2 8 22 21 20 ae 
2хр TABLE оғ GIRDERS PARALLEL THROUGHOUT THEIR ENTIRE LENGTH. 
1 10 6 92 ü 13 5 1} 1i 6 i 
2 8 2 9} n 1 5 1 Wy 7 ac 
3 10 0 10 5 1 5 1 1: 63 | Ys 
4 9 0 8i 1i 14 7 13 1i 7 | n 
5 20 6 20 6 1} 6 14 | 13 15 NE. 
Зһр TABLE CONSTRUCTED FROM Woop on RAILROADS, EXPERIMENTS ON STRENGTH oF WRovGHT Iron RaiLs. 
1 281. 3 0 345 23 21 x 1 попе | none i 61 to 73* i 
2 36 3 0 "m 28 од 25 3 з 5 31,5 | Bent. 
3 32 3 0 3i 21 23. x H 1 l4 x 21 , 31 do. 
4 32 3 0 3-2, 22 23. x 1 i Je H 5 ,6 do. 
5 39 3 0 gon. ai 21 ox 1 1 15, H 5 26 do. 
6 43 3 0 3i 3i 95 x 3 1,% 1-5; È Br do. 


* With the first weight the elasticity remained, with the second weight it was destroyed, 
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EXPLANATION OF TABLE. 


Хо. 1. The girders were laid together in pairs, with a hlock of iron hetween at 
each end, and squeczed together, and the diminution of the distance hetween 
the two girders was divided as the deflection of each. Before the pressure 
was applied, parallel chalk lines were struck at a small distance apart, to 
ascertain the position of the neutral axis, which was found to be nearly in 
the centre of the depth. The hearing was 9 in. from each end, aad the 
pressure applied in the middle: the girders were kept from going back to 
their natural position hy a strong loop of wrought iron embracing them both. 
The girders were elliptical on the upper edge or back, and horizontal on thc 
lower edge ; they were also strengthened on the upper edge, and had a hroad 
flanch at bottom, and sometimes a flanch at both top and bottom. The 
whole of the girders, except No. 14 in the first tahle, were used at the 
Oxford and Cambridge Club. No. 14 was also used in the construction of 
the City of London School, Cheapside. After the above experiments, the 
architect in his next work, the Judge's Chamhers, abandoned the fillet at tap, 
and diminished the thickness; as for example, a girder of the same length 
of bearing as No. l in the first table had a uniform thickness of 12 iu., 
depth in centre 15in., at end 10 in., breadth of bottom flanch 4 in.: the 
girders at the last-named work were not proved. 

No.3. Mr. Wood calls the three divisions of the section * tap, rib, and keel,” 
the rib being the portion hetween the top and keel, for which two last terms 
I have suhstituted the words fillet and flaneh, and for the whole three terms 
I have the extreme depth. Хо. 6 is the only rail that was parallel, which 
weighed 43 Ib. per yard, and No. 4, which weighed only 32 1. per yard, was 
elliptic or fish bellied: it retained its elasticity as long as No. 6, with au 
equal weight. 

Mr. Wood gives one table of experiments of cast iron rails, the average 
weighing 55 lb., 3 ft. 9 in. hetween supports, being straight on the upper 
edge, and parabolic on the under edge; extreme depth in centre 6 in., at end 
4 in.; breadth at top 2} in., tapering away to 14 in the middle, and swelling out 
at bottom into a square, each side being Z of an inch, and the diagonal being 
vertical, broke with 53 tous; and he observes that cast iron is very rigid, 
and deflection trifling before fracture, and that by mixture of metal, so as to 
increase its specific gravity, the same rails took 1ltons more weight to 
break them. 

The following are from experiments which have not been published. A 
rail of cast iron, straight on top, elliptic on bottom, edge 7 in. deep in 
centre, 3à in. at each end; flanch at top 24 іп. х ll in, at bottom 12 in. 
x 1ł iu. and Jin. thick in the middle; with 5 tons, in the middle deflection 
Was apparent; distance between supports 3 ft. 8 in. 

At 7 tons, the deflection was +3, of an inch. 


8 n TZ n 
8) ” Ба ” 
10 n те n 
11 ” oe ” 
12 ” 25 " 
12} ib i 5 Broke instantly throngh its 


centre. 
Another cast iron rail, 2 ft. 8in. between supports; 5 in. in middle, 34 in. 
at each end, and 3 thick ; flanch at top 11 in. x 1 in., at bottom 12 in. x іп; 
broke with 83 tons; fracture in the middle, and nearly perpendicular. 


St. Ann's, Newcastle-npon-Tyne. OTT. 


LIGHTNING CONDUCTORS. 


A paper on lightning conductors, in connexion with the accident at Brix- 
ion Church, was lately read at a meeting of the London Electrical Society. 
Its author, Mr. Walker, the secretary of the society, had made a survey of 
the damage done to the tower of Brixton Church, and found in it so practical 
an illustration of Dr. Faraday’s opinion on the “lateral discharge," as to 
induce him to investigate the subject more closely. It secms that no ar- 
rangement of metals could have been better adapted than that met with in 
this steeple to invite a flash of lightning to do mischief. There was a regular 
series of stepping-stones, as it were—first, an insulated metallic cross, then 
twenty feet of stone work; in passing this interval the roof of the lantern 
was Shattcred. Then come twenty or thirty feet of conductor, in the form 
of the clock wire, and a water pipe ; and then a break of twelve feet. Here, 
again, was an explusion, and an immense mass of masonry was shattered 
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away from the base of a column intervening, between the termination of the 
water-pipe and the commencement of the next series of conductors. Within 
the Lelfry a “ lateral discharge ” took place ; the fluid passes from one con- 
ductor to a vicinal one for no other reason than to obtain a wider path. The 
author showed that electricity not only chooses a short but also a wider 
path ; and that the “lateral spark” arises from the latter property. le then 
explained that it is not enough to have a continuous or an insulated lightning 
rod; but it is most important to have it far away from other metallic bodies; 
for however capacious the rod may he, and however adapted to convey, not 
only what passed down it. but ten thousand times more, yet, if another con- 
ductor is near, a flash will pass between the two, and ignition of neighbouring 
combustibles will be the result. Fortunately, in the case in question, only a 
small part of the whole fluid passed within the tower, consequently the lateral 
explosion' was not severe. As it is not always possible to place lightning rods 
entirely out of the neighbourhood of other conductors, Mr. Walker showed 
that the possibilty of the fluid’s passing between them should then be con- 
verted into a certainty by making metallie communication between them, and 
thus tracing outa path along which the fluid might pass without the de- 
velopment of light and heat. He spoke of the peculiar property of the points 
of leaves, twigs, &c., in drawing off quietly charges ot electricity, and stated 
his conviction that tall trees would always be found valuable, if not in en- 
tirely averting, at least in greatly mitigating the force of a lightning shock. 
The theoretical opinions given in this communication were based upon the 
experiments uf the Royal Institution. the object of the author heing to show 
how closely they were illustrated on the grand scale of nature, and to direct 
the attention of the public generally to a closer study of the properties of 
lightning-rods, a subject on which, perhaps, more than on any other prac- 
tical point, more ignorance prevails than can be well conceived. 


EXPERIMENTS AT WOOLWICH ON COAL-BOXES OF STEAM 
VESSELS, 


Ox llth May a large detachment of the Royal Artillery attended in the 
Marshes, to make experiments with powerful guns against the erection repre- 
senting the side of a steam vessel, and the coal box, The experiments 
commenced at a range of 1250 yards, with 68-pounder and 56-pounder guns; 
Colonel Dundas’ 110 cwt. gun requiring 18 10, of powder to each charge, 
and Mr. Monks’ 97 cwt. gun requiring 16 Ib. of powder each charge, made 
excellent shots, but failed in passing through the coal-box, although the iron 
composing the interior portion of the case was rent for several inches where 
the balls had struck, and where they were retained, having evidently ex- 
pended the greater portion of their foice in passing through the coals. This 
result was rendered certain by the effect of one of the balls, which had 
passed through the portion of the erection extending Leyond the coal-box, 
driving before it a solid piece of the wood, 12 in. square, and about 6 or 7 ft. 
in length, and ultimately passing through a similar thickness of wood in the 
rear, sinking deep into the earth composing the butt. There were three other 
guns, 56-pounders, respectively of 85 cst., 8tewt. and 67 ewt., in weight 
each, fired during the first six rounds, but they were then discontinued, and 
the practice carried on with Colonel Dundas’ and Mr. Monks’ guns, but they 
failed in destroying the coal-hox to any greater extent than has been stated. 

The experiments were resumed on the following day with Mr. Monks’ 
56-pounder gun, weighing 97 cwt. The officers in command were so Satisfied 
with its practice, that it was ordered to discontinue firing after the 24th 
round. Several of the shot entered the coal-hox, and caused great destrue- 
tion ; and although they did nat pass through, they tore the joinings from 
ihe bottom to within about two feet of the top. Two more rounds were fired 
from ihe 68-pounder, one of which rent the joinings at the cast end of the 
coal-box from the bottom to within about three inches of the top, and a great 
quantity cf the coals fell out. The experiments with these guns, which were 
made at the long range of 1250 yards, having been concluded, General 
Millar's 10-inch gun commenced practice, having been previously placed at a 
range of 960 yards, The firing from this gun with shells was the best that 
could have been witnessed. The first shell entered the centre of the bull's 
eye, but did not explode, probably from the action of the loose coals through 
which it passed extinguishing the igniting composition before it could com- 
municate with the contents of the shell. The second shell entered within 
about two feet of the bull's eye, and did not explode, probably from the same 
cause as in the former case. The third shell entered about nearly the same 
distance fram the bull's eye as the second, only nearer the ground, and in six 
seconds exploded, throwing up into the air a tlame of ignited small coils to a 
height of upwards of 30 ft, forming a grand and imposing spectacle, ani 
scattering fragments of the shell, wood, and coals, to a distance of 200 yards 
in all directions. A fourth shell was fired, but it entered and exploded in the 
butt. 

The experiments were again resumed on the following Friday, when it was 
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resolved to fire the red-hot shot 32-pounders, at a range of 800 vards, The 
first of these entered at the bottom of the coal-box, nearly in the same line 
with the bull's eye, and set fire to the wood work, which continued to burn 
slowly along with the ignited coals. The second red-hot shot entered about 
three feet from the bull’s eye, and so lodged amongst the coals that it was 
full a quarter of an hour before the smoke of the ignited coals could make 
its way through the hole where the shot entered, and at the top of the bax, 
but it afterwards rapidly gained an ascendancy, and would have consumed 
the whule had not the fire been put out by a party of men with the fire 
engine. The experiments were concluded by firing an 8-inch shell from a 
battery, at a distance of 950 yards, and it struck in a horizontal line with the 
bull’s eye, tearing the eastern side of the coal-box, and exploding when it 
reached the back part of the box, scattering the coals, fragments of shell, 
and wood to a considerable distance. 

It is probable the result of these experiments, which have been so far satis- 
factory, will give rise to others of a similar nature, as they appear to be of 
great importance. Were the coal boxes made of iron half an inch thick, 
instead of a quarter of an inch, as theone experimented with, it would afford, 
especially at the back, a more secure hold tu the rivets of the joinings. the 
only parts whieh may be considered as having given way during the severe 
tests. The action of the loose coals appears to have a great effect іп pre- 
venting balls passing through them when about six от seven fect in thickness, 
and placed in an iron box, and the discovery may prove of great importance 
in future fortifications, and in the defence of important stations. 


IMMENSE BLOCK OF STONE, SHIPPED FOR THE NELSON 
MEMORIAL. 


Ox Thursday, 9th June, we had the pleasure of witnessing the arduous 
undertaking of putting on ship-board this huge block of stone, weighing 
30 tons, intended to form the lower part of the figure of Nelson. This 
beautiful piece of liver rock, when first detached from its original site in 
Granton quarry, was 45 tons, its under bed resting 16 ft. 3 in. below the 
datum line of low water at Granton Pier. It had, therefore, to be raised a 
perpendicular height ot 40 ft. over the inclined plane of the railway leading 
out of the quarry to the summit level. 

It was first conveyed over the floor of the quarry nearly on the level 73 ft., 
then up an incline 96 ft. long, having a rise of 11 ft. 9 in., a second incline 
430 ft. long, having a rise of 26 ft., a third incline 112 ft. long, having a rise 
of 2 ft. 3 in. 

"This was accomplished in three days by means of logs of timber laid 
down, covered with a strong flat iron bar, and malleable iron rollers 34 in. in 
diameter, and hauled by strong purchase crabs; nearly another day was 
occupied in placing it on a wagon built for the purpose, and conveying it 
along the railway to the place ol shipping, opposite the old castle of Granton, 
where a dock was excavated to admit the vessel coming alongside the rock, 
where the shears and other powerful apparatus were fixed. 

Mr. Cole, who was entrusted with the management of shipping this gigantic 
block, and the Government stores for the purpose, has been eminently suecess- 
ful in his hazardous task. 1t appears, that to test the apparatus and ascertain 
if every part was properly proportioned and efficient, on Wednesday une of 
the three blocks required to complete the figure, weighing 13 tons, was 
shipped, end every part of the beming acting perfectly satisfactorily, it was 
determined to ship the large one оп the following day, should the lide flow 
sufficiently high. At half-past one o'clock we were оп the spot, when the 
stone had been already hoisted, and in suspension between the ponderous 
shears, all hands anxiously waiting for the vessel. The Albion of Goole, 
Captain Wright. was placed alongside, there being then scarcely sufficient 
water. Precisely at two o'clock the vessel being hauled into her berth, the 
process of lowering the shears to the required angle being accomplished with 
great accuracy, the purchase tackles began to move, and so gradually and 
steadily was all this managed, that not the least creak or surge was percep- 
tible in any part. 

1р 20 minutes from the commencement of lowering away, the vessel having 
received the block, which put her down exactly a foot, was hauled into deep 
water.]|Altbough a great number of people were congregated, not the 
slightest noise or confusion occurred: every one scemed highly gratifled, 
from their giving three hearty cheers, on the vessel being hauled out. 

His Grace the Duke of Buccleuch has made a present of these fine blocks 
to the committee of management for the memorial, and we feel happy in 
announcing their being safely shipped without the slightest accident. 

We were happy to hear Mr. Cole express his sense of the kind attention 
and assistance received from Mr. Hawkins, resident engineer, and Messrs, 
Orrel) and Wightman, contractors, Granton Pier —Edinburgh Evening Post. 


— <> — 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[Jvrv, 


MR. VIGNOLES’ LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE. 


SECOND COURSE.—LECTURE ҮІ. ON ТНГ GAUGE OF ERAILWAAS. 


AFTER some preliminary observations, illustrating parts of the last lecture, 
and particularly in reference to what was stated respecting the Drighton 
railway, Mr. Vignoles procecded to enter on the subject of the breadth or 
gauge of railway, which he explained to denote the distance between the 
iron bars which form the track or way. The definition of the gauge of the 
old tramways. introduced the observation that, from their form being as it 
were an artificial rut, they were styled by the French ornières, of which the 
literal translation was “ wheel-rut." The present ordinary railway gauge 
was 4 ft. 82 in., and some speculations were made as to the choice of such a 
particular breadth ; and quotations were made from Mr. Wood's Treatise on 
Railways to show that it had been owing to an accidental circumstance—viz. 
that the first conclusive experiments on the principle of the present Joco- 
motive engines had been made on the Killingworth Colliery railway, which 
was laid to that gauge. Іп some of the first of the Acts of Parliament for 
modern railways, it had been made imperative by a special clause to adopt 
this particular gauge, aud many companies submitted quietly to the enact- 
ment, thereby preventing all chance of improvement in what was assumed 
to be perfect ab initio; but about six years ago much discussion having taken 
place as to the proper gauge, this decree was altered, and there is now no 
limitation in the width of ihe gauge, which is left entirely to the discretion 
of the engineer. Now, the consequence is, that although it would be de- 
sirable that there should be a standard gauge fixed, yet, so divided have the 
public been as to what is the right one, that we have at present no less than 
seven different gauges used throughout the United Kingdom; some of the 
Scotch lines, for instance, have a gauge of 4 ft. 6 in., and others of 5 ft. 6 in. 
The Eastern Countics Company have adopted 5 ft. The gauge of the rail- 
ways in Russia is 6 ft. On the recommendation of tbe lrish Railway Com- 
missioners, the Belfast and Armagh Railway Company have made their 
gauge 6 ft.2in. On the Great Western Railway the gauge is 7 ft. Now, 
as much as 18 years ago, Mr. Tredgold, a celebrated and scientific engineer, 
made the following observations :— The width between the rails being de- 
pendant on the height of the centre of gravity of the loaded carriage, and 
this again varying with the nature of the load and the velocity, it will be 
obvious we cannot do better than make the breadth between the rails such, 
that by disposal of the load, the centre of gravity may be kept within the 
proper limit in cither species of vehicle, whether swift or slow, and it would 
be desirable that the same breadth and the same stress on a wheel should 
be adopted on all railways. We would propose 4 ft. 6 in. between the rails 
for heavy goods, and 6 ft. for lighter carriages to go at greater speed.” 
Now, it is remarkable that, during all ihe discussions that took place with 
regard to the gauge, this observation was never referred to. When Mr. 
Brunel broke through that fixed number for the gauge, and adopted another, 
he gave very strong and sound reasons fcr so doing ; whether he was right 
in assuming so high a number as seven is questioned by many, but the prin- 
ciple upon which he went was this—‘ l have (said he) laid out the line as 
nearly level as possible; the curves that 1 have adopted are nearly equivalent 
to straight lines; | keep the centre of gravity low, by placing the body of 
the carriage within the wheels, and anticipating greater stability and steadi- 
ness, I shall be able to go at a much higher speed, and with much more 
assurance of safety." Тһе Irish Commissioners argue thus—'* From the 
nature of the locomotive engine, its power is so great in proportion to the 
friction it has to overcome, that it is capable of drawing a Joad which (even 
with a greatly increased breadth as compared with common road carriages) 
extends to a very considerable length, and, in order to reduce this length as 
much as possible, it is necessary with the present breadth of way to make 
the wheels run within the frame which supports the carriages; the seats of 
the passengers are, therefore, placed above the periphery of the wheel, 
which, for the sake of lowering the height of the centre of gravity, is made 
as small as possible." 

One great theoretical objection, therefore, to the narrow gauge, is the in- 
creased friction consequent upon the reduction of the diameter of the wheel, 
since besides what is due to the load, the friction of a wheel, at the axle, 
may be said to depend upon the proportion of the diameter of the wheel to 
the diameter of the axle; but, in attempting to carry out this principle in 
practice, the axle has sometimes been turned down so small as to produce 
much greater and more positive inconveniences, and it is very questionable 
ifit be prudent or desirable to make the proportion between the wheel and 
axle greater than 15 te 1, and which proportion ean be obtained with 3-feet 
wheels. Now, with a 4-feet wheel and a 3-inch axle, the proportion beiug 
16 to 1, it may be well doubted if, on this account alone, the large wheels 
are worth their greatly increased ecst. The commissioners, however, urged 
that the same carriage room may be preserved, by extending the breadth of 
bearing of the rails, so as to allow the wheels tu run outside tlie frame, in- 
stead of running within it, in which case we can bring the body of the car- 
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riage down to the axletree. The gauge may he thus increased from 4 ft, 65 in. 
to 6ft. 2in.—thus arguing for an increased breadth, that the centre of 
gravity may be lowered, and the diameter of the wheels thereby reducing 
the friction, and increasing ihe power, to overcome the “ surface resistance." 
This is, in other words, getting more leverage; but such an advantage, how- 
ever, does uot apply so much to railways as to common roads, for. on the 
railway, there is little or no obstacle to be found in the shape of surface re- 
sistance, except what are as a few grains of dust compared with the obstacles 
to be found on the common road, or the deep ruts in a wood, which require 
very large wheels for the timber wain. “ At the same time (continued the 
commissioners), the load itself may be reduced in height, the bottom of the 
carriage, or truck frame, being, in this case, limited by the axletree of the 
larger, instead of the periphery of the smaller wheel, and, with this reduction 
of height, the wear and tear will be reduced, and the case of the motion 
inereased. Moreover. the force to be overcome being less with the same load, 
we may, by retaining the power of the engine the same, carry a greater load 
than at present with the same velocity, or, retaining the same load, earry it 
ata greater velocity by increasing the diameter of the driving wheels of the 
engine ; or, if it be not desirable to increase the velocity, the speed of the 
piston might be reduced, which would be a great practical advantage; or, 
lastly, preserving the same load and velocity, the form and weight of the 
engine may be made less, and, probably, the one or other of these arrange- 
ments would be adopted, according to the nature of the traffic on the rail- 
way. Thus, in passenger and mail trains, it might be desirable to increase 
the velocity, whereas, in the carriage of heavy goods, it would be most eco- 
nomical to increase the load." “Rut (say the commissioners) there is a 
point which must be attended to, and that is, that the whole of the advan- 
tages apply only to level lines”? Now the Great Western was thus suscep- 
iible of having a wider gange, sinee the line was made nearly level, for, as 
ihe commissioners observe, “іп ascending the various gradients and inclined 
planes, tbe load has to be raised in opposition to gravity, and the power 
necessary to effect this is frequently equal to, or exceeds, that which is em- 
ployed to overcome the friction, and will remain the same to whatever ex- 
tent the friction is reduced. To avail ourselves fully of the reduced friction, 
those planes which cannot be worked by assistant powcr require to be re- 
duced in their slopes, in the same proportion that the wheels are increased, 
or, otherwise, tbat assistant power be applied on proportionably less slopes 
than according to the present practice "—that is to say, that the power of 
1he engine is employed in overcoming the friction of the loat, and in raising 
it up the several ascents, and what is gained by increasing the breadth of 
the railway and making the wheels run outside the frames, is only applicable 
to the former, the latter remaining the same as before; “ and the advantage 
of the alteration would be overrated if this circumstance were not taken into 
consideration." Thus it is that the additional advantage arising from the 
diminution of friction is sv small, when you come to other than nearly hori- 
zontal lines, that the advantage is lost. There is yet another reason for 
increasing the gauge—viz. that we are enabled to construct Ше machine 
without being cramped in space for the moving parts, and affording a larger 
diameter for the boiler; it was this consideration, probably, which first in- 
duced practical engineers to pay attention to increasing the gauge above 
4 ft. 8h in. 17 we had to begin railways again, we should certainly make the 
gauge wider than 4 ft.81in. Inlaying out future lines, particularly where the 
traffic is not great, the point of consideration will be to obtain the greatest 
advantage at the least expense, and to determine how much the gauge ought 
to be increased; and Mr. Vignoles stated, that, after having paid a «са! of 
attention to the subject, he gave it as his opinion, that a gauge of six feet 
would be amply sufficient to satisfy all reasonable conditions. The Irish 
Rallway Commissioners had observed, ** that, at present, the load is seldom 
equal to the power of the engine, and, this being the case, but little would 
he gained by a greater breadth of road," with a view only of reducing the 
resistance, already much inferior to the power by which it 1s to be overcome, 
except by allowing au increased speed on the line generally, and on the level 
planes in particular. With a full and overflowing traffic, there is nu doubt 
it would be advisable to employ the greatest posstble breadth of bearing ; 
but it is useless, or worse than useless, to incur a present expense for a benefit 
which it is not likely that there will ever be the means of taking advantage 
of, so that, unless under the cireumstances just mentioned—viz. an incessant 
traffic, Mr. Vignoles thought that a seven-feet gauge was over the mark. 
Mr. Vignoles stated, that the consideration of curves was connecied with 
that of the gauge, that it was a most important element in the consideration 
of railways, and would be taken upin another lecture. The rule given for 
raising the outer rail, on curves, required the gauge to be included as one 
element in the caleulation, as also the height of the centre of gravity above 
the rails, which was also contingent on the gauge, as before explained. 
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INSTRUMENT FOR CALCULATING VELOCITIES ON 
RAILWAYS, &c. 


(With an Engraving, Plate LX.) 


Tue instrument represented in the annexed plate, which I have 
named a “ Velocimeter,” is intended to supersede the long calculations, 
frequently necessary, in obtaining velocities in engine trials. 

When the times of passing the quarter mile posts only are noted, 
such an apparatus is hardly called for, since, the distances being con- 
stant, a table may readily be made out which will give the velocities 
due to the different times ; but it is a common practice, and perhaps a 
more satisfactory one, to note the times taken in traversing the several 
gradients, where the distances as well as the times are variable. The 
lengths of the inclines are generally fractional, and probably no two 
are the same, and none of the times of travelling over them are equal; 
consequently each case involves a distinct calculation, and where the 
trials have been extensive, several days may be occupied in making 
these reductions. It is, therefore, a desideratum to have some other 
means of obtaining the velocities, than that afforded by the ordinary 
methods of calculation. 

The instrument devised for this purpose, is another application of 
that very important geometrical principle—the equality of the ratios 
of the sides of similar triangles. In the right angled triangle A B C 
(Fig. 1), let A B be taken to represent any given number of minutes 
and seconds, and А С the number of miles and chains passed over in 
that time. Then, if А B be produeed until it becomes equivalent to 
an hour, and from its extremity D, a perpendicular be drawn inter- 
secting A C produced in E, А E will represent the number of miles 
that would have been traversed in the hour had the motion been 
continued, that is, it will indicate the rate per hour at which the dis- 
tance А C was travelled. Now, if А E be made to revolve round A, 
and to take any other positions, as A E' or А E," it is clear that the 
relations will still be the same, and that if any distances A С, or A С,” 
be described in the time АВ, АЕ” and A E^ will indicate the re- 
spective rates per hour. If, in addition to this, В C be made moveable 
along A D, or, what is the same thing, if A D be divided into minutes 
and seconds, and lines be drawn from the divisions parallel to B C, 
we shall he able to adjust the revolving line,to any distancesand times, 
within the limits that may һе allowed by the arrangement. 

It will probably be objected, that if the line A D, representing an 
hour, is to be divided into minutes and seconds, its length must be so 
great as to make the instrument too unwieldy for common use. This 
difficulty is, however, very readily surmounted. 

If A D (Fig. 2), be taken to represent a quarter of an hour, instead 
of an hour as in the last figure, it follows, that other things being the 
same, A E will represent one-fourth of the number of miles per hour; 
that is, if A E had four times the number of divisions, it would in- 
dicate the rate per hour: if, therefore, A E have two scales, one for 
adjustment and the other with divisions one-fourth the size for indica- 
tion, the velocities may be read off as before. Or if it be desirable 
to make use of one-tenth of an hour, instead of one-fourth, we have 
only to make the indieating divisions, one-tenth of the size of the 
adjusting divisions, and the same result will follow. 

In the application of this principle to practice, the following 
arrangements are made :—A D is the scale of time, embracing in this 
case one-tenth of an honr, or six minutes; each minute includes 15 
divisions, one of which will, therefore, represent 4 seconds, aud as 
each of these may be readily bisected by the eye, the scale may be 
considered as divided into periods of two seconds each. А E is the 
scale of distance, turning on the centre A, the adjusting seale being 
divided into 4 miles, and each of these subdivided into 80 chains; 
the same space is divided on the indicating scale into 40 miles, and 
each of these into eighths, ten miles on the one scale being equivalent 
to one on the other, in consequence of the time scale extending only 
to one-tenth of an hour. 

To obtain results by this apparatus, the revolving scale is moved 
until the division answering to the number of miles and chains passed 
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over, is made to coincide with the division, representing the number 
of minutes and seconds, occupied in the transit; and this adjustment 
being made, the rate per bour is read off on the indicating scale, at 
its point of intersection with the line D B. For instance, a gradient 
1 mile 25 chains long, is traversed in 2 minntes 4S seconds; what is 
the velocity? The divisions corresponding to these data being made 
to coincide, as shown at (a), the point of intersection on the indicating 
scale is examined, and the velocity found to be rather more than 28 
miles per hour, which is the result given by caleulation. 

Again, a locomotive travels 1 mile 54 chains, in 4 minutes 40 
seconds: required, the rate per hour. The revolving seale is moved 
as before, until the distance division I mile 54 chains at (5), is brought 
to (0) on the division of 4 miles 40 seconds; the edge of the scale 
will then ocenpy the line A c’, and the point (c) on the scale will have 
arrived at the point of intersection (c’), showing the velocity to be 
rather more than 213 miles per hour. 

Of the three data time, distance, and velocity, any two being given, 
the third may be found, so that the apparatus may be employed in 
finding times, and distances, as well as velocities. Thus, having fixed 
the velocity at which the trains on a railway are to travel, and know- 
ing the distances between the stations, the times of arrival may be 
ascertained, by adjusting the revolving scale to the required velocity, 
and noting the times corresponding to the given distances, aad should 
the results be unsuitable, other velocities may be assumed, until the 
desired ends are fulfilled. 

I have constructed two of these instruments, one for small, and the 
other for greater distances. The first (as far as I can remember, for 
it is not now in my possession,) is about half as large again as the 
accompanying drawing, and has the same arrangement, except that 
the indicating scale extends to 45, instead of 40 miles, and the time 
seale has double the number of divisions, so that differences of a 
second are appreciable. The other has a time seale extending to 15 
minutes, each minute being subdivided into periods of 4 seconds, so 
that differences in time of 2 seconds are available. The scale of dis- 
tance has the adjusting scale divided into 114 miles, and each mile is 
subdivided into distances of 2 chains; the indicating scale extends to 
45 miles, and each mile is divided into tenths. In both cases, the 
subdivisions of the time seale are made by lines of different colours, 
so as to avoid confusion. 

These instruments, although made of Bristol board, and having a 
needle for the pivot of the revolving scale, gave results within one- 
eighth of a mile per hour of the truth; an approximation quite near 
enough for ordinary purposes. They were used for some time in 
engine trials, on the Birmingham and Gloucester Railway, and were 
found to answer very satisfactorily. 


Derby, May 13, 1842. HERBERT SPENCER. 


ARCHITECTURAL DRAWINGS, ROYAL ACADEMY. 


GREAT was our surprise, on looking over tlie catalogue, to find that 
the Professor of Architecture has not contributed a single drawing of 
any kind to the Exhibition. How are we to explain this? Are we 
to attribute it to the retiring modesty of true genius? Hardly so: 
we are, therefore, inclined to set down the Professor’s absence to a 
different eause—certainly not to too sensitive modesty ; neither does 
it bespeak in him any very great zeal for that department of the 
Academy in which he is, or ought to be, more especially interested. 
We own we have been disappointed, for we had made quite sure of 
seeing, if nothing else of his, the design for the Taylor and Randolph 
Institute at Oxford ; more especially as he has not seemed unwilling to 
give publicity,to it, having nearly a year ago allowed a woodcut of it to 
be given in one of the Oxford papers. Perhaps he has since repented 
of doing so, for he can hardly have heard any very favourable com- 
ments upon it; nevertheless, as the design has been seen, and as the 
building when erected cannot possibly be seercted from public obser- 
vation, Mr. Cockerell need not have been so very shy of exhibiting 
any drawings of it, unless he thinks it is most prudent to steer clear 
of criticism as long as he can, instead of running into the very jaws 
of it, in Trafalgar Square. АП, therefore, we can at present say, in 
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regard to what the Professor is doing at Oxford, is that it promises to 
be just sueh another architectural ornament to that university as the 
Westminster and British Assurance Office is to the Strand, which has 
found one, and only one, solitary admirer, viz., Mr. Britton, who, in his 
usual language, ealls ita “fine building”! There are several other 
things either actually in progress, or about to be begun—that is, if 
there be any truth in report—which we fully expected to obtain a 
sight of at the Exhibition; among the rest, of the Albert Gate that is 
to be, leading into Hyde Park, which the newspapers have told us is 
to be something qnite magnificent, and, therefore, we hope, will not turn 
out after all to be something exceedingly paltry. Neither do we see 
Tite’s model of the portico of the Royal Exchange, as now extended, 
and improved from the first design, or any drawing of the inner 
costite, which we have heard will now be different from the published 
eaograving of it, and which, whatever it may be as to taste, will, we 
trust, never be made such a palpable absurdity, in a climate like ours, 
as a mere open court for a place of rendezvous for business. 

Sir Robert Smirke never exhibits upon paper, and had he never 
exhibited in stone and mortar it would have been no loss to English 
architeeture ; but Welby Pugin—we do not understand what motive 
he can have for never sending any drawings of the numerous catholic 
churches he has erected, because bardly can he shrink from a com- 
parisou of them with the majority of the desigus for chnrches we 
here meet with, year after year; rather wonld such comparison be a 
triumph to the author of the *Contrasts."* It is possible that the 
Academy have resolved Mr. Pugin shall bave no such triumph on their 
premises, and have, therefore, shut their doors and their catalogue 
against him as an audacions “ Babylonian,” and follower of the lady 
іп scarlet. Others there are who seem now to have ceased exhibiting 
—Decimus Burton, Basevi, Salvin, Blore, &e.; nor have any pro- 
vincial architects contributed a drawing of any building of note to 
the present exhibition. Whether it be that the profession are grown 
lazy, or whether they have come to the resolution of turning their 
backs upon the Academy, since the Academy shows very little dis- 
position either to countenance or to back them, or to do anything for 
their better accommodation, we cannot say; but there certainly are 
some symptoms of indifference and falling off, on the part of the 
architects, or perhaps they have taken their cue from the Professor, 
who, on his part, may be loth to encroach upon the exceedingly 
limited space allowed for architectural drawings. 

Limited as that space is, and much as it requires to be extended in 
one direction, we eould wish to see it still more abridged in another, 
namely, as to height; for of the fonr tiers of architectural drawings 
hung up on the walls, only the second one from the floor, or that on 
the dine, ean be properly seen aud examined. The other two may be 
seen by those who will nndergo the fatigue and trouble of stooping 
down to the one, and standing on tiptoes to cateli a sight of the other; 
bnt as for the fourth or uppermost it is impossible to see itat all. Of 
architectural subjects so hung, nothing whatever is discernible—nothing 
can be made out, except the mere general form; all detail, and even 
the separate features, are lost, and if this circumstance be an advan- 
tage and a favour in some instances, it becomes a great disadvantage 
and a piece of injustice in others. Many of the drawings put out of 
sight in this manner are not at all larger—several are even smaller— 
than those whieh are placed much nearer the eye. Are we, then, to 
understand that it matters little whether they can be discerned or not? 
for if so, why are they hung up at all? or why does the Academy 
allow its catalogue to hold out to us the promise of seeing a great 
many productions which, when we begin to look about for them, we 
find are not to be seen at all?—which tantalizing discovery, by the 
bye, is the most we can discover of them. In this predicament are 
nearly all the competition designs for the Camberwell church; the 
consequence is that it is impossible io compare them together, or dis- 
tinguish one from another. Quite useless, therefore, is it to attempt 
to follow the catalogue, bv taking the numbers seriatim; all we can 
do is to refer to the catalogue for the titles of such of the subjects as 
the eye can reach. The consequence is that, on looking over the 
catalogue afterwards, we iuvariably find that we have passed over a 
number of subjects which, judgiug from their titles, ought to be worth 
seeing. We reproach ourselves for опг own carelessness and negli- 
gence, in omitting to take notice of so many interesting subjects: how 
could we possibly pass by such or such design, without even stopping 
to see what it was. And yet we should have served Barry’s designs 
just the same, had they been placed like many others which, as far as 
uM 7 O O A OGNI 

* How happens it that the series of ** Lectures?" by Mr. Pugin, so osten- 
tatiously advertised several months ago, as being about to appear in the 
Art-Union, are not yet forthcoming? Did the editor find them much too 
“ Babylonian” to be made use of; or did he begin to cackle and reckon проп 
his chickens before they were hatched? One or the other certainly secms 
to be the case. 
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seeing them is concerned, might just as well have been hung with their 
faces towards the wall, and have had their titles written in large letters 
on their backs. 

Having mentioned Mr. Barry, we will now speak of his two interiors, 
Nos. 1030 and 1040, the intended Royal Gallery and St. Stephen’s 
Hall, in the New Houses of Parliament, which are admirable as archi- 
tectural pictures, masterly in execution, carefully made out in detail, 
without being prim or tame, and freely touched and full of effect, 
without that eifect being at all strained or exaggerated. On the other 
hand, the architecture itself is pictorial and scenic; rich, but chaste, 
and consistent in character. Yet it is a question with us whether 
these drawings will satisfy the expectations of all who look at them 
for the effect of the proposed mode of decoration with fresco-paint- 
ing,* the spaces intended to be so filled up being nothing more than 
a series of moderate-sized compartments, in which oil pictures or 
pieces of tapestry might be inserted, Except, then, those panels form 
part of the architectural arrangement, and are provided for painting, 
there is no pictorial embellishment. 

Nos. 1019 and 1055, two very forcible and clever perspective 
drawings, showing the interior and exterior of the church now 
erecting at Wilton near Salisbury, by Messrs. Wyatt and Brandon, are 
sufficiently conspicuous, and are remarkable, not only on aceount of 
the unusnal style made choice of, but for the equally unusual liberality 
with which the design seems to be carried out, so very different from 
that of the “greatest accommodation at the minimum of cost” priu- 
ciple adopted of late years, and whieh has covered the country with 
cheap churches, which it would be complimentary to compare to barns, 
they being far more unsightly—crammed with pews and galleries, for 
the purpose of packing a congregation together within the smallest 
possible compass. In proportion to the space it oecupies, the Wilton 
church affords comparatively very few sittings; and is, besides, so 
uniformly deeked out, and that in a manner quite contrary to estab- 
lished regulations, that we cannot for a moment suppose the Church 
Commissioners or other anthorities to have been concerned with it, or 
that there was any competition, and a programme from a committee 
on this occasion. Whether the style—which is a mixture of the early 
Italian or Lombardie with Norman—was suggested by or suggested 
fo the arehiteets, we know not, but they certainly appear to have had 
a carte blanche afforded them, and to have been not atall stinted ; 
whereas stinting and stinginess usually manifest themselves most 
disagreeably iu nearly all our recent ecclesiastieal structures, for if 
they make any pretension to architectural design externally, they are 
chillingly naked and bare within, or vce versd ; else are they equally 
insipid and mean throughout. "There are no indications here of the 
design having been pared down, and we hope that such operation will 
not or lias not taken place in the building itself. The design, indeed, 
is not so entirely satisfactory that it would not have borne any addi- 
tional study ; but searcely ever does it happen that tlie afterthoughts 
adopted for a building during its progress are improvements or cor- 
rections—rather quite the reverse. The omission of those ornamental 
expletives which, whatever share they may have had in influencing 
the first choice, are, on maturer consideration, rejected as superfluous 
redundanees, allowed to pass in the drawings, because nothing is 
easier than to emit them in the building itself. The lofty square 
campanile at the north-west angle, detached from the church itself, 
except as connected with it below by a short corridor forming an in- 
ternal communication between them, is not only a very marked feature 
—one which gives variety as well as importance to the whole exterior 
—but being so placed, serves to extend the front very much; and we, 
therefore, think its position in the plan better than that of the Streat- 
ham church eampanile, which is attached to the apsis end of the 
building. The front itself bas a good deal of rich and characteristic 
detail: the decorated porch below, and the large wheel window above, 
tell well in the design; but we apprehend that the red tiling— 
especially that strip of it forming a penthouse covering to the pro- 
jection of the lower part of the front, within which the entrance or 
porch is recessed—will produce a rather erude and disagreeable effect 
in execution, and have a too homely, if not a positively mean and 
vulgar, look. 

With No. 1038, “The County Assize Courts erecting at Cambridge,” 
by the same architects, we are not so well satisfied. The style is 
Italian, and the composition a Doric order in pilasters, with seven 
intercolumns or compartments, five of whicli are filled in with open 
arches resting upon detached columns of a lesser order. The loggia 


* In regard to fresco- painting, the present exhibition affords no symptoms 
of our artists preparing for it. On the contrary, the dion in it, Maclise's 
“ Scene from Hamlet," indicates a taste diametrically opposed to fresco. for 
E oper in the wax-work style uf art—perfect deception, and nothing 
aigher. 
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thus formed gives both character and picturesque expression; still 
the ensemble is neither particularly happy nor partieularly original, 
It looks too much like a mere architectural reminiscence, without any 
attempt at individnality, and without much study as to detail. It 
strikes us, also, that the whole facade is by far too low—at least, such 
is the idea conveyed by the drawing, which, it must be owned, is not 
a particularly agreeable one, being exceedingly heavy in its shadows. 

Nos. 1027 and 1050, are drawings of the Moorshedabad Palace. 
An elevation and plan of the Palace appeared in the Journal for May 
last. 

Хо. 1037 shows us Mr. Elmes' building for the Law Courts at 
Liverpool, from the same point of view as the outline wood-cut draw- 
ing of it in the last volume of the Companion to the Almanac, but with 
some subsequent alterations in the design, the chief of which is that 
the southern portico will now be octastyle, diprostyle, instead of hexa- 
style, monoprostyle. І further appears, from the small plan, that the 
semicircular projection at the North end—a drawing of which we 
should like to have seen here—is considerably enlarged. But if so 
far there is some improvement and amplification, we perceive also 
that there is now some retrenchment in regard to decoration, for in- 
stead of the screen between the sqnare pillars in the lateral divisions 
of the East front, having panels with subjects in bas-relief, there will 
be no other seulpture there than a single large wreath in each eom- 
partment, and even that may probably be eventually omitted. We 
regret this change in the design, for we would rather haye seen some- 
thing added in regard to sculpture and embellishment than the con- 
trary. Of display with columns there is enough, a very unusual and 
striking degree of it, so much so that something is wanted to produce 
consistent richness in other respects. Therefore, if instead of adding 
more columns to the South portico, its pediment had been filled with 
sculpture, and the reliefs on the other parts abovementioned had heen 
retained, the whole would have been materially better, a much finer 
piece of architecture, and of very superior quality, whereas now the 
quality at first promised will, we fear, be greatly abated. However, 
although it will not be made so much of, as the drawing and descrip- 
tion in the “ Companion” led us to expcet, there will, at any rate, be 
one novel and happy idea in the eomposition, namely, the square pil- 
lars with sereens between them, whieh, as may be seen by the present 
drawing, will produce a piquant effeet, and serve to earry on the order 
uninterruptedly throughout, at the same time avoiding that wearisome 
monotony which it is so diffieult to avoid or get rid of in Grecian ar- 
chiteeture, without breaking up the composition, or introducing irre- 
levant features that more or less jar with the colonnaded portions of 
the design. 

No. 1068 is interesting as a representation of the so-mucli-talked-of 
embellishments of the Temple Chureh, and eertainly the vaulting of 
the roof is splendidly decorated іп а mode almost unique in this coun- 
try; yet rich and tasteful as it is in itself, we do not think it either 
aeeords with the style of the edifiee, or is particularly appropriate to 
its eharacter. Its gaiety and luxuriance recommend it rather fora 
ball or banquetiug room than for a ehureh, at least noi for one whieh 
is in other respects almost bare of ornament of any kind. In the 
building itself the effect may, perhaps, be diflerent—very much better; 
if not, the cost so incurred might have been spared, and the money 
шөге judiciously applied to the паргоуіпе and embellishing the ex- 
terior of the Gothie building in the Temple, facing the garden, which, 
if it does not need being repaired, certainly stands in very great need 
of being reformed. 

The two drawings by Mr. Ferrey marked Nos. 1081 and 1092, are 
both, we presume, views of the same building, viz. a house erecting 
for Chas. Porcher, Esq., at Cliff, near Dorchester, although 1092 is 
merely called a Design—a mistake, probably, in the catalogue, or in 
the earlier impressions of it—and it is to that side of the building, or 
its entrance front, that we give the preference, as being more piquant 
in character than the other, whieh, owing tu their being so many win- 
dows, all very spacious and nearly uniform in size and design, is some- 
what too monotonous, and seems to require breadth and repose. Upon 
the whole, however, itis a very pleasing specimen of the Tudor do- 
mestic style. 

Of the three drawings sent by Mr. Donaldson, one is so remarkable 
that we give its title at length from the catalogue; “ View of the 
principal partof an approved design for rebuilding ITallyburton House, 
Angusshire, N. B., the seat of the late Lord Douglass Gordon Hally- 
burton, composed in the style of the Florentine palaces and villas, at 
the express desire of liis Lordship." From this explanation it appears 
that the peculiar style here adopted was entirely of his Lordship’s 
own ehoosing, aud so far tlie arehitect is not at all responsible for 
what we cannot help considering a very unhappy seleetion, for even 
what are the merits of the early Florentine palazzo style, diseom- 
mend it almost more than any other for a modern country mansion, 
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for which purpose it is by far too stern and forbidding, and partakes, 
moreover, too much of town architecture. Still, although the style 
was forced upon him, we think there was no occasion for Mr. D. to 
follow it so closely. Without too widely departing from it, he might 
Пате treated it with artistical freedom—might have subdued some of 
its asperity, and have refined it in many other respects; instead of 
which, he rather seems to have exaggerated some of its least pleasing 
qualities. Besides what is mere matter of taste, we should appre- 
hend that the peculiar shape of the windows, viz. two arches resting 
upon а central column, must not only produce a bad effect within the 
rooms, but be very disadvantageous in regard to internal character 
and mode of decoration. 

No. 1118, * An Elevation of All Saints’ Church, Gordon Street,” 
is by the same architect, in а style equally unusual as that of the 
preceding subject. Disposed, however, as we are to welcome novelty 
in designs for churches which do not profess to be in the Gothic style 
—to welcome almost anything in preference to the customary com- 
mon-place portico, generally very ordinary in itself, and thrust forth 
is a sort of apology for the general architectural slovenliness—we can- 
not say we greatly relish this specimen, and we relish still less its 
execution in the drawing, for in the building the shafts of the pilasters 
are not of stone like the other dressings, but merely of brick, owing 
to which and to their projecting so very slightly from the face of the 
rest of the wall, they are scarcely visible, distinguish themselves 
neither by difference of colour and surface, nor by shadow, therefore 
their capitals look only like so many patches of carved stone, discon- 
nected from every thing else. What would Mr. D. himself say to 
columns with only their capitals in stone, and their shafts of brick- 
work? Most probably he would call it a great solecism in taste; and 
in our opinion he has committed quite as great, if not a greater one, 
because, at all events, the shafts of such columns would show them- 
selves distinctly, which is not the case with those of his pilasters. 
The front of the church in Gordon Street exhibits far more of niggard- 
liness in saving the paltry difference of cost between stone and brick 
for the pilasters than of the economy of design, for though it was 
deemed expedient to adopt such homely material for what are im- 
portant parts in the decoration, there are three small circular slabs of 
coloured maible introduced in the frieze, which produce no other 
effect than so many small windows or pigeon-holes. There is also a 
good deal of carved stone work over the doors, difficult to be described, 
for though supplying tbe place of pediments to them, those large 
arched ornaments are altogether different from any sort of pediment. 
If, therefore, retrenchment was necessary at all, we think it might 
have been applied to these extraneous pieces of decoration, which 
might have been either reduced to pediments of the usual form, or 
omitted altogether. 

1097. *Storehouses and other buildings, designed for a public com- 
pany,” by E. В. Lamb, is so unfavourably placed as to be in danger of 
being quite overlooked. It is, however, worth while stooping down, 
to obtain a sight of it, fur it shows how much valuable effect may be 
produced with the simplest means by nothing more than artist-like 
arrangement and management; we say “nothing more,” yet that 
nothing more seems to be very far more than architects in general 
сап accomplish, or even seem to aim at. While so many of our pub- 
lic buildings, and those not the least costly ones, are, in the quality of 
their architecture, little better than warehouses or barracks, as, for 
instance, the exterior of the new portions of the British Museum, we 
here perceive how even storehouses might be rendered tasteful and 
highly picturesque architectural objects; and were the banks of the 
Thames lined with warehouses and storehouses similar in style to 
those here designed by Mr. L, the view from the bridges and from 
the river would afford a finer succession of architectural sccnery than 
any other part of the metropolis. If we want a striking contrast to 
this, in point of taste, we have only to turn to 

Хо. 1119, “The North and West Fronts aud the Interior of the 
First Quadrangle of the Royal Naval School, as approved by the 
couucil and proposed to be built at Counter Hill, Deptford.” J. Shaw. 
This is a шеге red brick house, full of windows, of most dismal physi- 
орпоту, and without any sort of pretension to architectural design; 
therefore it has no pretension to be thrust into an exhibition room — 
more especially one where room itself is so scarce that many things 
far more wortli seeing, are thrust out of sight. 

On No. 1139, with its stately Corinthian portico, first catching our 
eye, we had no idea that it could be other than a iere design, and 
were, therefore, very agreeably surprised to find, on referring to the 
catalogue, that itis the representation of the “Wesleyan chapel, &c.” 
now erecting at Kingston-on-Hull, for it has certainly a far more 
classical look, and is withal a more varied composition, than anything 
similar in style in our own church architecture. Besides being an 
octastyle, the portico has an inner recess, with two columns in antis, 
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whereby it acquires a very unusual degree of effect and richness, 
which is further increased. by the whole being raised ou a stylobate 
terrace, ont of which is cut a flight of steps forming the ascent to the 
portico. On this terrace are two lower buildings or wings (for the 
sacristy and keeper's house,) connected with the central one, hy open 
colonnades of the Grecian Doric order. Picturesque, however, as are 
the arrangement and combination in this respect, we must confess we 
are not altogether satisfied with the design of these wings. The 
elevations of their sides towards the portico (with a door between 
two windows in each), sadly impair the general effect, and have too 
much the look of ordinary park lodges: the wiudows should be omitted 
here altogether, and placed ou the other side. Neither is the lesser 
order so good as it might be, and the columns are so far apart. that it 
looks poor and straggling, and produces a disagreeable contrast with 
the central portico. In [m had tlie lesser order been Ionic, it would 
have combined far better with the Corinthian one: Messrs. Lockwood 
and Allom would have done well—or we may say, wonld have done 
better than they now have—had they bestowed a few second thoughts 
and corrections on this design. 

The Wesleyans seem to be now vying with the Catholics in new 
structures and show of architecture, for the very next No. (1140) is 
“The Wesleyan Theological Institution, now erecting at Richmond, 
Surrey." Who Mr. A. Trimson, or Trimen, for his name is spelled both 
ways in the catalogue, may be, we know not, but he certainly recom- 
mends himself to us not a little by this specimen of his taste. The 
stvle is the later Gothic, and the character collegiate, with some 
degree of novelty also in the arrangement, there being a range of 
spacions and more than ordinarily ornamented windows on the lower 
floor, with two series of chamber windows above them. 

Among those drawings which we did see, but which we have not 
noticed, is No. 994, ** A Royal Academy for the fine arts, including a 
National Glyptothek and Pinakothek,” by C. Tottie; nor should we 
mention it now, were it not to express our astonishment that such an 
Alexandrine-verse design, “dragging its slow length along," should 
have found any one to admire it. Remarkably poor and insipid in 
itself, it is spun ont to most wearisome monotony, for it is little more 
than a mere string of Corinthian columns, with two rows of arched 
doors and windows between them. It is just snch another piece of 
architectural insipidity as the front of the Royal Institution, Albemarle 
Street, or that of Chester Terrace, in the Regent’s Park—mon- 
strously prolix, exceedingly lengthy, very drawling, and intolerably 
dull, This is an ungracious conclusion to our remarks, but there is no 
help for it, for here conclude we must, unless we choose to risk the 
chance of being excluded from the present number. 


ErrcrRo-MaAGNETISM AS A Moving Power.—The Consul-General of 
the Netherlands, in a commuvication dated the 18th April, thus announces 
the removal of the hitherto greal obstacle to the practical application of 
eleciro-magneiism as an effective propelling power :—“ A private gentleman, 
M. Elias, of Haarlem, has just published the description of a new machine 
invented by him, for the application of electro-maguetism as a substitute for 
steam. The object of the inventor has been chiefly to remedy the defects 
which, in 1839, rendered the otherwise ingenious invention of M. Jacobi, of 
St. Petersburgh, а fotal failure, in as far as practical utility is concerned. 
Those defects originated, it seems, in the erroneous supposition that the 
power of the magnetic bars exclusively resides in their extremities, whence 
the form hitherto given to all electro-magnetic machines—viz. that of a 
horse-shoe—which, while it occasions au unavoidable interruption of the 
magnetic stream at each new inversion of the poles, at the samc time leaves 
the power resident in the remaining part of the bars wholly unemployed. 
The new invention of M. Elias, on the contrary, has the very great advantage 
of rendering effective the full power of the magnetic stream uninterruptedly, 
and throughout the whole body of the apparatus. This consists of two 
concentric rings of soft iron, standing on the same plane, of which the ex- 
ternal one is immovable, while that on the inside revolves round its own 
axis. By means of a picce of copper wire, wound about each of these rings, 
he has given them six magnetic poles, placed at equat distances from one 
another, the whole heing so contrived that the one riog exerts its inducing 
power on the other throughout the whole circumference, and always at the 
same distance. А small but very perfect model of this important invention 
is now open to public inspection here; and the result of its operation is 
allowed, hy those skilled in such matters, to be such as to insure the most 
triumphant success.” 
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Architecture of Machinery; an Essay on propriety of form and pro- 
portion, with a view to assist and improte Design. By SAMUEL 
Стево, Jun, С.Е. London: John Weale, 1512. 


Tr the execution of this work had been at all answerable to the 
interest of the subject it professes to discuss, our present task would 
have been a more agreeable as well as a more simple one. Ви after 
a diligent perusal of Mr. Clegg's essay, we find ourselves unable to 
resist the conviction that its author has failed in his object, and that 
the consummation which tbis essay was intended to bring about is just 
as remote asever. We feel it, therefore, in some measure incumbent 
upon us not merely to enter a protest against the heresies into which 
Mr. Clegg has fallen, but, so far as our limits will permit, to relieve 
the necessities his essay was meant to extinguish. 

We perfectly agree with Mr. Clegg in thinking that the beauty of a 
piece of machinery is a consideration by no means unimportant, and 
it is one in our mind second only to the qualities of efficiency and 
convenience. We believe, with Mr. Clegg, “that the majority of 
those for whom machines are constructed cannot enter into the merits 
of their interoal action, or of their comparative performance; and, 
therefore, not being willing to yield the right of opinion, judge from 
outside show, as thev wonld of a picture or statue, where the only 
aim is to charm tlie eye, or excite pleasurable sensations in the mind.” 
We think also that “It may, therefore, be inferred that in many 
instances the want of elegance in tlie contonr of a machine is not only 
displeasing to the spectator, but disadvantageous to the manufacturer ;"" 
and we believe tliat it is disadvantageous to the manufacturer because 
popularly displeasing. But we cannot assent to the legitimacy of the 
conclusion deduced by Mr. Clegg from this proposition: we do not 
think it follows that, where architectural contour is unattainable 
without the infraction of architectural rules, it will, therefore, be the 
best or even the most popular course to adhere to the mechanical 
contour merely, or be content with those unadorned forms which 
science indicates as the best for withstanding the strains to which 
machinery is subjected. The selection of such unembellished forms 
we may suppose would be made by the accomplished mechanician, 
who would probably see in their superior scientific fitness an ample 
compensation for their destitution of ornament; but we can scarcely 
suppose such inducements to be operative with those who, without 
any pretensions to scientific capacity, are nevertheless disinclined to 
surrender their right of judgment, but judge of an engine as they 
would judge ofa picture or statue. Upon such persons all evidences 
of nicety of scientific disposition must manifestly be thrown away ; 
and they will in general esteem that to be the handsomest design 
which is the most exuberantly embellished. It is quite true that many 
of the designs to which a preference so regulated will be given must 
probably be ungraceful and incongruous; inconsistent perhaps with 
every principle of good taste, as well as with every established prin- 
ciple of science. But this only argues the absence of good taste among 
those who are pleased with such barbarisms, at the same time that 
it shows they are solicitonsto gratify a sentiment which to them stands 
in the place of it. Nor can we be astonished at this depravity of 
taste among the multitude, when we remember how rankly it flourishes 
among those even with whom science is familiar, and reflect that taste 
is the resultant of an infinitnde of influences, each slight in its indi- 
vidual character, and too remote and evanescent to be determinable 
by rules, or be susceptible of reduction to any empirical form of 
expression. The great majority of mankind are not only destitute of 
that uatural sensibility upon which delicacy of taste can alone be 
engrafted, but are often unpossessed even of that knowledge which is 
necessary to enable them to distinguish glare and extravagance from 
true sublimity. То е less obvious or obtrusive beanties they will 
be insensible; they will derive pleasure from what is distasteful to 
those of more cultivated understandings, and will often mistake 
imperfections for excellence. 

It appears to us Шеп that Mr. Clegg's argument, instead of proving 
the propriety of engineers adapting the exterior of their machinery 
to the taste of their customers, rather shows that the customers ought 
to improve their taste, or not intermeddle. Butat the sarne time we 
find that Mr. Clegg, in opposition to his own precepts, recommends 
a style of machinery the alleged superiority of which rests upon 
qualities which science alone can illustrate, and which the commonalty 
can neither appreciate nor comprehend. There is much inconsistency, 
we thiok, in this part of Mr. Clegg's dissertation. Не first tells us, 
р. 2, that an attention to outside show, or, as we understand it, to em- 
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bellishment, is highly expedient, whilst in p. 3 he deprecates the use 
of any ornament whatever. * If," says he, “those parts (of machinery) 
are made insuch a manner that they have strength in the proper place, 
stability without unnecessary weight, and simplicity of form without 
meanness, they require no other ornament, because their own рторог- 
tions will constitute their greatest." We confess this looks very much 
like ariddle to us. The embellishment of machinery either is or is 
not expedient, and we should have been thankful to Mr. Clegg, had 
he stated a little more clearly to which doctrine lis opinion inclines. 
From the examples of marine engine-framing which he recommends, 
and other circumstances, we conclude that he is hostile to the intro- 
duction of any embellishment whatever, on the principle, we presume, 
that that which contains everything necessary and nothing redundant 
is the most fit, and consequently the most beautifnl. If this be Mr. 
Clegg's creed—and we believe that it is—we must say that we think 
it a very preposterous one. Fitness, though a coustituent of beanty, 
is not the only constituent: disproportion will, itis true, give pain, 


| and symmetry will confer pleasure ; but many things, though perfectly 


well proportioned, and excellently adapted to their intended purposes, 
have very slender claims upon onr admiration on account of their 
beauty. А barracks or a cotton mill may be as well adapted to their 
respective ends as St. Paul’s or the Parthenon, but who would, there- 
fore, pretend that they were equally beautiful? In like manner, an 
engine with a wooden beam or wooden framing, and with the malleable 
iron work, with the exception of the rubbing parts, just as it left the 
smith’s anvil, may be as scientifically constructed, and in every respect 
as efficient as the most highly-finished engine that ever was manu- 
factured. But who would, therefore, be prepared to maintain that it 
must necessarily be as handsome? We differ entirely from Mr. Clegg, 
in regarding fitness as synonymous with beauty; at the same time we 
willingly admit that beauty can never exist in perfection where fitness 
has not been scrupuleusly attended to. 

Tn p. 16 Mr. Clegg favours ns with the following definition of taste, 
which appears to us liable to exception: —“By the word Taste is 
meant that proper and well-directed exercise of the judgment by 
which a man acquires facility in detecting impropriety of form, and 
distinguishing with readiness the masterpieces of great hands from 
the performances of vulgar artists.” Now correct taste, we contend, 
involves not merely the possession of a sound judgment, but of a good 
deal more. Any mathematician can determine the proper form of a 
body to resist any given strain, and a man of great knowledge and 
experience may be supposed capable of determining the best shape 
and proportion of a structure for fulfilling any required condition. But 
all this may be settled and the question of beauty remain untouched, 
and it is only iudeed where the dominion of judgment ends tha‘ the 
ешріге of taste properly begins. Not that there is anything in taste 
inconsistent with the results which judgment has developed, or even 
independent of them, but that when science bas exhausted her skill, 
another agency is available to carry us to a still higher pitch of 
excellence, and to heighten our enjoyment, not by any new evidences 
of fitness, or by any appeal to our judgment at all, but by calling into 
activity a multitude of hidden sympathies, and establishing a commu- 
nion with the most exalted seasibilities of our nature. We do not mean 
to say that in looking at machinery—whatever be its character—such 
feelings are likely to be excited in any eminent degree; bnt whatever 
pleasure may be derived from its inspection, over and above that due 
to the sense of its judicions construction and arrangement, is undoubt- 
edly due to their existence. Beauty is not to be estimated by the 
rule or the plummet, or computed by means of logarithms; and 
the author of the work before us, by reducing beauty to a mere 
question of fitness which may be so estimated has, in our opinion, 
degraded taste from her proper sphere, and proved himself incom- 
petent for the function he has ventured to exercise. 

But it is time that we should consider some of the forms of 
machinery with which Mr. Clegg presents us. Fig. 24 is the framing 
of a marine engine, as constructed by the Butterley Company ; fig. 25 
is the marine;engine-framing of Boulton and Watt; and fig. 26 resem- 
bles the framing made by М2. Clegg for the City of Londonderry and 
other vessels. There is no attempt at decoration in any of these 
examples, and they are all, in our estimation, far from handsome. 
Fig. 27 is the framing of the Wilberforce, the diagonal stay of which 
is curved. We agree with Mr. Clegg in thinking this curve disad- 
vantageous, but the object was not, as he supposes, to introduce a 
large condenser. The stay of the framing of the Royal Tar, by the 
same maker, is likewise curved, although the condenser is of the usual 
description; and that framing has stood and lasted better than any 
with which we are acquainted. Fig. 28 is the framing of the Don 
Juan; fig. 29 the framing nsed by Messrs. Scaward ; and fig. 30 that 
at one time used by Messrs. Fawcett and Co., of Liverpool: these 
three framings are of the Doric order. We agree with Mr. Clegg in 
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thinking that this order of architecture is not well adapted for the 
framings of steam engines; and, indeed, our opinion is that not one 
of the existing orders is fitted for that purpose. "There is something 
very unmeaning in columns stuck upon the top of columns, and little 
columns stuck here aud there over the framing, of all possible propor- 
tions and dimensions. Nevertheless, although figs. 25, 29, and 30 are 
indisputably architectural monstrosities, they are in our eyes less 
displeasing than the vapid and quakerlike arrangements shown in the 
preceding figures, and we believe that two-thirds of our engineers 
will be found to be of our way of thinking. 

In much of what Mr. Clegg says about wrought iron work we 
perfectly concur, aud we do not anticipate much opposition from 
engineers to the doctrine that wearing parts should be susceptible of 
re-adjustment, or that every portion of the moving parts should be 
made equally strong. We dissent, however, from Mr. Clegg when he 
says that the arrangement shown in fig. 53 is the most approved system 
of attaching the ends of rods to their cross heads (tails), and that tlie 
arrangement shown in fig. 54 is the one to be avoided. "The former 
method consists in constructing the cross tail with a large oval hole in 
the centre, through which a pin passes horizontally, and to which pin 
the end of the connecting rod is attached by means of a strap and 
cutter. The advantage of this plan Mr. Clegg informs us is “that it 
allows some play and wear in the brasses, without giving rise to bad 
consequences.” But the bad consequences are altogether imaginary ; 
a few marine engines have been constructed upon this plan, but the 
provision has been found needless, and no engineer now thinks of 
employing it, especially as it is reckoned unsightly and more expen- 
sive to manufacture. The universal practice now is to attach the 
connecting rods to the cross tails, in the manner shown in fig. 54, which 
this gentleman reprehends; and we do not believe that he can adduce 
a single example of any ill effect having resulted from it. The 
angular straps shown in fig. 53 are objectionable; they are very liable 
to crack at the angles, and several of those of the City of London- 
derry have so given way. In speaking of side rod eyes Mr. Clegg 
says “The circular eye, fig. 57, is not calculated for equal strength, 
nor is the brass bush practically correct, for there is no provision for 
wear.” We are unwilling to believe that Mr. Clegg supposes circular 
side rod eyes are generally or ever made without any provision for 
wear; for we cannot suppose any one undertaking to write upon 
marine steam machinery so profoundly ignorant of the subject as to be 
capable of entertaining any such supposition. Yet, whilst resisting 
this belief, we must confess ourselves unable to understand Mr. Clegg's 
statement on any other hypothesis. 

We cannot follow this gentleman further, and have only room, in 
conclusion, to say that although the several ordinary orders of archi- 
tecture are unsuitable for machinery—and preposterous it is to copy 
in iron the lineaments and proportions intended only for stone—yet 
there may and there must be a species of architecture adapted to this 
purpose, which, without interfering with the proper disposition of 
materials, will accommodate itself to existing shapes and conditions, 
and add the highest degree of grace and refinement; so that, whilst 
securing the homage of the superficial and uninitiated, it cannot fail 
to earn the approbation of the most proficient and fastidious. We 
anticipated from the title of his book that Mr. Clegg would have 
given us some examples of an architecture of this description, instead 
of informing us that the first principle of the architecture of machinery 
is that there be no architecture in it. Cast iron has its appropriate 
architecture as well as stone, engines as well as cathedrals, differing 
as much, too, from mere unembellished construction as a barn differs 
from an abbey. On a future occasion we may perhaps give some 
specimens of this architecture of machinery; at present we can only 
say that such an architecture exists, and it is no commendation of Mr. 
Clegg's essay to say that it leaves the knowledge of the subject 
precisely where it found it. The plates accompanying the essay are 
very good, though for the most part superfluous; the wood cuts are 
excellent, and the typography magnificent. But the thoughts are for 
the most part trivial and common-place, the reasonings sometimes 
inconsequential, the statements often inexact, and the style neither 
very elegant nor very perspicuous. Whatever other branches of 
knowledge Mr. Clegg may be skilled in, it is plain that his acquaint- 
ance with the structure of steam machinery, as well as with the 
yesources of decorative art, is limited and superficial; and we conceive 
it to be unfortunate for his reputation that he has ventured upon an 
undertaking which renders those deficiences so conspicuous and so 
inexcusable. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


Jvrr, 


Memorials of Cambridge : a series of Views, &c. 


Or this work, which has now reached its 29th number, and which 
is, therefore, approaching towards its conclusion, by no means can we 
report so favourably as we could wish, for instead of manifesting any 
improvement upon its predecessor, “Тһе Memorials of Oxford,” it 
shows an evident falling off in the graphic department, many of the 
views being uninteresting in subject, poor, spiritless, and inaccurate 
in drawing; and but very so-so/sA/y engraved, notwithstanding that 
the name of J. Le Keux is affixed to them, which is all, we suspect, 
that there is of his in those we allude to. Mr. Bell is so decidedly 
inferior to Mackenzie as an architectural draughtsman, that by yoking 
them together in the same work its character has been rendered very 
unequal. Even Mackenzie himself has here somewhat disappointed 
us, several of the subjects by him being not fresh views, but 
merely repetitions of former ones by himself, and probably engraved 
from the same drawings as the latter. This ought not to be, more 
especially as many of the subjects might be shown to greater advan- 
tage by heing taken from a different point of view. Hardly, too, do 
we complain very unreasonably, when we allege it as а fault that in 
some of the views the buildings themselves are shown so remotely as 
to be very little more than accessories in the general scene ; or again, 
when we say that more than one piece of architecture is here very 
inadequately represented. In this latter predicament is the Fitzwilliam 
Museum, of which merely a view of the front is given, and that by no 
means a very good one, although it bears the name of Mackenzie as 
tbe draughtsman.* Yet as this structure is entirely a new one, more 
than a single drawing of it would have been very acceptable ; or, at 
all events, there should have been one interior view, and if only one, 
it should have been that of the entrance hall, and sculpture gallery 
around it. But if little has been done with the pencil towards ex- 
plaining that important public edifice, very much has been done with 
the pen in describing it; at any rate comparatively much, for the 
account of the Museum is almost the only satisfactory piece of 
architectural description that has yet been given in the course of the 
work. It is indeed so unlike any of the other “descriptions,” that 
we almost suspect it must have been derived from some other pub- 
lication; in which case it is a pity that the editors—for there are 
actually two employed—did not help themselves to more matter of 
the kind equally good. Yet of description and remarks on the 
respective buildings there is scarcely anything at all, although such 
would seem to be an almost indispensable accompaniment to a series 
of views—to what is a graphic publication of popular character as to 
size and the mode of getting up, not a library work for the antiquarian 
student. The * Memorials? smell too much of the laboratory of the 
British Museum—that admirable national establishment where old 
books are ground young again—a process that may in time be applied 
to old women also. Of most undisguised book-making the very last 
number exhibits a striking specimen; the acconnt is that of Queen's 
College, and because Erasmus happened to reside there some time 
while he was in England—a fact that might have been stated in a 
couple of lines—we are treated with a whole history of him, for it 
would seem no information relative to him is to be met with in any 
biographical dictionary or encyclopedia. However, if the learned 
editors help themselves hugely to sucli pieces of fat, they give their 
readers plenty of lean, for nothing can be more meagre, jejune, and 
scanty, than the information to be here picked up relative to the build- 
ings themselves. What they will say of Downing College and of the 
new libraries by Cockerell remains to be seen; perhaps it will turn 
out to be just as much and no more than what they have said of tbe 
Observatory. Mr.Le Keux has been most unfortunate in choosing 
his writers, for they seem to have been recommended to him by that 
sable gentleman who sends not only cooks, but book-makers. 


Appendix C to the new edition of Tredgold on the Steam Engine and 
Steam Navigation. Gorgon engines, as fitted on board H.M.S. 
Cyclops, illustrated by ten plates and descriptive letier press. By 
SAMUEL CLEGG, Jun, С.Е. London: John Weale, 1849. 


Tuis is a very valuable addition to Tredgold: the execution of the 
plates is perfect, and the manner in which the several objects are 
represented is unexceptionable. The whole of the details of the 
Gorgon engine are given with the sizes marked upon the several 


? The design is more intelligibly shown in a woodcut view of it in the 
Atheneum, No. 512, whicli also contains plans of both floors ; and a section 
of the building and other illustrations have also appeared in the Companion 


to the Almanac. 
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parts, so that the plates are in fact working drawings, from which the 
thiugs represented might be made. This is precisely what engineers 
want, and have always wanted; and we are very confident that this 
work will be most acceptable to the profession, as well as to the public 
generally. 

But we have higher cause of satisfaction than the excellence of the 
work. The drawings from which the engravings were made were 
supplied with the sanction of Messrs. Seaward, the constructors of the 
engines, who, with a liberality, and we may add a discernment, which 
do them iofinite credit, have allowed the whole details of their engines 
to be published to the world. We hail this departure from the narrow 
and futile policy it has been too much the endeavour of engineers to 
pursue, in making secrets of the dimensions of their machinery, as 
the harbinger of a better day. The age of secrets is gone; true 
science and trne art recogoise nothing cabalistic; and merit should 
repudiate au auxiliary which empiricism alone does not disdain. But 
concealment is not only illiberal: it would be inexpedient if it were 
possible, and impossible if it were expedient. There is no size, pro- 
portion, or particular of any engine of any maker which may not be 
obtained, and which is not obtaiued by those sufficiently interested in 
the matter to take the necessary trouble. All therefore that engineers 
can do is to throw impediments in the way—to render the attainment 
of the desired information not impracticable, but only more difficult ; 
and this difficulty will in no wise prevent those who are professionally 
interested iu the matter from obtaining that information, however 
effectually it may discourage and deter those from whom no rivalry is 
to be apprehended, who have no prominent interest to promote, and 
whom it is most the interest of every engiueer to illuminate. To 
enginees the publication of the details of the Gorgon engines will 
carry little information that they did not possess before, and probably 
among them all there will not be one who will adopt anything more of 
the Gorgon principle in consequence; for every engineer—even the 
most unskilful—is apt to consider his own modes of coustruction 
superior to all others. But with the public generally, and with steam 
packet companies in particular, the case is very different. They are 
in the dark respecting many things; they may have heard disparaging 
reports in reference to the Gorgon engines, which these drawings may 
neutralize ; they may see evidences of excellence therein of which 
they had no previous conception; aud the existence of these evidences, 
unbalanced by evidences of the excellencies of other engines, and 
which other engineers conceal, will greatly contribute to the favour- 
able consideration of Messrs. Seawards’ arrangements. The directors 
of steam packet companies, and indeed all unprofessional persons 
interested in the operations of steam power, are necessarily very 
impressible ; that is apt to he reckoned the best thing which is the 
most promiuently before them, and to monopolize their attention is 
almost to secure their prefereuce. It is, therefore, of the utmost 
moment to every engineer to briug the merits of his work forward as 
prominently as he сап; and there isno more effectual method of doing 
this than by publishing the whole details of his machinery, without 
further aote or comment than is necessary for making the drawings 
intelligible. One publication of this kind is better than a thousand 
puffing pamphlets, for such aids to notoriety are always received with 
aversion and distrust, and give an unfavourable complexion to the 
claims of those who resort to them. But au unreserved delineation 
of the actual parts of machinery, accompanied by au opeo, unbiassed, 
and manly statement of the reasons good or bad for the mndes of con- 
struction adopted, and so explained as to be easily intelligible, can 
have nothing about it to repel, and it will first secure attention, next 
reconciliation, and finally probably adoption. 


The Architectural, Engineering, and Mechanical Drawing Book, with 
descriptive Letter-press. London: Weale, 1842. 


Tuis work contains many plates of interesting public works, and is 
well adapted for the use of the youuger members of the constructive 
professious. It consists of three divisions, viz., architecture, engi- 
neering, and mechanical drawing, giving numerous illustrations of 
each оп а large scale. The architectural series is of 6 plates, the 
engineering of 14, and the mechanical drawing of 8, besides two 
plates of alphabets, &c. The mechanical drawings are particularly 
useful. 


Examples of Encaustic Tiles, Part II. J. B. Nichols and Son. 


Tue author observes that the publication of the first part of his 
work has elicited so many communications from parties interested in 
the subject, as to enable him to form the present part principally from 


| such communications. 
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Instead, therefore, of being confined to speci- 
mens from Hampshire, the work now takes in other places, including 
at present Malvern, and the Chapter-House, Westminster; aud the 
author states his intention of continuing the series from Malvern aud 
Gloucester cathedral. The series from the Chapter-House, West- 
minster, cominunicated by Mr. Cottingham, is highly interesting: 
some of these tiles are of very complicated design. 


Practical Essay on the Strength of Cast Iron and other Melals. By 
Thomas Tredgold. Fourth Edition, with Notes by Eaton Hodg- 
kinson, F.R.S. Londonu: John Weale, 1542. 


TaEDGOLD'S work on Cast Iron has long been admitted to be the 
best work upon the subject, and most deservedly has it maintained its 
rank for the accuracy of the tables. It is, therefore, quite unnecessary 
for ns now to enter into the merits of the work before us. In 
bringing forward a new edition, Mr. Weale has done well in selecting 
an individual so emiuent as Mr. Hodgkinson, for the purpose of editing 
it. He is well known for the mauy important experiments which he 
has made on iron, and which are published iu the Transactions of the 
Royal Society, British Association, &c., all of which we hope to see in 
the second volume of this wark. When this second volume appears, 
we shall not fail to notice both volumes very fully. 


KIDDERMINSTER NEW CHURCH. 


Sin—My attention has just heen called to a letter in your journal of 
this month, by Mr. Wardell, strongly animadverting upon the proceed- 
ings of the Building Committee, in reference to the new church at 
Kidderminster, charging them with disgraceful chicanery in their 
mode of discharging their duties, and intimating that they never 
intended to act impartially between the competing architects. 

Now, Sir, my plan being that originally and unanimously chosen as 
the best among all the other competitors, and as its eventual rejection 
by the Committee on the ground of its excess over the stipulated 
estimate in a great measure caused the unusual delay Mr. W. come 
plains of, perhaps you will allow me very briefly to state the facts as 
they occurred, which, when fairly considered, place the impartiality 
of the Committee’s intentions beyond all doubt. I may add that the 
fact сї my plan having been origiually chosen, and subsequently to my 
deep regret relinquished, renders me at all events an uuexceptiouable 
witness to the honour and the integritv of the Committee. 

The designs were sent in on the 2Ist of December last: ten days 
afterwards my plan was pronounced the best, aud I was empowered 
to make out working drawings, with the understanding that the final 
adoption of tlie design was to depend upon the estimate not exceediug 
the advertised sum. Т can truly testify, that ia this stage of the 
business, in the interviews І had with the Committee, nothing ap- 
peared more constantly before their minds than the desire to act fairly 
and impartially to all; and when it is remembered that their respected 
chairman was the Rev. T. L. Clanghten, the vicar, quite a sufficient 
guarantee is afforded that nothiug unfair would be either attempted or 
practised. 

I was allowed a month to prepare working drawings. They were 
sent in Feb. 4th, and tenders from builders were advertised for in the 
Worcestershire papers, to be forwarded by the 1st of March. The 
opening of these tenders showed a considerable excess in the estimate, 
and the Committee, in consequence, very reluctantly felt themselves 
uader the necessity of relinquishing my design—a proceeding of 
which I could not reasonably complain, however much I might regret 
it, since it was only in pursuance of au arrangemeut to which I had 
been a party. Three other designs having been chosen with mine, 
and Mr. Alexander's standing second, that gentleman was next elected; 
and as, upon the receipt of the tenders on the 1Sth of April last, the 
estimate came within the £3000, Mr. Alexander was appointed as 
the architect to the church. 

These, Sir, are the simple facts of the case, and your readers will, 
I think, see that there is no foundation whatever for the iusinuations 
of Mr. Wardell. Ido not undertake to say that the Committee were 
altogether justified in keeping the drawings of the whole body of the 
competitors 15 weeks without any explanation till they made their 
final decision, but I only desire to assert, which I do from actual know- 
ledge, that the strictest impartiality governed their proceedings, and 
that their uniform aim was to do justice to all, and give undue 
preference to none. 

І am afraid this letter will hardly reach you in time for your July 
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number: but as its object is to vindicate a body of gentlemen as 1 
tlink unjustly attacked, 1 trust yeu may be able ta find space for it. 
Гатп, sin, 
Your obedient servant, 


251, Qarford-sirec'. Frepenick FRranci-. 


P.S. P have said nothing about the possibility or prudence of 
attempting to build a 2007 church to hold 1200 persons for £3000: 
that is another question, irrelevant to the present correspondence. 


[We have also received a letter from Messrs. Starkey and Cuflley, 
of Manchester, on the same subject, who were competitors. They 
likewise confirm the impartial decision of the Committee.—Epiror. ] 


ROYAL ACADEMY EXHIBITION. 


Sm—Under an impression that any incident, however trifling, con- 
nected with the publicity of architectural works may be useful to 
some of your readers, and not uninteresting to auy, I offer for insertion 
in your next journal the following facts. 

‘At the usual time for sending in pictures and drawings from which 
to select for the public Exhibition of this vear, a perspective view of 
an extensive villa, whieh has recenily been erected, and universally 
admired for its pieturesque effect, was forwarded by the architect 
from a distant county, and in due time reported to be admitted. During 
the season the architect himself, heing in London, searched in vain 
for this drawing in the Exhibition room ; and, in reply to a consequent 
inquiry into the cause of its omission, was led to a back staircase, 
where, among many others, he recognised his admitted drawing quietly 
reposing in a corner, and having on its frame the marks of the cramps 
by which pictures are usnally affixed tu the walls, proving, of course, 
that it had actually been hung np. The only explanation that could 
be obtained of this mystery was contained in a note, stating that “in 
consequence of the unusually great number of works that had been 
sent, it was impossible for the Committee of Arrangement, with every 
wish to do justice to the author's talents, to find a place for his 
picture.” — It certainly is neither a miniature nor a portrait, any more 
than No. 992, Pickford's Warchouses * which f suppose is meant for 
an architectnral subject! 

Lam, Sir, 
Your obedient servant, 


16th Junc, 1542. Tur ARCHITECT. 


INSTITUTION OF CIVIL ENGINEERS. 


Mr. WALKER, the President of the Institution of Civil Engineers, 
gave his annual, conversazione, on Saturday evening 4th ultimo, and 
as usual in addition to a most hospitable reception and good fare, 
supplied ample food for curiosity by a remarkably well selected 
collection of works of art, and models of machinery, all of which our 
limits will not permit us to particularize. The Admiralty, with 
becoming liberalty, sent several of their beautiful models of xnen-of- 
war, showing ihe superiority of the mode of construction introduced 
by Sir Wilham Symonds, and his talented assistant Mr. Edye; near 
these were appropriately placed a collection of models of improved 
marine engines, by Maadslays and Field, Miller, Seaward, and Fair- 
burn. From among the multitude of other models may be selected 
Dockray's self-acting signal for Railways; mallets for raising ships ; 
the Maplin Lighthouse, by Messrs. Walker and Burgess, bridges by 
Gravatt, Roe's arrangements for cleansing sewers; Captain Reid’s 
water-wheel, Oldham’s machine for numbering bank notes. Cheverton’s 
mechanical carvings in ivory, and Braithwaite’s pressed carvings in 
wood, exhibited the close alliance existing between the fine and 
mechanical arts. — Dent's astronomical clock, made for the Emperor 
of Russia, and that with Professor Airy’s new escapement, attracted 
much attention, as did also the models of Wilton Church, and the 
Cambridge Courts by Salter, from the designs of Wyatt and Brandon; 
and that of Railton’s, Nelson Memorial Column, with the simple and 
mechanically contrived scafiolding, with which Grissell and Peto are 
now erecting it. A bugle horn covered with platinum by means of 
M. Ruolz’s electro- galvanic process, showed a very successful substitu- 
tion of a chemical for a mechanical process. First among the 
specimens of the fine arts, must be placed Thomas Landseer's beau- 
tiful engraving of Miss Power. Some portfolios of spirited sketches 
by Nixon, and by Oliver and Tathams, Bailey’s busts of Fuseli; and 
Stoddart and his model group of charity of course were admirable, and 


it was scarcely fair to place so near them the busts of the President 
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and Mr. Sibley, which, were modelled by J. E. Jones, in which however, 
so much talent was displayed, that he has little cause to be dist 
ressed at any comparison, especially as we learn that he has hitherto 
laboured with amateur love of the art of modelling, being profession- 
ally a Civil Engineer. The principal model room was brilliantly lighted 
by Faraday's light, the same as that which illuminated the Throne-room 
at the Queen’s late fête. Defries exhibited his ingenious dry gas weter 
in the same room, and the other rooms were lighted by Wilkins’s 
dioptric lamps, and Cross and Blackwell's improvement upon Palmer's 
candle lamps. 

The attendance of the Council and Members of the Institution of 
Civil Engineers, and also the Architects, was very numerous ; there was 
also a very large number of visitors, many of them of high rank and 
distinction. Тре Duke of Wellington, we observed, made a complete 
circuit of the rooms, and examined every thing with much interest. 
Among the distinguished visitors we noticed particularly, the Marquis 
of Northampton, the Earl of Devon, Lords Bexley, Lowther, 
Mounteagle, Blaney, Baron Rolfe, &c. 


ON ТИЕ SUPPLY OF WATER FROM THE CHALK BASIN. 


Tuas question has assumed such a decided character of partizanship, that 
we cannot allow it to remain any longer unnoticed, particularly after the 
recent exhibition of misstatements, garbled reports, and suppressed facts. 
We shall this month confine ourselves to the publication of the valnable 
report, being the second, by Mr. Robert Stephenson to the Directors of the 
proposed Company for supplying the metropolis with the pure and uncon- 
iaminated spring water from the chalk basin; and in our next number we 
shall enter fully into an examination of this important qnestion, and expose 
the fallacious representations that have been issued to the public. 


Mr. SrEPHENsON's бксохр REPORT. 


1х my former report (sec Journal, Vol. IV, p. 1,) Т endeavoured at some 
length to explain the views which presented themselves to me, duriog an 
examination of the experiments made near Watford, fnr the purpose of ascer- 
taiuing to what extent the metropolis might be supplied with water from that 
neighbourhood, hy means of sinking shafts into the chalk formation, below 
the level of the valley of the Colne. In addition to a mere statement of the 
results, I deemed it necessary to point out some peculiarities which ] con- 
ceived the chalk formation to possess. and w hich rendered it, in my opinion, 
well calenlated for yielding a steady and abundant supply. ~ 

Since the publication of these views, I have lost no opportunity of carefully 
studying the remarks which have been made, and the objections which have 
been urged against the positions I then established as the basis of шу opinions. 

Some of these replies to my report have assumed the form of pamplets, 
which separately 1 have not time, even if I had the inclination, to answer; 
hut in now laying before you the results of the further inquiries, which at 
the close of my last report ] suggested should he undertaken, to confirm or 
refute my opinions, I am necessarily led to notice such of the statements as 
appear calenlated, either by the authority from which they emanate, or the 
plausibility with which they are adduccd, to affect the views I had taken, or 
the conchisions which I had drawa from them. 

Amongst the assailants of my opinions, are some anonymous writers ; and 
though ] feel that such a mode of attack places opponents on the vantage 
ground, inasmuch as they possess the privilege of making statements totally 
inapplicable to the matter at issue, or calculated to lead to fallacious conclu- 
sions, without subjecting themselves to any responsibility ; nevertherless, in 
the present report, I am попай to overlook the motives by which it may be 
supposed some of my opponents are actuated, and while I acquiesce in such 
of their objections as appear well founded, to repel those which are either 
inapplicable, or contradicted by cireumstances which have come under my 
own knowledge. 

The pamphlet which claims my first attention is from the pen of Mr. 
Webster, and I give it this preference for two reasons; the first, hecause Mr. 
Webster’s name is one of repute in the scientific world, and whose researches, 
during the early advances of geology in this country, greatly extended the 
knowledge of the recent formations of our Island; and the second, because 
it strikes at the very root of the opinions I endeavoured to expound in my 
former report. Both his name, therefore, and the wide and essential differ- 
ence in onr views, snggest the propriety of selecting his pamphlet for free 
and unreserved discussion; for if his statement be consistent with existing 
facts, the opinions which І have advanced must be erroneous, and farther 
consideration of your project entirely useless. 

Mr. Webster denies, emphatically, that the chalk underlying the stratum 
of London clay is the “great water-bearing stratum,” and would induce the 
inference, that 1 had mistaken the true source of supply to the numberless 
Artesian wells which are sunk in the metropolis and its neighbourhood. Пе 
seems to arrive at this conclusion, from my not having dwelt particularly on 
the “sand and plastic clay stratum,” which reposes between the chalk and 
London clay ; whercas I consider the stratum to which he alludes not the 
“great water-bearing stratum,” but merely a subordinate member of that 
which may be so called. 
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Both the chalk and sand are extremely porous, and there can be no qnes- 
tion that each of the “belts” of country occupied by their outcrops con- 
tribntes alike its share to the supply of the great reservoir of water 
covered by the London clay. 

In the construction of Artesian wells in or about London it is obvions, 
therefore, that the supply docs not come immediately from the plastic clay 
sands; but this does not militate against my couclusion, that the reservoir 
formed by these sands is snpplied principally ру the absorption of rain, 
through the medium of the chalk, which occupies far more extensive areas 
than the plastic clay sands, and conseqnently possesses (even though it may 
not be so porous as sand) infinitely greater powers of absorption. 

Mr. Webster then proceeds to state, that where wells are sunk through 
the London clay into the chalk, the water which the latter yiclds is most 
probably derived from the water-bearing stratum” above it. 

That this was the case in the llampstead-road well (the instance quoted 
by Mr. Webster), I am aot prepared to deny, though I much doubt the fact ; 
but it cannot be considered conclusive against the supposition of chalk being 
extremely porous and absorbent, especially as innumerable examples may be 
referred to in every district occupied by the chalk, as incontestable evidence 
in its justification ; moreover, many instances exist, even in London, where the 
supply of water to wells sunk to the plastic clay sands having proved insuflicient, 
it has become necessary to sink them into the chalk, when an increased supply 
has been invariably procured ; for example, in the wells at Messrs. Menx and 
Tteid’s breweries, at those at Greenwich Hospital, and Mr. Nicholson's dis- 
tillery, the necessity has arisen, and been met successfully hy such а process. 
And since uo particulars can possibly he given of the sinking into the chalk 
in the ITampstead-road well, na general inference as to the contents and 
capacity of that formation should be drawn from it, more especially as other 
examples, upon 2 much larger scale, such as those above mentioned, may be 
quoted to prove that an augmentation in the feeders is immediately consequeut 
upon penetrating the chalk below the sands. 

I am well acquainted with the chalk district betwcen Watford and Tring, 
and it having devolved upon me, in the course of my connexion with the 
London and Birmingham Railway, to sink a great number of wells in the 
chalk, my attention has been particularly called to the extraordinary quantity 
of water existing in the chalk immediately below the level of the natural 
drainage of the country—that is, of the adjoining streams, and I was at the 
same time struck with the conformity apparent between the surface of the 
subterrauean reservoir of water and the natural surface of the country. 

The evidence which the valley from Watford to Tring affords in reference 
io this point, is replete with interest, for it establishes beyond all question 
that the water absorbed hy the cha!k is held np to a very high level towards 
the edgc of the basiu ; indeed, there is sufficient evidence in the district jnst 
mentioned to prove that the surface of the water absorbed by the chalk 
assumes an inclination corresponding almost exactly with the declivity ot the 
valley by which the district is drained. Thus, near Watford and in the vicinity 
of the river Colne, all the wells require to be sunk to the level of the Colne 
hefore the supply of water is obtained; bat as we proceed up the valley 
towards Boxmoor, Berkhampstead, and Tring, water is procured at levels 
corresponding strikingly with the inclination of the valley, far above the 
levels of the water in the wells at Watford. 

The Tring cntting on the London aod Birmingham Railway presents 
another forcible example of the constant aud rapid absorption of water by 
the chalk, In the execution of that cutting a very large quantity of water 
was encountered, notwithstanding the sitnation was on the summit of the 
chalk ridge, forming the actnal brim of the basin, where it could not be 
supplied with any water but such as fell upon the immediate neighbourhood, 
yet it yielded upwards of one million gallons per day, and continues to 
yield an extraordinary quantity up to this hour, without any sensible dimi- 
nution. 

This is surely incontrovertible evidence that the chalk absorbs water with 
the utmost facility, and as a consequence, when the levels are snitable, 
readily yields it up again. It may not he uointeresting to add, that previonsly 
to this work being commenced, attempts were made to sink wells to test the 
material from the surface of the land to the intended depth of the cutting; 
but so freely did the water flow from the chalk, that it was fonnd impossible 
to sink several of them by ordinary means to the depth of 60 ft. Similar 
results have followed all experiments of this kind which I have witnessed, 
and those who are hest acquainted with the sinking of wells throughout dis- 
tricts ocenpied hy the chalk formation, concur in the opinion that it should 
be regarded as an enormous mass of rock saturated with water, which it 
yields with the utmost rapidity, by the action of a very smalt hydrostatic 
pressure. 

l might here enter iato a minute detail of the levels of the wells sunk in 
thc districts occupied hy chalk, which have come under my observation, were 
I disposed to extend this report to au unnsnal length; but І believe it will 
he more satisfactory to the committee that I should allude to the results 
which have been laid before me by the gentlemen who were deputed by me 
to examine watcrworks, which are known to derive their supply entirely 
from such wells; with this impression, therefore, l transcribe the following 
extracts from the reports which have been placed before me :— 

WixcuEsTERn.— This town is at present supplied by wells. There is а well 
that has lately been sunk on the hill, near the barracks, entirely through 
chalk, to the depth of 170 ft.; near the hottom there are fissures, out of 
which the water rushes with considerable violeace; the water rises about 
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10 ft, and after pnmping for seven hours successively, it is rednced 20, 
bnt immediately the pumps stop working it rises agaia to the same height in 
15 minutes. 

The water is raised by the aid of an &-horse engine working а 6-ioch 
pump, 2 ft. stroke, and fram 18 to 22 strokes per minute; at 18 strokes per 
minute the pump lifts 44 gallons, or 31,680 gallons per 12 hours. 

At the railway station there is another well snnk in the chalk, to the depth 
of S0 ft.; at Christmas time there was ahont 4 ft. of water, and in April 
about 12 to 14 ft. In October, a month when the springs are generally low, 
the engine was kept constantly at work, day and night, for t or 5 weeks, and 
could not lower the water beyond 2 ft. from the bottom. In Jnly, last year, 
after working the pnmp for an hour and a half, the water could not be 
lowered more 18 inches. The quantity the pump lifts is the same as described 
above. The engineer never knew a deficiency. 

Through the town of Winchester there is a very fine stream of water, 
which rises from thc cbalk hills. 

І was informed, at Winchester, tbat at Sir William Ileathcote’s seat at 
Merdon Farm there is a well in the chalk, 331 ft. deep; the water appears 
to pass across it like a river, with a rapid current. 

Sir Thomas Baring, at his seat at Stratton Park, has sunk a well in the 
chalk, and is now having a steam engine erected for lifting the water to 
supply his estate and mansion. 

ARUNDEL.—There is a well at the hottom of the town, which supplies 
nearly the whole of the inhabitants of that portion. It is stated to be only 
20 ft. deep, sunk in the chalk ; a deficiency has never been known. 

The upper part of the town and the castle are supplied from a spring, 
which rises from the chalk in the valley, on the sonth-west side of the town, 
where there is always an abundance. 

BnicnroN.—The whole of this town is snpplied with water obtained from 
the chalk, either by wells or from the water-works. The water-works are 
situated about a mile from the town, on the Lewes road, adjoining the 
barracks. The surface of the ground at the well is 64 ft. above high water 
mark. А well has been sunk to the depth of 97 ft.; at 16 ft. above the 
hottom there are four adits driven in from the sides of the well, to the extent 
of 46 ft, each, and about 6 ft. square; they are driven north, south, east, 
and west; the water flows into these adits from fissures in the chalk, in very 
considerable quantities, and appeared to flow towards the sea. 

The water rises to difierent heights at various periods of the year; it has 
been as low as 5S ft. G in. from the surface, or 38 ft. 6 іп, of water, and as 
high as within Я ft. 10 in. of the surface. In the present month of April, 
when І viewed the works, before the engine commenced working, it stood аё 
31 ft. below the surface, or 66 ft. of water, and after the pumps had been 
working 12 hours, the water was lowered 2 ft. 9 in.; it will regain that quan- 
tity ina very short time after the pumps have ceased working. 

The water is lifted by an engine of 20-horsc power, working three pumps 
81 in. diameter, anıl three pumps 82 in. diameter, both 18-inch stroke, aad 
15 strokes per minute, lifting together 231,840 gallons per 12 hours, the time 
the engine works daily, Sundays excepted. 

Previously to the Company being formed, there was a strong opposition in 
the town, and a сту that “all the wells would һе dried up," but since the 
works have been in operation, there has not heen a single complaint. The 
only well that was effected was one close to the works in the barrack yard: 
this well has been lowered a few f2et, and no complaints of want of water 
laxe arisen since then. 

Tne supply at present is to about an eighth part of the town, besides for 
watering the streets, and it is daily increasing. The quantity is amply snfh- 
eicnt for the whole топ. When the springs were low in June. 1840, the 
six pumps were kept working day and night, for eight days, when the water 
сопа not be lowered more than 12 ft. 

The pumps are fixed in the well in such a manner that either set can be 
raised or lowered, according to the height of the water in the well. There 
are two rising mains 9 in. diameter, (one to each set of pumps,) and an 
air-vessel, 4 ft. diameter, 6 ft. high; the delivery-pipe from the air-vessel is 
19 in. diameter ; near the exit it is furnished with an air-valve and a steelyard 
lever, loaded with about 80 1h. The water is conveyed through a 12-inch 
main, abont a mile in length, to the reservoir, the bottom of which is DUST. 
above the top of the well, and the surface 120 ft. The water is conveyed 
from the reservoir by a 10-inch main to supply the eastern part of the town, 
and a 12-inch main, to the old Stein, then 10 in.; there аге branch mains, 
from 5 to 10 in. diameter; the service-pipes vary from 2 to 5 in. diameter. 

Dover.—This town is entirely supplied with water from wells sunk in the 
chalk, and froin the water-works at the lower level of the towns in Mr. Wal- 
ker's yard, where there is a well sunk in the chalk helow the cliff; the surface 
is 10 ft. above high water mark, the depth is 33 ft. 6 in., and the diameter 
12 to 13 ft.; it is a tidal well; when high water, there is about 10 ft. of 
water, and at low water, 3 ft. The water is lifted by the aid of a 25-horse 
engine working two pumps, 8 and 9 in, diameter, 3 ft. 6 in., and 5 ft. stroke, 
and 18 to 20 strokes per minute; at the rate of 20 strokes they lift 317 
gallons per minute, or 228,240 gallons in 12 hours; the water is lifted 160 ft. 
to the top of a tank. Қ 

This well snpplies about 50,000 gallons per diem. There ts another snpply 
obtained at the gas-works. lifted by the aid of a two-horse engine. 

Dear AND WALMER.— Water-works have heen lately erected abont a mile 
ta the west of Deal, which obtain their supply from a well 120 ft. deep and 
6 ft. diameter, tlic surface being 90 ft. above low water mark; there is 16 ft. 
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of water standing above the hottom; there are two wells, one 110 ft. deep 
and the other 120 ft., which are connected together by a tunnel driven from 
within 4 or 5 ft. of the bottom of the deeper well to the bottom of the 
other; from this tunnel a very copious supply is ohtaiued at all times ; after 
10 hours’ successive puinping tlie water is lowered 10 ft., and regains it after 
the pumps have ceased working in three hours. 

The water is raised hy the aid of av 8-horse engine, working two 8-inch 
pumps, 22-inch stroke, and 20 strokes per minute, lifting 160 gallons per 
minute, or 115,200 gallons іп 12 hours. There is a well within 120 yards 
of the above wells belonging to the mill, 90 ft. deep, which has never been 
effected by the pumping at the above works. 

lAMSGATE.—This town is entirely supplied by wells in the chalk, and 
water-works ; principally, however, from the latter, which obtain their supply 
from a well sunk in the chalk, the surface of which is 177 ft. ahove high 
water mark ; ihe depth is 183 ft., of an oval shape, 9 and 6 ft. diameter ; 
the lower 25 ft. is enlarged to 25 ft. diameter, from the sides of which there 
are twn tunnels, one 42 ft. long, and the other 25 ft., which supply an abun- 
dance of water, issuing from fissurcs in the chalk; there is generally 26 ft. 
of water, which is reduced to 16 ft. after the engines have been working 12 
hours. The water is raised by means of a 12-horse engine, working two 
14-inch pumps in two lifts, 24-inch stroke, and 16 per minute, which lift 
224 gallons per miuute, or 155,720 gallons per 12 hours. There is also a 
smaller engine of 6-horsc power, working two 9-inch pumps occasionally. 
The large engines are worked three days per week. The water-works supply 
about 700 houses, two or three breweries, malthouses, and shipping; a de- 
ficiency has never been known. There is a well helonging to a cottage within 
100 yards of the above well, and 160 ft. deep, which has never been affected 
since the works have heen erected, nor Па» there heen a single complaint in 
the town. 

The water is raised into an open reservoir near the engine-honse, and con- 
veyed by a 9-inch main the distance of 1} miles to the town. 

CaxTERBURY.—This city is principally supplied from wells sunk in the 
chalk. с 

GaAYESEND.—This town is supplied by а well sunk in the chalk, and also 
by water-works near Windmill Hill, where there is a well sunk entirely in 
the chalk, 138 ft. deep; at the hottom there is a tunnel from which the 
Springs issne; the water is raised by the aid of an 8-horse engine, working 
two 12-inch pumps, 24-inch stroke, and 10 strokes per minnte, which is 
195 gallons per minute, or 140,000 gallons per 12 honrs. 

Abont four years ago an action was bronght agaipst the Water-works 
Company by the proprietor of a well in the vicinity of the works, for a sup- 
poscd injury. The proprictor alleged that his well was affected when the 
engine was working, and shortened his supply. The case was referred to a 
barrister, who examined several engineers and others, whose evidence was so 
contradictory that he made a personal examioation on the spot: after sealing 
down the cover of the well, the engines were kept working, under bis direc- 
tions for a certain length of time; and after the time was concluded, the well 
was again examined. Subsequently the barrister decided in favour of the 
company. 1 have not усі been able to obtain the precise particulars of the 
inquiry, but the ahove statement shows that the barrister did not consider 
that the well was affected. 

Nearly 40 years ѕіпес a speculation was commenced, ta make a tunnel 
under the Thames at Gravescnd. А shaft was dng, and а powerful steam 
engine erected, a little to the westward of the gas-works, nuder the superin- 
tendence of Mr. Dodd, the enginecr. Айег an expenditure of several 
thousand pounds, it was found impossible to get rid of the water. The 
stratum was chalk. The water was perfectly fresh, although the river water 
in this part of the Thames is brackish. 

Sr. AnsANs.—This town is supplied by wells sunk in the chalk, and hy 
water-works which obtain their supply from a well sunk in the chalk to the 
depth of 165 ft. The water rises to the height of 19 ft., and is raised by the 
aid of a steam engine of 8-horse power, working a 54-inch double acting 
pump, 24-inch stroke, and 20 strokes per miunte, which lifts $2 gallons per 
minute, or 59,040 gallons per 12 honrs. After pumping that period, the 
water is reduced ta 9 ft, In the immediate neighbourhood of the works 
there are several wells, one within 20 ft., none of which were ever affected 
by tbe pumping of the above engine. 

The above extracts from reports made by gentlemen who visited the various 
places, must, 1 am persnaded, go far to satisfy the most sceptical that the 
chalk formation is everywhere abundantly charged with water; they in fact 
demonstrate, that many very important towns are at this moment actually 
deriving their supply from that rack which Mr. Webster denies to be a water- 
bearing stratum ; and whilst reflecting on this fact, it should not be forgotten 
that, in all the instances just alluded to, no resonrees beyond small wells and 
a few short drifts were required to afford supplies which should not be 
regarded as inconsiderahle, more especially when connected with a statement 
that water cannot be obtained abundantly from the chalk formation. 

Т cannot, however, content myself with extracts from reports made by 
parties who may be snppased to be prejudiced in favour of the project witb 
which they are connected. 1 must, therefore, insert a few passages froin 
** Conybcare and Phillip's Gealogy,’—a wark, whether we regard it as de- 
scriptive of the state of geological science at the period of its publication, or 
ав a record of an extraordinary mass of practical facts intimately connected 
with the science, alike deserving admiration. 

In speaking of the chalk formation, they say— 

The ower beds ot tie chalk formation and every fissure, are, with few 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[Jurv, 


exceptions, completely filled with water. АП the rain and snow which fall 
upon chalk percolate downwards to the hase, where the water is stopped by 
a snb-soil of hlne clay, and that occasions it to accumulate in the chalk, 
until it rises to such a height as doth enable it to flow over the surface of 
the adjoining land.” 

“To this manner are formed the springs and rivulets which issue near the 
foot of every chalk hill." 

These are the observations and conclusions acquiesced in by parties who 
were influenced solely by the investigation of truth. They were not swayed 
by any particular bics; their opinion cannot be supposed to he affected by 
one motive beyond those which science demands. 

Having, therefore, ] trust, satisfactorily proved that the ehalk abounds with 
water, ic will naturally be expected that ] should meet the question of 
quantity; for upon this some of my anooyinous assailants establish their 
сазе, not, 1 must confess, without a show of probability, provided we admit 
that what has not hitherto been done is impracticable. 

I grant, at once, that tbe quantity of water—viz., 8,000,060 gallons per 
diem, whieh it is now proposed to raise from a shaft or shafts sunk in the 
chalk, has no precise precedent; but, surely, this admission is no argument 
against the possibility; on the contrary, 1 hold that the fair dednetion from 
the above record of facts is, that /Ais or a much larger supply may he 
obtained from the chalk, from prosecuting the sinking of shafts much deeper 
than has hitherto been attempted, together with the extension of horizontal 
driftways from the bottom of the shafts. 

On mentioning the horizontal driftways, it is perhaps unnecessary to renly 
specifically to Mr. Webster's observations on this expedient for procuring an 
increased supply; for when he speaks of “ groping” in the dark for water, 
it is ohvions that he is unacquainted both with mining and with the precise 
natnre of the consirnetion of the chalk rock, and particularly in reference 
to the character of the fissures which intersect its mass in every possible di- 
reetion—sometimes, it is trne, more in one direction than aaother—easily, 
however, determinable hy observation. 

Mr. Webster playfully opens his remarks hy observing that “Many are old 
in years, yet young in geology.” This assertion I will not attempt to dispute, 
bnt state another, which I hope Mr. Webster will as readily concede—viz., 
“ Some are old in years, yet young in mining.” When Mr. Webster has 
spent as much of his time underground as 1 have done, and not till then, 
will he understand the exact truth of this remark. I will not permit myself, 
however, in this place to make any remark in disparagement of Mr. Webster, 
as І am convinced any observation of a personal nature never, іп a question 
of this sort, can be substitnted with proprietv, for sonnd arguments or fair 
dedncetion. 

With respect to the extent of supply, therefore, I would at once refer to 
every mining district in this or any other eountry. Can we look at Cornwall 
(when considering the matter in reference to the supply of water from chalk, 
as a rock abounding with water,) without concluding at once that increasing 
the depth of our shafts beyond those examples already quoted would be 
attended by a prodigious augmentation in the flow of water to the well. The 
extension of the under-ground workings of a mine, and the concomitant 
increase in the supply of water, are equally calculated to hring to the mind 
the overpowering conviction, that similar resnlts wonld inevitably follow 
the adoption of deeper shafts and a more extended system of drifts than 
have hitherto been attempted in the chalk. To minds unhabitnated to such 
consideration, these general allusions to mines may not present the same 
conviction; hut to the experienced miner, ] am persuaded the conclusions } 
have drawn from the facts (exhibited by the wells sunk in the chalk near 
Watford and elsewliere) will appear as necessary consequences. 

It was my wish, in this Report, to have cited some well-authenticated 
particulars relative to the quan'rity of water raised from mines in different 
parts of this country, believing that they would have borne ont my views in 
the strongest possible жау; but on pursuing my inquiries upon this subject, 
] found that 1 could only arrive at general results, for it unfortunately happens 
that accurate records, in a shape calculated to be of value, are not kept in 
the varions mining districts. In Cornwall, however, this remark does not 
apply so forcibly, for a precise record of the performances of all the pumping 
engines employed in draining the mines is pnblished in * Lean’s Monthly 
Reports.” 

From these Reports it is ascertained that upwards of thirty millions of 
gallons of water are daily raised fron great depths to the surface, and from 
the consolidated and united mines alone, the daily quantity exceeds 53 
millions of gallons. 

There eun be no donbt that, were similar records kept of the quantity of 
water raised to the surface in other mining districts of this country, that 
results equally if not more striking would be exhibited, nor shonld we, in 
the comparison, neglect to notice the fact that, unlike the chalk, the primary 
strata of Cornwall in which the mines are sunk possess but limited channels 
for the free communication of the water. 

These allusions to the mining districts may be deemed, perhaps, hy some, 
as altogether irrelevant and inapplicable to the poiut under consideration, 
since the shafts are scattered over an extensive space of country. This is 
certainly trne when we speak of Cornwall; but the objection is to a certain 
degree obviated by specific allusion to the consolidated mines, and I can for- 
tunately advert to another case, respecting the quantity of water which may 
be obtained from one or two shafts—an instance which, I think, must be 
considered unequivocal. 

Іш the county of Durham two shafts within a few yards of one anothe . 
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аге now in process of being sunk for the purpose of а coal-pit. They have 
encountered a stratum of sand lying between the magnesian limestone and 
the coal formation, abounding with water to an extraordinary degree. Far 
some months past, and up to thc present moment, more than 10,000 gallons 
per minute, or 14,000,000 per 24 hours, have been pumped from the stratum 
of sand crossing these two shafts. 

Here, then, surely we have an instance which proves the practicability of 
obtaining, within a small space, a much greater quautity of water than is 
sought for, or calculated upon, from the proposed shafts ia the chalk. 

Н is probable that some may be found to urge that, even here, the cases 
are not absolutely parallel, the water in the one instance beiag drawn from 
sand, and in the otber from chalk; but 1 would ask when we connect this 
ease of quantity with those already mentioned as actually existing in the 
ehalk, (for example, at Brighton,) can any reasonable duubt be entertained 
that a supply, np to the amount of 10,000 gallons per minute, or more, may 
may be obtained from the chalk by the adoption of the means I have 
proposed ? 

Having, I believe without, prejudice, most carefully weighed these and all 
other facts which have come before me relative fo this maiter, I have only 
lo add, that I am perfectly convinced of the feasibility of the proposed plan, 
as far as regards quantity. 

Aud now I beg to relinquish this part of the subject, and proceed to 
another, which will, doubtless, form опе of the chief features in the oppo- 
sition which you will encounter in laying your project before Parliameot—T 
allude to the question whether such a quantity of water as you contemplate 
sending to the metropolis can be drawn froin the chalk without injuriously 
affecting local interests ? 

That part of my former Report bearing upon this pnint was vehemently 
ealled in question by the Rey. Mr. Clutterbuck, of Watford; and as he and 
his relatives possess property in the neighhourhood of that place, I con- 
sidered it my duty to recommend the Committee to allow Mr. Clutterbuck 
to suggest any ‘experiments which le conceived were calculated to decide 
whether the views I entertained were correct or incorrect. 


For this purpose, he suggested that the steam-engines at the experimental : 


works uear Watford sbould be kept at work without intermission for three 
days and nights; that previously to the pumping being commenced the levels 
of the water standing in all the adjoining wells should be accurately ascer- 
tained; that these levels should at proper intervals be again measured, for 
the purpose of detecting any change which might take place during the 
process of pumping. 

I readily acquiesced in every suggestion which I thought calculated to allay 
those apprehensions Mr. Clutterbuck and others necdlessly entertained. 
Accordingly, on the 3rd day of March, 1841, the necessary preliminary 
measurements having been made, the engines were set to work, and, at the 
close of the experiment, not one of the levels of the different wells was 
found to corroborate the objections of Mr. Clutterbuck; so far from it, 
there was no perceptible difference in auy one of them. 

It is only reasonable to expect that an experiment of this kind, uadertaken 
expressly for Mr. Clutterbuck s satisfaction, and, as it were, under his own 
direction, would have enabled him to remove from his mind any impressions 
as to the injurious consequences which he had anticipated would result from 
the establishment of water-wnrks in the immediate neighbourhood of his 
property; on the contrary, he adheres to his precanceived opinions, instead 
of deducing the most simple, obvious, and only rational conclusions from the 
facts develnped by the experiment made at his awa suggestion. 

He addresses a letter to Sir John Sebright, iu which he studiously avoids 
all detail of tbe experiment made at his express wish, aad during which 
several parties were associated with him in taking the measurements, and 
brings forward other measurements, and observations made by himself alone, 
at same prior period, during the sinking of the shafts, when no regularity 
existed in working the pumps. He never even alludes to the wells in the 
town of Watford, same of which he measured with myself; he does not 
admit that those levels were taken with a confident anticipation on his part, 
that they would be instantly lowered when the pumping commenced. Не 
makes no mention of the disappointment on finding, after three days' inces- 
sant pumping, that those levels werein no degree affected; he makes no allusion 
to any one of these circumstances or results that so completely negatived his 
previous positions, and which would have carried convictiou home to the 
mind of any unbiassed inquirer after truth; hut he proceeds disingeuunusly 
to select various levels of wells, taken by him at a distance of several miles 
from Watford, where it was quite impossible tlie influence of pumpiug could 
extend; yet all the variation of level in the distant wells he deliberately 
attributes to the pumping, without making the slightest effort to reconcile 
the discrepancies which would have been apparent, had he candidly recorded 
the results of the experiments to which I have already previously alluded. 
Finding, in fact, that the wells in the immediate vicinity would not tally with 
his notions, he calls in the aid of distant wells, where the levels, according 
to his own showing, were so capricions that anomalies constantly presented 
themselves, and in the end he adopted a theory at variance with all hydro- 
statical laws. To discuss it would really be a waste of time, and I think T 
shall be justified in treating it thus summarily, by stating that it follows 
from his theory, that pumping at any point in the chalk is not so likely to 
affect the neighbouring as the distant wells; and so distinctly is this the 
tendency of his theory, that le gives a diagram where the level of the water 
in the chalk is shown to he influenced to a far greater extent at fifteen miles 
than at one mile distant. Previously to the experiment being made at Mr. 
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Clutterbuck's request. 1 fully explained to him the circumstances which had 
led me to entertain views so diametrically opposed to his own; I explained, 
in the most particular manner, that those opinions were forced upon me by a 
long series of observations which could not һе called in question; still һе 
never refers to the facts which I communicated to him, but finishes his letter 
with an exposition of views totally irreconcilable with them. The series of 
observations 1 have just meutioned were brought before me duriag the exe- 
cution of the Kilsby Tunnel, on the Londun and Birmingham Railway, where an 
extensive bed of quicksand was inet with in tlie process of tunnelling. Before 
any progress could be made, it was necessary ta drain the sand of water, and 
for this purpose several shafts were sunk and steam engines erected on the 
line of tunnel. As the pumping progressed, the most careful measurements 
were taken of the level at which the water stood in the varions shafts aud 
boreholes; and 1 was soon much surprised to find how slightly the depression 
of the water level iu the one shaft influenced that of the other, notwith- 
standing a free communication existed between them through the 10edinm 
of the sand, which was very coarse aad open. И then occurred to me that 
the resistance that the water cncountered, in its passage through the sand to 
the pumps, would be accurately measured by the angle or inclination which 
the surface of the water assumed towards the pumps, and that it would he 
unnecessary to draw the whole of the water off from the quicksand, but to 
persevere in pumping only in the precise level of the tuanel, allowing the 
surface of the water flowing through the sand to assume that inclination 
which was due to its resistance. 

If this view were correct, it was cvident that no extent of pumping what- 
ever would have effected the complete drainage of the bed of sand. To test 
it, therefore, horeholes were put down at about 200 yards from the line of 
tunnel, when it was clear that, notwithstanding pumpimg had heen going on 
incessantly for twelve months, and for the latter six months of this period at 
the rate of 1800 gallons per minute, the level of the water in the sand, at a 
distance not exceeding 200 yards, had been scarcely reduced. 

The simple result, therefore, of all the pumping was merely to establish 
and mairftain a channcl of comparatively dry sand in the immediate line of 
the intended tunnel, leaving the water heaped up on each side by the resist- 
ance which the sand offered to its descent to that line on which the pumps 
and shafts were situated. 

Observations of this description were continued for upwards of two years, 
and it is upon them that I rest my views respecting the draiaage of the 
chalk, or any other porous stratum or mass, by means of pumps concentrated 
at a focus; indeed, when once suggested, it seems so self-evident that we may 
with considerable confidence predict the results of any pumping operations, 
uader such circumstances as are found to exist іп sand, chalk, or any rock 
or material, presenting resistance to the free motion nf the liquid flowing 
through it. This resistance is unqnestionably represented by the aagle of 
inclination which the surface of the water assumes, and this, again, is no 
doubt much influenced by the size of the fragments of which the same may 
consist, thus giving rise to a variety of modifications in the slope of water, 
in different directions, from the focus of pumping. 

If the ahove views be correct, and of which, supported as they are by 
indisputable facts, there can he no admission of a doubt, it follaws that the 
result of pumping at з deep shaft, in chalk or other similar porous material, 
would be the drainage of a portion of the district, represented by an inverted 
cone, the point being at the bottom of the shaft; the upper surface, or what 
is generally designated the base of the cone, occupying an area depending on 
the inclination which the fluid assumed in passing through such porous mass. 
This inclination must vary with the character of the material, but in no chalk 
that I have ever met with can it be inconsiderable; consequently, from no 
extent of pumping at апу one point in a formation like chalk, can the influ- 
ence he apparent at any great distance. 

Before I commenced the above remarks, it was my intention to have 
extended them into greater detail, but 1 found that adducing abstract calcu- 
lations would tend rather to obscure than to elucidate that which is really 
clear and simple. 1 have, therefore, contented myself with such a statement 
as will convey, I trust distiuctly, my views, and the reasons upon which they 
are based, and I am not without hope that the following facts are established 
—viz,:— 

l. That the chalk is the “ great water-bearing stratum" underlying the 
London clay, and from which all the Artesian wells, directly or indirectly, 
draw their supplies. 

2. That below the level af its natural drainage af the country it is charged 
with an enormous quantity of water, which may be obtained with extra- 
ordinary facility by pumping. 

3. That the quantity obtainable from shafts is amply sufficient to meet the 
object contemplated hy the Company. 

These facts established, it is scarcely possible to believe that any who are 
interested in the supply of the metrapalis with pure water will hesitate in 
assisting you in carrying out your project, and 1 cannot conclude without 
expressing ап ardent wish that the subject may be treated by ай parties іш а 
liberal and impartial spirit; and I am persuaded that this new source of 
supply of water will soon be made available far the most important capital in 
the world. 

ROBERT STEPHENSON. 


EXPERIMENTS ON FOUR WHBELED ENGINES. 


An experiment has recently been made on the London and Birmingham 
Railway, to show the safety of four wheeled engines when the fore-axle is 
broken ; for this purpose the fore-axle of a four wheeled engine was eut nearly 
through, and in this state, was sent from the station towards Roade ; the fore- 
axle broke in two as intended, at the point where it had been divided, but 
the occurrence had no apparent effect on the movement of the engine, which 
continued its course till it reached Roade, when it was crossed from the 
down to the up line, and returned in safety to Wolverton. On the following 
day, the engine in precisely the same state started from Wolverton, with six 
wagons of wheels and axles—making a gross load of thirty-two tons, exclu- 
sive of engine and tender. With this load the engine attained a speed of 
twenty-five miles per hour, and arrived safely at the Watford Station, distant 
thirty-four miles. Sooo after leaving Watford, and when it was again running 
at a speed of twenty-five miles per hour, one of the front wheels slipped off 
the rails, and the engine was delayed seven minutes until it was replaced. 
The engine again proceeded towards London, but at about two miles beyond 
the Harrow Station, where the line is on transverse sleepers, the wheels once 
more slipped off the rails,and the engine, in that state, ran upwards of 200 
yards before it was stopped. In twenty minutes it was again lifted on to the 
rails, and started to Camden Town, where it arrived in safety before five 
o'clock. 

[The experiment is reported to be “ highly satisfactory.” For our own part 
we cannot see what there is to make it so “ hiyhly satisfactory ;" we view the 
experiment in a very different light : what more serious evil caa there be than 
an engine running off the rails as in the above case? Imagine an eugine twice 
off the rails within the distaoce of ten miles! Suppose a similar aecident had 
oceurred with any other engine and train, would the tools and the men have 
been ready to replace the engine upon the rails within ten or twenty minutes 
after the accident had happened ? and would the same precautions have been 
taken and the same look-out for the avoidance of accident? Letts hear of 
no more such mad-brainen, hair-breadth experiments; this one is quite 
enongh. | 


THE VARIATION OF THE COMPASS. 


Observations made at the Royal Observatory, Greenwich, 
С. B. Arry, Astronomer Royal. 


| 


Mean Magnetic Variation. | Dip Dip 
at 9 A. M. at 3 р.м. 

о 4, tt o Ж о + 

ШІН. v. 6 23 10 39 8 27i 68 32 
April 23 11 0 68 40 68 35 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
March 15.—The Present in the Chair. 


“ Descriplion of (he Iron Skew Bridge across the Regent’s Canal, on the 
Eastern Counties Railway." By Edward Dobson, Assoc. Inst. C.E. 


This bridge is built with a direct span of 54 ft., at an angle of 79° with 
the centre linc of the canal. The level of the rails is 1£ ft. 6 iu. above the 
water, and it is constructed to have a water-way of 44 ft., with a clear head- 
way of 10 ft. above the towing-path. 

The dimensions of the several parts of the bridge aud the mode of putting 
them together, with the masonry and the cost of the construction, are de- 
scribed in detail, and illustrated by an elaborate working drawing. 

As an appendix to this paper a description is given of a bridge over the 
same canal, ou the line of the London and Birmingham Railway, on account 
of the similarity of its construction. The span of this latter bridge is 
50 ft., but being made for two double lines of rails, it was thought expedient 
to have thrce main ribs instead of two, as in the former. The details of 
construction of this bridge are also given, with a drawing of one of the main 
ribs and its tie-bar. 


“ Remarks on the Ravages of the Worm (Teredo Navalis) in Timber." 
By Robert Davison, M. lust. C.E. 


This communication describes the ravages committed by the “Teredo 
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Navalis” upon the fir piles of the foundations of the old bridge at Teign- 
moutb, five arches of which, after having Leen built only 12 years, fell 
suddenly ; the construction of a new bridge thus became necessary, and it is 
now in progress nnder the direction of Messrs. Walker and Burges. The 
worm is described as entering the wood throagh a hole not larger than 
a pin, and perforating the timber in all directions, but chiefly in the direc- 
tion of the fibre, at the same time increasing the size of the holes even 
sometimes to an inch diameter; a few of the worms had been found of the 
extraordinary length of 3 ft. They coofine their operations between low- 
water mark and the bottom of the river, showing that they cannot exist out 
of water. 

A specimen of part of a log picked up off Jersey was as much perforated, 
Іші in a different manner, the worms having penetrated the wood indiscrimi- 
nately all over the surface; in some eases leaviog in the holes a coat 
resembling the tail of a lobster about 3 io. in length, which showed that the 
ravages had heen committed by the “ Lymmoria Terebrans.” 

The paper was also accompanied by a specimen of wood sheathing charged 
with nails, from the bottom of a vessel believed to be about 100 years old, 
together with some of the worms (^ Teredo Navalis"), for the purpose of 
showing the peculiar shape of the head—resembling a pair of forceps, with 
whieh they eut away the wood. 


“ Description of the Roof of Messrs. Simpson and Co’s Factory.” Ву 
John Boustead, Grad. Inst. C.E. 


The truss of this roof is double, consisting of two frames of Memel 
timber. The principals are fitted into cast iron shoes resting on the walls, 
with projections let into the wall plates; they taper towards the ridge, 
and there abut against a cast iron ring-piece, through which a wrought iron 
bolt 1} in. diameter passes, and answers the purpose of a king-post in sup- 
porting the collar-heam. To the under side of this beam is attached a heel 
and eye-plate, to either end of which are linked bolts passing between the 
principals, and seeured by nuts at the backs of the shoes, thus forming effi- 
cient ties to resist the thrust of the principal rafters. 

The slate-hoards are supported by five purlins 4 ft. apart, and abut against 
a ridge-piece resting on the kings. 

The span of the roof is 34 ft. 3 iu. 
principals are placed 9 ft. apart. 

The scantlings of the principal timbers аге :—Principals 9} by 2} in. 
tapering to 6$ by 24 in.; collar-beam 7 by 3} in.; purlins 6 by 4 in.; wall. 
plates 6 by 4 in.; slate-boards 1 in. thick ; ridge-piece 10 by 2 in. 

The principals were sawn out by a template, so as to insure the given taper 
and tlie accuracy of the angles of the ends; they were then laid in а hori- 
zontal position placed at the required angle, and the eollar-beam inserted 
у in. deep into each principal, and secured by bolts Z in. diameter; the mode 
of raising the roof is then described. 

Some of the advantages of roofs of this construction ave stated to be, 
economy in materials and workmauship, with lightness and simplieity, and 
that all sagging of the timbers way be rectified by screwing up the nuts of 
the kings and shoes. 

The truss is recommended for buildings where lofty apartments or coved 
ceilings are required, and also for its presenting so few points for the suspen- 
sion of heavy weights that may subject the timbers to strains for which no 
provision has becn made. 

From the examinations that have becn made, this roof scems to answer 
satisfactorily ; it has becn erected three vears and a half, and has sustained 
heavy falls of snow, but the ridge and rafters have preserved their lines per- 
Тесу. and the walls show no signs ol having been subjected to undue 
pressure. The design of the roof is sim; le, its appearance light, and it may 
be considered an interesting specimen of the art of simple carpentry assisted 
by iron-work. 

A drawing of the truss accompanied the paper. 


The pitch is about 3 to 1, and the 


ACADEMY OF SCIENCES. 


April 4.--М. Siguer read a paper On the means of preventing the explosion 
of boilers in sleam vessels, or of confining the effects of such explosions, when 
they do occur, within very circumscribed limits. Пе recommends, as a 
general priaciple, that the boilers should be composed of many distiact 
parts (tubes), so that in the event of the rupture of any onc portion, there 
may be no injury beyond the engine-room, and that the metal of which they 
аге composed should be thin, in order that it may not be deprived of its 
tenacity in the process of manufacture; and he insists upon strict atteotion 
being paid to their shape, which should, he says, he spherical, cylindrical, or 
conical, as being best calentated to offer an equal resistance to the explosive 
power. 


M. Arago communicated the result of some experiments made with the 
view of solving the long-disputed question as to whether the transmission of 
light is more or less rapid, according to the density of the medium through 
which it passes, and reported his experiments before the Academy in proof 
that the transmission is not eqnally rapid. 


1842.) 


M. Dupasquier read a paper On the use of iron as a test in Marsh's appa- 
ratus for the detection of arsenic. М. Dupasquier stated unequivocallv, that 
by the use of a preparation of iron, such as had been resorted to at times by 
c sts intrusted with the task of testing the presence of arsenic, staius 
apparently arsenical, but which arc not so, may be produced, 


April 11.—A paper was read by M. Domeiko, On the silver mines in Chili, 
and the mode of working them. The mines extend from the north to the 
sonth, parallel with the coast, to a distance of 150 leagues from the environs 
of St. Yago to the other side of Copaipo. The silver mines of Acqueros, 
which are the special subject of the paper communicated to the Academy, 
were discovered in 1825 by a muleteer, whilst coilecting wood on the moun- 
tain. Не found by chance several small blocks of native silver, and, having 
mentioned his discovery to his acquaintances, they proceeded ta the spot, 
and collected immediately silver to the value of 10,000 dollars. Soon after- 
wards the vein itself was discovered, and its richness was found to eqnal all 
that had been anticipated. 
last returns, this vein has yielded ahout 30,000 mares of silver annually. 


A paper was read On the Daguerreotype improvements af M. Bisson. М. 
Bisson, hy a galvanic process, covers the plate with a slight coating of silver. 
much more even and perfect than the surface of the ordinary silvered plate, 
and the object was, consequently, represented with greater fidelity and bold- 
ness. Auother improvement of M. Bisson’s is, in giving, by the action of 
the galvanic pile, a slight gold tint to the drawing, which takes away its 
unpleasant looking-glass appearance, and causes the objects to stand forth 
almost as clearly and vigorously as in drawings produced by hand. 


April 18.—A paper was read by M. Regnault, On the dilating powers of 
goses, and on the relatire powers of air and mercurial thernomelers. 


A specimen of a reddish sediment, deposited by a shower of rain at Am- 
phissa, in Greece, on the night of the 24th ult., and forwarded by M. Bouros, 
with a paper on the subject, was examined by the Academy. The last mail 
from Smyrna brought an account of a similar fall of гаја at about the same 
time. Oue of the journals of that place, alluding to this phenomenon, states, 
that the sediment resembled the sand of the desert, and supposes it to have 
been taken up by a whirlwind, and, combining in the clouds with water, to 
have been held in suspension until it had travelled to a distance of nearly 
1,000 miles to Smyrna. The wind, adds the Smyrna Journot, was blowing 
fresh from the southward at the time, hringing heavy clouds, accompanied 
by a peculiarly hazy atmosphere, ohservable only in long continued siroccos. 


May 3.—A paper was read from M. Reville, of Havre, On ihe use of cotton 
sais for ships, as more economical than those made from flax, and being 
at the same time equally serviceable. Certificates from various persons who 
have made use of cotton sails, and specimens of their old and new were laid 
hefore the Academy. 


From Messrs. Hempel and Hamann, Oa a new Compass, of their invention, 
for measuring ellipses. The report of Col. Puissant and M. Sturm on this 
invention, which was read to the Academy, states it to be superior to any 
instrument for the same purpese hitherto known; consequently, the Academy 
decided on expressing publicly its approbation of the invention. 


From M. Jobard, of Brussels, on some experiments which he proposes to 
make, with a view of ascertaining the best means of preventing the explosion 
of steam boilers. The principal experiment proposed by M. Jobard is, such 
a construction of the boiler as will permit, when the mixture of explosive 
gases has been formed, the introduction of a stream of atmospheric air, so as 
to render them inexplosive. 


From M. de Castelnau, On some geological revolutions in (Ле central parts 
of North America. The period to which M. de Castelnan directs the atten- 
tion of the Academy is that corresponding with the geological revolution to 
which the bordering portions of Canada and the United States owe their 
present configuration, viz. that which formed the great Lake of Canada, ex- 
tending from east to west, with the exception of Lake Michigan, the direction 
of which is from the north to the south, with a slight deviation towards the 
west. At the south of the southern point of this lake, there extend toward 
the Ohio on the one side, and the Mississippi on the other, vast prairies, 
entirely formed of deep alluvial soil covering an old calcareons bed, Every 
thing indicates, says M. de Castelnau, that this region was formerly the basin 
of a lake of much greater extent than those which now exist in this part of 
the world, and, on approaching the Mississippi, the proofs of this pheno- 
menon become more evident. Пе considers it certain, that at a remote 
period there was some obstruction to the course of the Mississippi, which 
produced a stagnation of its waters, and raised them to an elevation of 40 
metres; for wherever the rocks present an abrupt front towards the river, 
they offer a series of parallel lines, inclining slightly towards the north. The 
geological formation of the land in the vicinity of Lake Huron, presents the 
character of a vast Silnriau formation. According to M. de Castelnau, Lake 
Superior formerly discharged itself into Lake Michigan, which had its termi- 
nation in au immense basin, to which he gives the name of Lake Siluriao, 
and which probably discharged the excess of its contents into the Mexican 
Sea; but a revolution of nature checked the passage of the waters to the 
extremity of Lake Michigan, aud produced at Lake Silurian the rising ground 
known as the Illinois, which must have been of greater extent than it is now, 
and it is not impossible, that with its progressive depression, the waters will 
at some distant period resume their former course. 
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Мау 9.—At a special mecting M. Cordier communicated varicus de- 
tails relating to the horrible aceident on the Versailles railroad, ex- 
tracted from an official report addresscd to the Minister of the In- 
terior by Messrs. Comhes and De Senarmont, the enginecrs of Mines, cliarged 
with the inspection of railroad». In addition to the facts already known, 
it states that the foremost locomotive was a small one, with four wheels, 
and the other one of large dimensious with six wheels, made by Sharp and 
Roberts. The boilers of both are at present without the slightest injury. 
According to the testimony of the Commissary of Police of Meudon, one of 
the carriages was altogether consumed in ten minntes. The report contains 
the following summary as to the cause of the calamity. The accident ari- 
ginated in a fatal concurrence of cirenmstances, which were all gross faults, 
easy to have heen foreseen, aud still more easily to have heen avoided. The 
first cause of the accident was the employment of a locomotive with four 
wheels. 14 is essential that every carriage intended for service on a railroad 
should rest on six whecls at least, in order that if one of the axles shonld 
break, the carriage shonld rest on supporters, and continue its course. The 


| secood fault consisted in the employment of two locomotives for a single 


train. The consequences of this arrangement are self-evident. A third eir- 
cumstance was, the precaution taken to lock the door of the wagons; so that 
in such a case as that which occurred, all escape was prevented, and the tra- 
vellers were condemned to suffer all the conseqnences of the first accident. 
Another cause which had much influence on the catastrophe, was the neglect 
to isolate the train from the locomotive, so as to prevent the shock осса- 
sioned by the sudden check to the speed with which they were procceding. 
It is worthy of remark, that if all those causes had not existed together, and 
if only a single precaution had been taken, the accident would not have hap- 
pened. If the first engine had heen furnished with six wheels when its axle 
broke, it would not have lost its equilibrium. If a second locomotive had 
not been employed, the only consequence of the accident would have been 
a shock; and, even admitting that the two first causes of the accident existed, 
had the doors of the wagons not been locked, a number of the passengers 
might have escaped the flames; aud the interposition of the elastic system 
would have saved the train even if no other precaution had been observed. 
The Academy listened to the account in mournful silence. Several members 
afterwards made remarks on the inconvenience of using locomotives with 
four wheels; M. Elie de Beaumont particularly protested against immense 
trains heing drawn hy several locomotives, the danger increasing im propor- 
tion to the number of machines employed. The custom of locking up the 
passengers was also much spoken against. Towards the close of the sitting, 
а rumour haying spread in the Academy that Admiral Dumont d'Urville was 
amongst the number of the dead, or at least that he had not been fonnd 
after the accident, it being certain that he had entcred one of the foremost 
wagons, M. Arago proposed that two members should be appointed to make 
inquiries respecting him ; and if they found him among the wounded, to tes- 
tify to him all the interest that the Academy took in his fate. 


A report by M. Segnin, was read, of a series of experiments performed by 
order of the Academy on (Ле cuirass made of hemp, thc invention of M. 
Papadapoulo. The report states, that the balls of cavalry pistols, fired at a 
distance of from three to five paces, only penetrate to a depth of abont the 
third of an inch: consequently, the report is favourable to the inventor; but 
a discussion having arisen on some points not alluded to in the report, the 
decision of the Academy, as to the value and importance of the invention, 
stands over unti! the points under discussion shall have been treated upon 
by the reporter. 


MISCELLANEA. 


The Monster Steam Ship.—This vessel, which is nearly ready to be launched, 
is built by three or four spirited individuals on their own speculation in the 
small town of Derry, Ireland, where a few months previously it was never 
supposed that a vessel of her magnitude would ever be built ; her dimensions 
are 222 ft. in length between perpendicuiars, 37 feet beam, and 26 feet deep 
in the hold, burthen 1750 tons, B.M., she is to be fully rigged asa 50 gun 
frigate, the length of main mast to be 90 ft. and 33 inches diameter, main 
yard 79 ft. and 223 ft. diam. in the slings, foremast 83 ft. and mizen mast 
76 leet, she will be able to spread 6,400 yards of canvas. There are three decks, 
the upper one to he left entirely clear for action, and to be pierced for 
4} guns, the windlass and capstan gear will be placed "twixt decks. She is 
to be propelled by Smith's Archimedean Screw, which will be 12 ft. diam. 
and 14 ft, pitch, but the length will be only 7 ft.; it is to make 88 revolutions 
per minute, the gearing eonsists of а cog wheel 20 ft. diam., w orking into a 
smaller wheel of 5 ft. diam., upon whose axis is the shaft of the screws. 
‘The engine power consists of two cylinders 68 in. diam., 4 ft. 6 in. stroke, 
and to make 22 strokes per minute, nominal power 306 horses; there are to 
be four air pumps 19 in. diam. and 4 ft. 6 in. stroke, and 3 cylindrical boilers. 
The engines are to be placed close abaft the vessel, leaving the midships clear 
for passengers. 

A very beautiful stained glass window has recently heen put up over the altar 
of West Hackney church, the centre part of which isa ae! of the eelebra‘e:l 
altar-piece nt Magdaten College, Oxford—Christ bearing the cross, very finely 
coloured, from the original picture ; and on either side stand out in bold 
relief the:figures of St. Раш and St, Peter, after Raphael, They stand iu 


244 


niches, which have a very striking effect, the metal work being so contrived 
as to have the appearance of one sheet of glass. Tbe whole of the subjects 
have been got upin a masterly style, are beautifully drawu and coloured, and 
reflect much credit upon Mr. Holder, the artist. of Gray's-inn. Road. We 
understand that the subjects were selectcd by the excellent taste and judg- 
ment of the rector, the Rev. Mr. Birch, and at whose sole expense the 
whule has been cumpleted. 

Marylebone Paving .tssoeiation. — This Association for the improve- 
ment of Street Paving is one highly worthy uf the consideration uf tbe 
pun and vf the support of those interested in the parish of Maryle- 

ne. We sball enter upon the subject of wood paving next month. 

Conservative Club—We understand that the designs for the new building 
are enirusted to Mr. Sydney Smirke. and Mr, Basevi, who are appointed 
conjointly architects for carrying out the design, which it is reported will be 
upon a magnificent scale. 

St. Justen Cormwall.—An Act of Parliament has heen obtained for the 
purpose ot eflecting considerable improvement in this to*n, and the Com- 
missioners have decided upon erccting a new town hall and market. Designs 
for which were submitted in competition, and that by Messrs. Eales and Cope 
nf Bloomsbury Square. London, has been selected by them for execution. 
The façade is in the Italian style to be executed in granite. The cost £5000. 


Standing Orders—In the House of Commons on Thursday, 23d ult., Mr. 
Wilson Pat:en brought forward the motion of which he had given notice, 
namely. ' That so much of the Standing Orders of this House as ubliges 
promoters of Railway Bills to give their notices, and to deposit their plans 
and sections in the months of February and March, instead of the months of 
October and November, be repealed.” The тойоп was carried without the 
slightest opposition. 

The Royal Tar, Peninsular steamer, having undergone a thorough repair in 
London by Messrs. Miller, Ravenhill, and Co., who have put in new boilers, 
thereby effecting a wonderful reduction in the consumption of fuel,went down 
to Southampton, and made an experimental trip, un ler the inspection of Mr. 
me e government engineer. She is now on duty wiib the Peninsular 
mails. 


LIST OF NEW PATENTS. 


GRANTED IN ENGLAND FROM 28TH May то 2380 June, 1842. 
Six Months allowed for Enrolment, unless otherwise expressed. 


Witziam Young, of Queen-street, lamp-maker, for “ improvements in 
lamps and candlesticks.” Sealed May 28. 

Parir Jacon Kayser, of Gracechurch-street, manufacturer, for “ im- 
provements in the construction of lamps.” Мау 31. 

Henry PuirLiPs, of Exeter, chemist, for “ improvements in purifying gas 
Sor the purposes of light." May 31. 

Ricnanp Watson, Jun., of Cloth-fair, gas fitter, for “ improvements in 
draining land embankments, and cutting of railways and other engineering 
works,” Мау 3l. 

Wenry WiLKINSON, of Pall Mall, gun-maker, for “ improvements in un- 
londing shipping, especially those vessels called colliers” Мау 31. 

Lovis NrcHoLAS DE MeckENHEIM, of Vienna, but now of London, en- 
gineer, for “ improvements iu the manufacture of iron.” Мау 51. 

llenry Beaumont Leeson, of Greenwich, doctor of medicine, for “ im- 
provements in the art of depositmg and manufacturing metals and metal 
articles by electro-galvanie agency, and in the apparatus connected therewith.” 
June 1. 

WintiaM llzx gv Kempron, of South-street, Pentonville, gentleman, for 
“ improvements in the manufacture of candles,” June 1. 

James Reen, of Bisbop's Stortford, statuary and mason, for “ improve- 
meats in tiles, slating, and the construction of water-tight joints, and in the 
covering and*easing of buildings and other erections.” —June 2. 

lJenry Jusser, of Oxford, confectioner, for “ improvements in kitchen 
ranges, and opparotus for cooking.” —June 2. 

BENJAMIN Arncwortn, of Birmingham, gentleman, for ‘improvements 
in the manufacture of glass, for the purpose of producing glass which may 
be used for ihe purposes to which plate glass and window glass are usually 
applied."— June 4. 

Epmunp Tuck, of the Haymarket, St. James's, Westminster, silversmith, 
бог“ improvements in the covering or plating with silver various metals and 
metallic alloys." —June 4. 

WirLLiAM Irvine, of Regent-street, Lambeth, engineer, for “ал improved 
corn drill, or machine for sowing all kind of seed. or grain." —Juue 7. 

Jonn Wooncock, of Manchester, millwright, for “improvements in the 
construction of sfeam-engines.”—June 7. 

James Nasmyrn, of Patricroft, near Manchester, engineer, for ‘ certain 
improvements in machinery or apparatus for forging, stamping, and cutting 
iron and other substances."—-June 9. 

Josera CuaTwiN, of Birmingham, lamp-maker, for “ improvements in the 
construction of cocks." —Junc 9. 

Jonn Gyorce livenes, of No. 158, Strand, general agent, for “а new 
application of telegraphic siynals, and the mode of applying the зате.”-- 
June 9. 
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James ANTHONY Емзілк, of the Borough and County of Newcastle- 
upoo-Tyne, civil engineer, for “ certain improvements in pumps.’—June 9. 

ЅтЕРНЕМ Bencrart, of Barnstaple, gentleman, for “ improvements in the 
construction of saddle-trees."—June 9. 

Arrnur Howe HorpswonTH, of Brook-hill, Devon, gentleman, for 
“ improvements in constructing certain parts of ships and vessels in order 19 
arrest the progress of fire, and for regulating temperature.” —June 11. 

RICHARD Garrett, of Leiston Works, Suffolk, agricultural instrument 
maker, for “ improvements in the construction of horse-hoes, scarifiers, drag- 
rakes, and drills, for cultivating land. June 13. 

Тномав Banks, of Manchester, engineer, for ** improoements in the cone 
struction of wheels and tyres of wheels, to be employed upon railways."— 
June 13. 

Moszs Poorr, of Lincoln's-inn, gentleman, for “ improvements in obtain- 
ing the colouring matter from wool, and woollens dyed with indigo.” (Being 
a communication.)—June 13. 

WinLiAM Cotton, of Leytonstone, Essex, Esquire, for “ ап improved 
weighing machine," —June 13. 

Danrex МиллАм, of Oxford, slater, for “improvements in covering ridges 
and hips on the roofs of buildings.” —June 13. 

Isaac Moss, of Maeclesfield, Cheshire, silk trimming manufacturer, for 
“ improvements in the manufacture of covered buttons, ornaments and fas- 
tenings for wearing apparel.” June 13. 

WiuLLIAM Morrerr WiLLIAMS, of Bedford.place, Commercial-road, and 
of 163, Fenchurch-street, lock manufacturer, for ‘ improvements in the con- 
struction of ldBks and keys, which he proposes to call * Williams’ lock and key 
improved.” —June 13. 

llexry Ноосн Watson, of Dolton-le-Moors, consulting chemist, for 
“improvements in bleaching, changing the colour of, and otherwise preparing, 
purifying and refining tallow, and certain other organic substances, mixtures, 
compounds, aud manufactures.” —June 21. 

Joserx Вохчетт, of Deptford, Kent, engineer, for ''improvemenis in 
pavements, for streets, roads and other surfaces, and in machinery for pro- 
ducing and repairing the same."— June 21. 

Joun Dickson, of Brook-street, Holborn, engineer, for * improvements in 
rotary engines and boilers, in stopping railway carriages, and in machinery 
Jor propelling vessels, part of which improvements are applicable to propelling 
air and gases.” —June 21. 

FREDERICK Gre, jun., of South Lambeth, gent., for “improvements in 
binding pamphlets, papers aud other documents.” —June 21. 

Tuomas Gaunt, of 10, Dalby-terrace, City Road, gent., for “ improve- 
ments in the means of applying any such power as is or may be used for pro- 
pelling vessels or carriages to produce locomotion thereof." — June 21, 

Henry Bewer, of Dublin, licentiate apothecary and chemist, for “ ая 
improved chalybeate water.”—Juoe 23. 


TO CORRESPONDENTS. 


— 


“Connecting Rod "— The question of Long and Short Connecting Rods has 
already occupicd n considerable portion of thc Journal. 

Seyton's communication will appear next month, 

B. G.—If the engine of 10 tous weight be of just sufficient power to draw a train 
of 50 tous weight at 20 miles an hour on an even plane, it will require 68-100chs 
additional power to convey the said train at the same rate up an inclined plane of 
16 ft. in the mile, and double the power up an iuclined plane of 24 ft. in the mile. 

“ Deale's Rotary Engine. —4A.H. P.'s remarks ou this engine came too late for 
insertion this month ; we think they had better be deferred until we have reported 
some farther experiments that are about to be made, which will appear in the next 
month's Journal. In our account of the performance of the “ Anti John Scott 
Russell ” we omitted to notice that the distance from London Bridge to Greenwich, 
performed at the first trip in 394 minutes was against a strong tide. 

Т. Е. are compelled to defer this communication until next month. 

Books Receiwed—Memoirs of the Literary aud Philosophical Society of Мап- 
chester, Fol. VI.; Mr. Grantham’s work on Tron Ship Building ; and “ On the 
Use of Mechanical Power ;” which will be noticed next month, 

Books for Review must be sent early in the month, communications on or before 
the 20th (if with drawings, op: and advertisements on or before the 851 
instant. 


Vols. I, П, Ш, and IV, may be had, bound in cloth, price £1 each Volume 


ERRATA, 


Strawberry Hill—In our last number, the engraving is stated to be the 
“ Ground Plan,” instead of which it ought to have been the “ Principal 
Floor ” ; and instead of letter e in the recess, it should have been r; and the 
opening shown as a door should have been à window ; the letter e ought to 
have been placed opposite to the window of the room C. 


Page 205, col. 2, line 3, uf Reviews, for Practical Geology, read Practical 
Geodesy. 


1849.) 


THE THREADNEEDLE STREET STRUCTURE. 


Pustic attention has been exeited in а very unusual degree by this 
building. And no wonder: for, in the first place, the character of the 
design is in many respects not a little striking in itself; in the next, 
people were quite taken by surprise when, the scaffolding or sereen 
before it being removed, they beheld what, for this country, may be 
termed an almost unprecedented display of sculpture ; and, in the 
third, their curiosity is the more excited, because no one as yet 
positively knows for what definite purpose the edifice is intended. 
To these eircumstances may be added one which nowise tends to 
diminish public astonishment and admiration, namely, that the building 
is altogether the enterprise of a private individual (Mr. Moxhay), 
who has shown in it a degree of taste and liberality quite exemplary ; 
certainly an example that we trust will be followed, and, moreover, 
one that reproaches not a few of our recent structures, both on account 
of their insignificant charaeter, and the paltry economy manifested in 
them. With the exception of the éxsw/a or group of architecture 
formed by the Atheneum, Travellers’, and Reform Clubhouses, the 
other buildings about town, even of that elass, from the “City Club” 
in Broad-street to the sulky “Oriental” in Hanover-square, are, 
whatever they may be in regard to internal accommodation, more or 
tess poor and abortive in point of design—the woiks of mere builders, 
not of arehitects. The same remark applies to the offices belonging 
to many assurance and other public companies. If not the buildiags 
themselves, the designs are for the most part propped up entirely by 
columns or pilasters, for there is generally nothing else architectural 
about them; and those might very well be spared altogether, as being 
not only nseless in themselves, but because they become ridiculous 
affeetations when mixed up, as is usually the case, with mean and in- 
significant features, which are thereby made to look some degrees 
more mean and trivial than they otherwise would. We have heard 
it urged as an excuse, that in most cases all the money which can he 
allowed, or that people choose to allow, for external decoration is 
swallowed up by columns, so that the rest must be put off with what 
is more expressively than elegantly termed “а lick and a promise,” 
with a few streakings after “scored pork” fashion for rustication, 
and a few meagre mouldings to doors and windows. If absurdity he 
an exense, the excuse just alluded to is valid enough, of all reason; 
for why should columns be introdneed at all for mere decoration, if 
for the sake of having them every other part must be deprived of due 
embellishment, and the whole consequently rendered a maimed, incon- 
sistent, botched-up affair, a ridiculous mixture of the would-be fine 
and the must-be paltry? We had hoped that the examples of the 
Travellers’ and Reform Clubhouses (more especially, as the former 
has been published as a study for architects,) wonld at once have 
clapped an extinguisher upon the miserable “pseudo-classical” system, 
of which the only recommendation is that it requires no study or 
invention whatever, but merely nous enough to be able to copy columns 
and ante from Stuart's Athens, or other publications of the kind. 
Thus one man's Grecian is just as good as anothei's ; and, with hardly 
an exception, the mark of the Beast is upon that of them all. Whether 
Mr. Moshay’s building—which we ourselves have here almost turned 
our backs npon—will have the effect of now spiriting np others, both 
professional men and their employers, to emulate his example, is what 
time must show. Initself it certainly is a very superior specimen, 
and a far greater public ornament than many of what are called public 
edifices; which is no great compliment, by the bye, some of the latter 
being little better than so many publie deformities. Perhaps it is well, 
therefore, for them that it is neither next door or opposite neighbour 
toany one of them; for even now it puts us quite ont of conceit with 
some of the newly-erected buildings in its vieinitv—with the two 
fire offices at the corner of Bartholomew-lane, and the Wesleyan 
Missionary Hall in Bishopsgate-street; although if columns—no matter 
how they may be introduced— are sufficient to constitute grandeur or 
beauty, the buildings just mentioned possess a decided advantage 
over the one in Threadneedle-street. The facade of this last is 
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exceedingly simple in composition, for it consists of no more than а 
door and two windows on each side of it, between which and the 
entablatnre is a deep panel extending nearly the entire width of front, 
and filled with a relief, the figures of which are little less than the 
size of life, and not being placed at such a distance above the eye 
as sculptural decoration of the kind usually is, wherever applied at 
all, they possess a degree of importance in the design that would be 
lost were they elevated fifteen or twenty feet higher. Hitherto, 
wherever sculpture has been introduced at all in the front of a build- 
ing, it has been either in little bits and patclies, or else placed where 
it cannot be properly seen as a work of art, but merely as ornament 
and accessory embellishment, valuelessand unmeaningin itself, although 
it may serve to give an air of richness to tlie architecture. We perceive 
that there are panels with reliefs in the attic of the front of Bucking- 
ham Palace, and that is all that can be seen or understood of them. 
In such cases there is no situation from which the scuiptnre can be 
properly seen, for the nearer we approach the building in order to 
obtain a distinct view of it, the more are the figures foreshortened, aod 
so far distorted ; and almost апу scratches and scrawls would there- 
fore answer the purpose as well, either for a near or distant view. 

Though the building in Threadneedle-street owes its character 
chiefly to Mr. L. M. Watson’s labours—the author of the noble and 
poetically-conceived and tastefully-executed piece of sculpture which 
is now attracting so much attention—it is not without more than 
usual degree of embellishment in other respects, having a carved frieze 
and rich cornicione. The former, indeed, is not altogether so satis- 
factory as could be wished, for the rabesco or foliage is too stiff and 
formal in contour; and it is also to be regretted that a little more 
embellishment was not bestowed upon the door and windows, which 
now look too plain for the upper part of the front. Still, taking it 
altogether, this facade is incontestibly one of the most striking, 
original, and artistical pieces of architeeture in the whole metropolis ; 
beyond all comparison superior to those masses of collective littleness 
or of spun-out common-place, and frigid duluess and meanness which, 
because they are great, are looked upon as being also dignified and 
grand. В 

While the patrician and aristocratic patrons or would-be patrons of 
art and pretenders to taste do not care to exhibit other architectural 
taste pro Lono publico than what may be seen in such spruce specimens of 
it as Stafford House, and the very neat vet certainly very piddling and 
anything but dignified mansion of the “Great Duke,” or as the brick 
wall in Duehess-street, which looks like the entranee toa manufactory, 
or brewery ;—whiile such, we observe, are the architeetural specimens 
exhibited to us by the opnlent and the great, a comparatively humble 
individual—and what is worse, a man in the “city "—one, therefore, 
in whom it is little less than insolence to pretend to taste at all—has 
shown a degree of spirit, liberality, and taste, infinitely more credit- 
able to himself and advantageous to the sculptor who has had the 
opportunity of displaying his talents upon ѕпећ a scale, than it is likely 
to prove at all favonrable to many other buildings, which now look 
more paltry than ever, when contrasted with Mr. Moxhay’s. 

Not the least curious part of the matter is that on this occasion 
there has been none of that fussiness—generally “much ado about 
nothing” fussiness—which so frequently takes place ; as, for instance, 
in the remarkably siliy business of the Nelson Monument, when, after 
two humbugging competitions, nothing better could or was allowed to 
be chosen than an overgrown nonsensical column, for which no design 
whatever was required beyond the mere working drawings, We are 
afraid, too, it will be found after all that the very best clioice of all 
has not been made in regard to the Royal Exchange,” although the 


® Even were that part of the adopted design very much superior in point 
of design to what it is—at least, if we may judge from the views published 
of it—the idea of making the Exehange ивей--Ше area where the merchants 
will assemble and transact business—a mere open court, is so truly prepos- 
lerous—such a practical absurdity—that we trust it will never be carried into 
executicn. The citizens must be dreadfully atraid indeed of smotheration, Mt 
apprehensive of being smothered ex masse, were the Exchange to be covered in. 
We wonder they do not feel similar alarm at. their Guildhail banquets, and 
instead of talking of a new roof for tit structure, do not propose that it 
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design is certainly superior to the majority of those sent in, and very 
far superior indeed to the one that, to the utter astonishment of every 
body, obtained the highest preminm: 

Equally, or even still more curious is it, that the design for the 
building in Threadneedle-street is by Mr. Moxhay himself, We do 
not vouch for the truth of this: it may be mere report, but it has 
never been contradicted or called in question ; and, at all events, there 
is every reason for believing that, whoever may have made the actual 
drawings, the ideas for tlie design are entirely Mr. M's own, the whole 
being in character altogether different from that observable in апу 
other building about town, and from the manner of any other architect. 
It is easy enough, therefore, to decide negatively, and say who could 
certainly not have had any hand in the design. Hardly any professional 
man would have ventured to propose sculpture upon such an extensive 
scale, or have thought of making that predominate in the decoration, 
to the ntter exclusion of columns, pilasters, and other nsual “ proper- 
ties”? of architectural composition. Much more likely is it that a 
“ classical’? architect would have said—for such was actually the case 
in respect to one of the designs for the Royat Exchange—that the 
sculpture might be omitted altogether, without in the least injuring 
the general character of the building. In the opinion of such a one, 
a blank panel would produce nearly as good an effect as Mr. Watson’s 
relief. Very rarely indeed does architecture extend any patronage 
to sculpture in this country, otherwise than as mere heraldry, allowing 
the sculptor to perform the part of coach-painter, and insert a tiny 
ducal coronet, or some Gothic armorial bearings and their supporters 
within the pediment of what is intended fora Grecian portico. Of 
classical sculpture to any extent in this country, we have indeed one 
example in the series of Homeric subjects which adorn the exterior 
of the Marquis of Bristol’s mansion at Ickworth; and we have now 
just got another in Threadneedle Street. 

Before putting aside our pen, we have to remark that the removal 
of the French Protestant Church—a very ugly building in itself, 
although of nearly the same physiognomy as almost all city churches, 
not excepting the more admired than admirable ones by the “great” 
Sir Christopher Wren—has been attended with a double advantage ; 
for while it has made way for the new building in Threadneedle-street, 
anew structure for that church is now erecting in St. Martin’s Le 
Grand, on the opposite side of way to and at no very great distance 
from the Post Office. The style is Gothic, and although small, the 
building promises to be very far better than almost anything of the 
kind about town. Such is our impression at present, and we trust we 
shall have no reason to depart from our opinion, when the building is 
completed. 


THE SPIRIT OF ARCHITECTURE. 


Іт cannot, we conceive, be denied by the most resolnte upholder of 
modern greatness, that architecture has greatly declined among us in 
these latter ages. The causes of this retrogression have been from 
time to time pointed out in this journal as due to a want of adventure 
among architects, and a blind adoration of the architectural forms of 
Greece and Rome; and these expositions have been received with the 
ineredulity natural to men whose prejudices suggested an opposite 
doctrine, and who felt that the acknowledgment of architectural 
degeneracy involved a sort of latent censure upon themselves. We, 
therefore, propose to go into the subject a little more specifically, 
with the view of showing that it is the spirit of architecture about 
which architects ought to be truly solicitous, and that in architecture, 
asin most other things, the spirit is oftenest and most deeply violated 
by an indiscriminating adherence to the letter. 
have oceasion to notice the present penury of real architectural skill, 
and the pernicious influences of the existing modes of practice and 


should be unroofed а together, NU as there are plenty of raofs on such 
occasions, each guest being provided with the roof of—his own mouth! 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


We shall likewise. 


[Aveusr, 


instruction; and we shall venture to suggest the adoption of certain 
measures, hy which these evils might, we conceive, he mitigated or 
averted. We are too well acquainted with the untractable natures of 
architects to imagine that any counsel or remonstrance of ours would 
be much attended to, so long as it might be safely disregarded ; but 
we believe we shall be able to show that architectural art, in the 
proper sense of the term, is in a very precarious condition, and that 
unless architects awaken from their lethargy, and do something for its 
advancement or regeneration, the administration of the art will pass 
from their hands into the hands of the new sect of decorators, or into 
the hands of the civil engineers, and architecture, in the ancient and 
proper meaning of the word, become extinct altogether. We think 
architects are so obviously interested in preventing such a catastrophe, 
that they may perhaps give some attention to the means adapted to 
obviate its occurrence ; and we are, therefore, induced to hope that 
we may be heard with more patience and less incredulity than usual. 
The subject is manifestly an invidious one, and our remarks, therefore, 
require much liberality of interpretation; but we rely npon the temper 
and judgment of those whom the inquiry most nearly concerns—upon 
the absurdity of supposing that we should derive gratification from 
being grutuitously censorious—and upon the fact which we, once for 
all, assert as the key to our observations—that our animadversion is 
not directed against individuals, but against systems. 

And we would, in the first place, remark that whatever architects 
may think of the present condition of their art, the public opinion is 
that it never was in a state of greater degradation. This opinion 
architects may possibly deride: they may look upon public appro- 
bation as no evidence of excellence, and public discountenance no test 
of demerit, and may console themselves for the public alienation by 
the pleasing emotions they themselves derive from their own combi- 
nations and the congenial taste of a few eccentric virtuosi, But we 
would beg leave to insinuate that it is not for their own gratification 
that architects ought to work, but for the gratification of the public ; 
not for a little knot of odd and pedantic men, but for the great bulk of 
mankind; and although architects may affect to despise the popular 
taste as indiscriminating and uncultured, they will certainly find it 
much nearer the standard of unperverted truth than any taste formed 
in the narrow and exclusive cireuit of a particular profession. Indeed 
we look upon the /echnical quality of the taste which architects very 
generally imbibe as one of the most serious hindrances to eminence in 
their art. Certain objects become associated in their minds with 
pleasurable emotion, which in the minds of other men are productive 


„only of indifference or disgust, as anatomical preparations of the brain 


or intestines may appear beantiful to the medical student, though 
exceedingly loathsome to every body else. Every profession is apt 
to create particular bonds of association and particular habits of 
thought, which it is the aim of all sensible men to exterminate or 
conceal; and in an art addressing itself to the world at large, any taste 
deserves to be called bad which is founded upon associations accidental 
to a partieular individual or profession, instead of upon such as are 
universal and indestructible. Of ali errors into which the mere ar- 
chitect can fall, none is likely to be more pernicious than that of being 
too architectural—of appealing to sympathies which architects alone 
can feel—and relying upon classical allusions and microscopic graces 
which to ordinary observers are invisible or insignificant. This is a 
departure from the spirit of art, and a servile subserviency to the 
letter ; and indeed it will generally be found in copying the forms of 
ancient structures for modern uses, the deviation from the true ргіо- 
ciples of art is in the exact proportion of the fidelity of the imitation. 
To architects who have been long in the habit of contemplating with 
little less than idolatry these creations of genius, the exact imitation 
of their peculiar features is likely enough to excite emotions of heauty 
that will be exceedingly strong; but in the minds of men iu general, 
the prominent sentiment excited will be that such structures are alto- 
gether unfit for modern purposes, and as such are ineligible and un- 
attractive. We therefore find that the most celebrated architects 
since the time of the ancients have been the greatest innovators, and 
what may seem still stranger, the greatest architects have nct, properly 
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speaking, belonged to the profession of architecture at all. Michael 
Angelo was a sculptor, Sir Christopher Wren a professor of geometry; 
and we honestly believe that much of their eminence is due to the 
accident of their having been architectural interlopers. They brought 
to their new occupation an unsullied taste—extensive information— 
imagination which had never been frozen by the chill atmosphere of 
schools—sensibility which gilded the commonest objeets with the 
rays of its own benignity, and which had communed with the chief 
aspects of nature, and the most conspicuous objects of the moral and 
intellectual worlds: and they poured ont these accumulated treasures 
проп their architectural creations, and moulded inanimate matter into 
images of unspeakable beauty, and quickened it into life by the fire 
of genius; and while in the course of nature the spirits of these great 
men have passed away, the reflection of them still exists in their 
works in all Ив primitive majesty, and still rules the minds of other 
men—not by virtue of associations peculiar to any race or generation, 
but by such as are common to all men in all ages, and are the insepa- 
rable concomitants of the qualities by which tbey are awakened. 

There are probably few persons prepared to maintain that there is 
any architect at the present day equal to those great masters, or that 
the condition of architectural art is as exalted now as when they 
flourished. The cause of this declination is, we conceive, chiefly due 
to the apparent paradox of architects being too solicitously educated ; 
in other words, their education is in our eyes far too architectural. 
They become thus as it were a separate caste, having few or no sym- 
pathies with men in general, and their beauties are such as are not 
associated in common minds with any interesting impressions. They 
are, moreover, far too much under the influence of rules and precedent, 
and attach too much importance to certain recipes of beauty which 
are administered with too little reserve and discrimination, That there 
are among arcliteets now living men of genius we do not deny, but 
what we complain of is, that they can on no terms be induced to exert 
that genius; they are afraid of ridicule or failure, and instead of 
producing works of real genius, which we are convinced many of them 
could do, are content with the reputation of insipid correctness, and 
ponderous mediocrity. This may, it is true, be a very safe policy for 
individual praetitioners, but is certainly a very spiritless one, and is 
absolutely fatal to the progress of art ; for how can there be improve- 
ment if there be not even adventure? Besides, this pusillanimous 
mode of procedure reduces architecture to а mere trade—a trade, 
tao, of the meanest description, since it does not require even manual 
dexterity for its exercise. It offers a premium to dullness, by placing 
stupidity and genius upon the self same terms: reduces architectural 
proficiency to a simple acquaintance with certain lengths and breadths; 
and makes beauty a mere question cf arithmetical computation, which 
the artizan is quite as competent to resolve as the artist. 

One of the distinguishing features of the present age is love of 
novelty and of powerful emotion, and if architects continue unable 
to administer to the popular taste, other instruments will certainly be 
sought for. Many of the constructions which formerly belonged to 
architeeture have already passed into the province of the civil engi- 
neer; and it can scarcely be doubted that all those which require the 
exertion of science rather than taste for their execution will speedily 
follow. No one now thinks of applying to architects to build bridges, 
or piers, or lighthouses, or anything indeed which is not to be em- 
bellished. ‘The architects, therefore, it would appear, have already 
been driven from many of their strongholds: one—an impregnable 
one—remains with them, and that is—Art. From this position no 
power ean ever drive them, so long as it is defended; but, with a sui- 
cidal infatuation that is scarcely credible, they appear of their own 
accord disposed to abandon it to their opponents. By art we do not 
mean the power of multiplying Grecian constrnctions, or of producing 
columns or gateways which shall be in accordance with the rule, for 
this the engineer or any one else is perfectly able to do; but we mean 
the invention of new modes of decoration and distribution answerable to 
particular purposes, or such a combination of old modes as will constitute 
in reality a new invention. Except in cases where this is done, the 
intervention of an architect is altogether superfluous,and if old designs 
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are only repeated, or repeated with some insignificant modification, ar- 
chitects will cease to be employed ; and builders will engage to produce 
churches or mensions, as ship-builders now produce ships, or eugineers 
steam engines. It appears to us, therefore, to be of the last import- 
ance to architects to cultivate assiduously the art of decorative design; 
not after the formal and prescriptive mamer they have observed 
hitherto, but by means calculated to promote the progress of art, and 
to awaken the sympathies of the community. 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS XXXIX. 


[must have liber: 
Withal. as large a charter as the w nds, 
To blow on whom J please." 


I. However bad a system of things may be—however flagrant and 
notorious its abuses—there are always some who are interested in 
supporting it, and who accordingly set their faces against any reforms 
in it. Little, therefore, is it to be wondered at that there should be 
architects who decry competition, and who would fain keep up the 
old system of architectural monopoly and favouritism, which worked 
so well for them and their predeeessors, and under which they flourished 
—in many cases with the very minimum of talent, the system itself 
being calenlated to suppress all superior talent, by affording it neither 
chance nor opportunity. Fortunately that system has been somewhat 
broken down of late years, and the consequence is that some of the 
* mighty ones ” have been thrown into the background and the shade; 
and now when we look at their works, it is with wonder and regret— 
wonder how they conld have obtained the imposing reputation they 
did at the time, regret that so many of the fairest opportunities— 
opportunities not likely to occur again, unless the buildings erected 
by them happen to be destroyed by fire—should have been recklessly 
flung away upon them. That competition has its evils and abuses is 
not denied ; highly desirable, therefore, is it—not to. get rid of com- 
petition itself, but—to clieck and reform the abuses now tolerated in 
it. Let us, however, look also at the blessings of monopoly and non- 
competition, before we decide which of the two systems works the 
best for the art itself, and for the public. In the metropolis alone 
there has fallen to the share of one monopolist—of one wha may well 
be said to have been unrivalled in his profession, for the very sufficient 
reason that no rivals have been suffered to approach him—op portunity 
after opportunity, many of which might be called splendid ones. То 
that individual alone is the metropolis indebted for the following 
most distinguished architectural ornaments of it, viz.:—Covent Garden 
Theatre, the Mint, Post Office, British Museum, new centre of the 
Custom House and its “Long Room,” College of Physicians and 
Union Clubhouse, St. Mary's Church, Wyndham Place, the Library 
and other buildings in the Temple, King’s College (Scmerset Place), 
and the Conservative Clubhouse, besides some others of less note und 
less importance. With the exception of the first-meutiuned—and 
even that is in very equivocal taste—the rest are little better than so 
many architectural blanks. When you bave said that their columns 
and ante are, as far as they and their capitals go, accurate copies 
from one or two well-known and now rather hackneyed Grecian exame 
ples of sncl members, you have summed up all the merits of the great 
or we might say the big architect of the big edifices above enume- 
rated. Pity, great pity! that lie eould not keep the secret of his vast 
genius and exquisite taste entirely to himself. How many works of 
pretending dullness and pompous insipidity might we have escaped, 
had he not met with his copyists in Fonlston and others, who have 
covered the land with their soi-disant classical structures, with their 
mockery of Grecian porticos stuck on to buildings that in every other 
respect are of the most John Bullish physiognomy. Most strange it 
is that with all its rigid punctilic, its servile and superstitious reve- 
rence for classical models and precedents, the followers of this school 
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make no seruple whatever of entirely falsifying the character of 
Grecian architecture, of running counter to all its principles, and ex- 
punging from it all its charm and all its sentiment—all that gives it 
effect, and all that renders it imposing and impressive. 

П. To this most unfortunate school the study of Grecian archi- 
tecture has most assuredly not proved the torch of Prometheus. 
Instead of kindling them by its flame, it has only sinothered them in 
its smoke, or its smoke has served to blind the eyes of other people. 
Some of them may have anatomized Grecian architecture, may have 
cut up its carcase, and descanted upon the separate limbs and members 
with tolerable ability ; but hardly ever have they been able to tack 
them together again, except inthe most clumsy manner, aud then it 
has still been but a carcase, from which the spirit that once gave it 
life and grace has fled, and which they are unable to revive by breath- 
ing into it a newerspirit, au operation not to be accomplished by a 
pair of bellows—not even by a patent Vitruvian one. 

ШІ. Tu the efficacy of Vitruvian bellows, however, the Institute of 
British Architects have, it seems, very great faith, since they have 
thought it worth while to collect an assortment of them. Surely the 
Institute must either have a good deal of cash to fling away, or have 
been bitten with a strange curiosity mania, or it would never encumber 
its bookshelves with such “ venerable lumber” as the different editions 
of Vitruvius, not one of which, probably, either has or ever will be 
opened, except to look at its title-page and date. Опе would imagine 
that the library must be most abundantly stocked with other arcbi- 
tural works of every kind, because until it was so furnished, a single 
copy of Vitruvius might be deemed sufficient; more especially as 
Vitruvius is not so very scarce an author but that a copy of his work 
may be obtained any day, or even picked up at almost any book-stall. 
Yet the Institute will have plenty of Vitruvius; it will also have 
nothing else—or, at any rate, very little more than Vitruvius. Cer- 
tainly the gaps and hiatuses in its library are many and startling. It 
does not contain even а set of Wiebeking’s works! In fact, to mention 
what it does not contain would be to make out a list, a bulky catalogue 
rather, of nearly all the choicest and most valuable architectural pub- 
lieations which have appeared on the continent for the last hundred 
years, and not a few English ones besides : in short, precisely that class 
of works which are not likely to be possessed by private individuals 
—at least, only a very few of them—and to which, therefore, it is all 
the more desirable aud requisite that there should be access in the 
liorary of that body which represents the architectural profession. 

IV. Arthur Parsey, who is labouring hard to mislead the public, has 
lately been again advertising, and otherwise doing all that he can to 
attract notice to his * New Science,” for which he has just received 
a tolerably hearty lashing in the Atlas, and has there been called, in 
very plain terms, an impudent charlatan and quack. It certainly does 
require more than ordinary mortal impudence to refer, as he has done, 
to some of the publications which have exposed the utter absurdity 
of his “ Science," and its worse than uselessness in practice—or rather 
its actual impracticability, without even attempting to gainsay any 
one of the objections brought against it, or to point out the miscon- 
ceptions and prejudices, if such they be, of his opponents. And 
although those who have contradicted lim with their pens are 
comparatively few, all the world—at least all the world of artists, 
are decidedly opposed to him, not even a single individual having 
adopted the Parseyan Principles of Perspective, notwithstanding 
that six years or more have elapsed since they were first broached. 
We all know that prejudice has frequently caused great oppo- 
sition and mistrust at first, in the case of many inventions and 
discoveries, that have since been universally adopted. Yet if Mr. 
Parsey lays “the flattering unction to his soui," that such is the 
case with regard to his own, he dupes himseif far more than he 
does anybody else. The matter is one which admits of no dispute, 
for if his “converging perpendiculars” really do produce a more 
faithful and therefere natural representation of objects, the great im- 
provement attending such system would be as manifest at the very 
first as at last, because it would, in fact, be self-evident. It is idle to 
say that artists would still be prejudiced against it, if only because con- 
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trary to their former practice, too inveterately confirmed to be all at once 
laid aside. Their refusing to make use of the “New Knowledge” 
could not prevent its spreading elsewhere; their refusing to open 
their own eyes to the Parseyan “new light” could not hinder the rest 
of the world from opening theirs and being illuminated by it. If the 
painters—some of whom seem scarcely to pay any attention at all to 
perspective—did not care to avail themselves of Parsey’s grand dis- 
covery, at all events the architects would hardly have failed to do so; 
and scene-painters would long ere this have certainly turned it to 
account, and bave astonished and delighted the public by such very 
improved and natural mode of representation, more especially for 
their bravura architectural vistas and compositions. However, to give 
Parsey his due, he possesses both bronze and nerve in а most extra- 
ordinary degree ; while every body else who understands any thing of 
perspective laughs at it, he himself stands up undauntedly and be- 
praises it io his own “lectures” with such rodomontade flourishes 
as the following (copied from one of them) :—" Hail, then, the accom- 
plishment as a British achievement, and let our native talent first reap 
the advantages of an improved practice." Pity that talent—native 
and foreign alike—turns its back on Parsey, and refuses to benefit by 
the advantages he so liberally holds to them. 


V. There is, no doubt, some very deep and mysterious meaning in 
what must strike ordinary eyes as very ridiculous, namely the half 
white-washed and half tawny face of the building on the west side of 
Trafalgar Square. Is that “Union” intended as а satire upon Unions 
generally —both political and matrimonial? The structure certainly 
looks very much as if spliced together by a modern match-maker—a 
fashionable specimen of the compound creature termed Man and Wife. 
After all, the greater probability is, that there was neither satire nor 
joke inthe matter, but that the odd diversity of complexion inthe build- 
ing arises from the “Club” contenting themselves with compo for their 
portion of it, while the ** College " would have theirs of stone. Why, 
then, some inquisitive folks may ask, did not the architect proceed 
accordingly, and make the two buildings two distinct designs, instead 
of passing them off for a single one dressed in a motley suit? —A puz- 
zling question! to which the most likely answer that can be given, is, 
that he thought it good economy to make one design serve for both, 
and to kill two birds with one stone. 


VI. The world hashad didactic poems upon almost every subject. 
The “ Art of Cookery” has found poets to chaunt its praises and its 
precepts, as well as the “Art of Poetry” itself; but I do not believe 
that any poem upon architecture exists in any language ; at least I have 
been unable to discover even the title of such production. And vet, 
methinks, the subject is one of which very much might be made in 
poetry. What visions of gorgeous splendour does even the very 
name of the Alhambra conjure np! How awful, sublime, the eternal 
cavern fanes of India, and the massive and many-pillared structures 
of Egypt. Persepolis, Palmyra, Baalbec, Ionia, Greece, the Roman 
and the Goth, all throng around the bard, and court his strain! But 
come, this is sheer rhapsody and frenzy, easily abated, however, bv 
а dose of—Smirke. 5о far from being inclined to patronize poems on 
the art of architecture, many architects seem never.to have read that 
of Horace on the Art of Poetry, from the first lines at least of which 
they might, mutatis mutandis, learn something, as haply the following 
paraphrase may show :— 


Should some odd painter lovely Venus draw 

In judge's wig and grave costume of law ; 

Or deck some legal sage in Cashmere shawl, 

And feathered bonnet, how you'd stare and squall ! 
You'd think him mad ; and fair ones cry, * Oli dear, 
How droll! how monstrous! how absurd ! how queer!” 
You'd laugh ; yet why ?—not more absurd such dress 
Than many a ‘classic’ architectural mess. 

Where nought agrees—no part another matches, 

But all's made up of motley shreds and patches; 

А daw in feailiers—peacock here, there goose ; 

~“ Splendid but nent," magnificent yet spruce; 

And pert as spruce—more paltry than refined, 

With front all foppery, and all rags behind. 


1812.] 


Poets and painters may invent, we grant, 

So, too, were their invention not so scant, 

May architects; yet not play such queer tricks, 
As tack Greek columns to a box of bricks ; 
With Parthenon for model, build what looks 
As if just sent home from the pastry-cook's ; 
Crowd Roman porticos with London sashes, 

Or show such dogzrel taste as was great Nash's, 


LITHOCROM Y. 


Report of the Committee appointed to examine the Elgin marbles, in 
order to ascertain whether any evidences remain as to the employment 
of Colour in the decoration of the Architecture or Sculpture. Read 
by W. R. HawrLTON, Esq, Honorary Fellow, at the closing ordinary 
Meeting of the Session 1536-7, held Monday, 24th July, 1>37. 


(From the Transactions of the Royal Inst. of Brit. Architects.) 


CoMMITTEE appointed by resolution passed at the ordinary meeting 
held Monday, the 5th December, 1536, to examine the Elgin marbles 
in the British Museum, in order to ascertain whether any evidences 
remain as to the employment of colour in the decoration of the archi- 
tecture or sculpture, and to report the result of their examination. 

The Committee to consist of W.R. Hamilton, Esq. Foreign Sec. 
Roy. Soc. of Literature; R. Westmacott, Esq., R. A.; C. L. Eastlake, 
Esq., R. A.; С. R. Cockerell, Esq. К. A., Hon. Fellow; Dr. M. Fara- 
дау, Е. R. 5., Hon. Member; and Messrs. Angell, Donaldson, and 
Scoles, Fellows. 

Ereix Room, British MUSEUM.—Àt a meeting held on Tuesday, 
the 13th of December, 1835 ; present, R. Westinacott, Esq, R. A.; 
C. Eastlake, Esq. R.A; Dr. Faraday; Messrs. Angell, Donaldson, 
and Scoles; as also Messrs. Forshall and Hawkins, officers of the 
Museum; T.L. Donaldson stated that Messrs. Hamilton and Cockerell, 
being at Cambridge, had written to say they could not attend. 

The attention of the Committee was first directed to fragments 
Nos. 127 to 130 inclusive, in black, being Nos. 252 to 255 red, portions 
of the Ionic ante capital and continuous mouldings of the hexastyle 
portico of the Erectheum. The object was to ascertain whether the 
inequalities of the surface of certain portions of the plain faces arose 
from a coating of some substance originally placed upon the surface 
of the marble, for the purpose of receiving the colour or paint, or 
whether it resulted from the action of the weather. 

It appeared, upon examination by a powerful glass, that the raised 
portions, which remained in some parts, and which had a deeper 
ochrish tone than the rest of the marble, was the original surface 
highly polished, and that the general surface of the marble had been 
pretty equally worn away to the depth of about -+ part of an inch Ву 
corrosion. 

The ochrish tint also seemed the result of the weather, as upon 
examining portions of this and other blocks of marble which were 
broken, the fractured surface presented in some parts a like colour, 
produced evidently by the action of the weather, or other accidental 
circumstances, such as contact with the earth, &c. 

The committee then proceeded to examine the fragment marked 
No. 154 in black, and No. 260 in тей; No. 260 being a portion of one 
of the beams of the propylea of the Aeropolis at Athens. The fascia 
presented evident marks of colonred meandering ornament, and upon 
washing the surface the outlines of the meander were found to be 
marked or indented with a sharp tool. The whiter part has the sur- 
face polished, but the surface of the darker portion is rough. The 
committee could not decide whether the darker tone resu!ted from 
the stain produced by the atmosphere, or rather the dust and dirt of 
tbe air, which would adhere more to the reugher surface of the marble, 
or whether it arose from the original application of paint or colour ; 
but the presumption is in favour of the atmosphere or dirt, as the dirt 
er colour readily washed off with a sponge. 

The committee were unable to decide whether the parts now 
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j smooth and rough were originally in that state, or whether the part 


now rough has become so in consequence of the action of the atmo- 
sphere upon it, the smooth part having been protected from that 
action by gilding or colour. 

No. 308 in black, now 131 in red, at the north, end of the Elgiu 
room, and upon which the capital from the propylea of the Acropolis 
of Athens is placed, is a larger fragment of the same part of the pro- 
pylea as No. 260, and the ogee bed moulding is preserved entire, with 
the leaves distinctly apparent on the surface. Upon being moistened 
with a sponge, it was evident that the outlines of the ornamental 
leaves and stems were engraved with a tool,* and that the darker 
parts of the ornaments were rough on the surface. 

Sarti the modeller heing present, who has been employed for many 
years by the trustees of the British Museum, being now engaged in 
taking moulds of the whole series of the Elgin Marbles belonging to 
the Parthenon, stated to the committee that he had never been able 
to discover traces of paint or artificial colour on any of the figures of 
the bas-reliefs, metopes, or sculptures of the pediments, although his 
attention having been originally drawn to the subject, lie had carefully 
examined every portion of the surface of each figure, for the purpose 
of ascertaining whether any traces or signs of colour were to be found. 
He stated also that the whole surface of the marbles had been twice 
washed over with soap leys, subsequently to their having been moulded 
on former occasions, as that or some strong acid is necessary for the 
purpose of removing the soap which is originally put on the surface 
in order to detach the plaster of the mould. Dr. Faraday was of 
opinion that this circumstance was of itself sufficient to have removed 
every vestige of colour, which might have existed originally on the 
surface of the marble. 

The committee then proceeded to examine two Athenian tiles in 
Room VI. of the Townley Collection, their attentlon being directed to 
them by Mr. Hawkins. 

They are of terra cotta, covered with a thin coating of fine stucco, 
the surface of which is decorated with the meandre, and honeysuckle, 
and lotus-leaved ornament. The surface being moistened with a wet 
sponge, three different colours were perceptible, а white (or tone of 
the ground or plaster), green of a darkish untransparent tone, and ‘a 
deep red in small portions, of unfrequent recurrence in the pattern or 
composition. 

It occurred to the committee that where these architectural enrich- 
ments were employed in large quantities, it is probable that the mode 
of forming them might have been similar to that adopted by decorators 
at the present day, known by the term stencilling. The fragment in 
question was hardly of sufficient length to enable the committee to 
decide whether this method was adopted, or whether the enrichinent 
was done by hand, 

184 June, 1837.—At a meeting of the committee held in the Elgin 
room of the British Museum, present, Messrs. Hittorf, Hamilton, West- 
macott, Angell, and Donaldson, the minutes of the previous meeting 
were read, as also the following letter :— 


Atherstone Hall, April IT, 1537. 


“Mr. Bracebridge is happy to forward a memorandum ef patterns 
and colours from the Erectheum; they are drawn from the northern 
portico of that conjoint temple of Minerva Polias, Pandrosus, and 
Erectheus, so well known in the Acropolis. This side of the temple, 
being so well sheltered from the sea breeze, has presented its sculp- 
tured ornaments as fresh and sharp as if lately finished; and the 
columns of this portico being fluted with capitals elaborately worked 
and well sheltered, have retained remains of colour. At the top of 
the flutings especially, a thin coat of slate-coloured paint is visible, at 
other points yellow and red color may be traced; but the remaining 
pieces are so small, and the colours so much faded, as to ieave the 
subject in dispute; this being alone certain, that there was colour 
once carefully applied (at all events to the intaglio parts of the relief 


* Might not this mode of engraving the outline have been for the purpose 
of preventing the colour from spreading beycnd the pattern, aswell as for 
giving a sharp ard distinct outline to the ornament ? 
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or concave parts of the capitals, &c.), and that this colour was of 
various shades; the protuberant part of the work retains no colour. 
The probability that blue, red, and yellow were used is very strong. 
Some portions of paint might be chipped off and subjected to analysis, 
which would determine what there is, in truth, bnt little or no doubt of. 

“Mr. Bracebridge has not examined the capital in the temple of 
Theseus, said to bear marks of paint, but he believes much the same 
could be said of it as above of the Erectheum. 

“In the winter of 1835-6, as Mr. B. has stated in his letter to Mr. 
Wordsworth, printed at the end of ‘ Athens and Attica,’ an excavation 
was made to the depth of 25 feet at the south-east angle of the Par- 
thenon; here remains were found of huge blocks of marble fresh from 
the quarries, chippings, &c.; and below these, fragments of vessels, 
pottery, and burnt wood. No one who saw these could doubt that a 
level was dug down to below that where the workmen of the Parthe- 
поп had thrown their refuse marble, in fact the level of the old Heea- 
tompedon, of which possibly the burnt wood may have been the re- 
mains. Here were found many pieces of marbles, and among these 
fragments parts of triglyphs, of fluted columns, and of statues, par- 
ticularly a female head (the hair in nearly the costume of the present 
day). These three last mentioned fragments were painted with the 
brightest red, blue, and yellow, or rather vermillion, u'tramarine, and 
straw colour, which last may have faded in the earth. 

^ These curious specimens are carefully preserved in the Acropolis, 
but much fear is entertained of their retaining the brightness of their 
highly contrasted colours for any length of time. The colours are laid 
on in thick coats. The female face had the eyes and eyebrows 
painted. When we consider the brilliancy of Pentelic marble when 
fresh worked, there appears a reason for using colours beyond that of 
imitating the usages of Attica in more ancieut temples, namely, that 
the minuti: of the work in many parts would ‘have been lost to the 
eye amidst the general brilliancy.” 

Mr. Donaldson informed the committee, that having in his posses- 
sion various portions of coatings taken by him from several buildings 
at Athens, he had forwarded them to Dr. Faraday, Hon. Member, with 
the request that he would be pleased to furnish the committee with 
his opinion upon the composition of such portions of coatings; to 
which he had received the following reply. 


“ Royal Institution, 21st April, 1837. 


“My DEAR SiR—I return you the box, with the remains of the 
samples. 


“А. Portion of coating taken from the ante of the Propyleum. | 


The blue produced by carbonate of copper: wax being mingled with 
colour, i 


“B. Portion of coating taken from the soffits of the mntules of the | 


Theseus. The blue is a frit or vitreous substrance coloured by copper. 
Wax is preseut here. 

* C. Portion of coating taken from the columns of the Theseum. 
lam doubtful about this surface. I do not find wax or a mineral 
colour, unless it be one due to a small portion of iron. A fragrant 
gum appears to be present in same pieces, and a combustible sub- 
stance in all, Perhaps some vegetable substance has been used. 

* D. Portions of coatings from the caissons or lacunaria of the 
Theseum. The blue is a copper frit or glass, with wax. 

“Е. Portions of coating from the northern wing of the propylea. 
The colour, a carbonate of copper. Wax is present. 

“Е. Ditto, ditto (north wing propylea), as E. 

* [ also return you the drawing and the letter. 


“(Ever truly yours, 


“T. L. Donaldson, Esq. &e. — (Signed) “М. Fanapav." 


In order to ascertain whether a portion of the surface of the statues 
of the Fates, which presented an оспговв tint and a more glossy sur- 
face than the other parts, was due to some foreign matter artificially 
applied to the surface, some parts were peeled off easily from the 
back of one of the figures on the application of a penknife. These 
were also submitted to Dr. Faraday, who reported as fellows. 


ARCHITECT'S JOURNAL. 


ГАсвуят, 


© Royal Institution, Sth June, 1937. 


“My DEAR Sin—The particles you sent me seem to have come from 
a prepared surface. Being put into a dilute acid, a portion of ad- 
hering matter is dissolved, and the principal portion is left iu an un- 
touched and cleaner state. Being then washed and dried, it is found 
that this consists of carbonate of lime aud a combustible substance 
which protects the carbonate from the acid. This combustible sub- 
stance when heated is destroyed, leaving charcoal, and then acid can 
attack the calcareous matter. The combustible substance may per- 
haps contain wax, but it does not present undeniable traces of that 
body. It is in sinall quantity as compared with the wax present in 
Mr. Donaldson’s specimens. There is no mineral colour present in 
the particles, except it may be a small portion of iron colour, and that 
I rather judge to be accidental. Whether or no any animal or vege- 
table colour had been used is more than I can say. 

«Тат, dear Sir, 
* Very truly yours, 


* W. К, Hamilton, Esq. «е. (Signed) M. FARADAY.” 


The secretary also submitted to the committee various portions of 
glass eyes, which he had taken from the torns between tlie volutes of 
the Ionic columns of the tetrastyle portico of the Triple Teinple in 
the Acropolis of Athens. Thev are of four various colours. 

On this occasion also M. Hittorff, having a series of drawings of his 
restoration of the Temple of Empedocles at Selinus, restored by him 
and coloured in its several parts according to his opinion of the poly- 
chromatic system as applied to architecture, favoured the committee 
with a full explanation of the grounds upon which he had applied 
colour to the various parts of the edifice. 

The committee then proceeded to examine the several marbles 
alluded to in the first report, and were satisfied with the accuracy of 
the former observations of the committee. 

Upon a consideration of all the facts contained in the preceding 
minutes, it appears to the committee, that there remain no indications 
whatever of colour artificially applied upon the surface of the statues 
and bas reliefs, that is, upon the historical sculpture. That, according 
to Dr. Faraday’s opinion, those portions of the marble which from the 
tone and surface might be supposed to be the result of colour applied 
thereon, are the original surface of the marble stained by the atmo- 
sphere, the presence of iron in the marble, or by some such natural 
cause. That some of the architectural fragments present indisputable 
traces of tone indicative of regular architectural ornaments, and that 
the outlioes of such ornaments are distinctly traceable, being marked 
with a sharp instrument upon the surface of the marble. The committee 
cannot positively state, from the appearance of the marble, that such 
tones have been produced by colour, as they think that none of 
the colour itself remains, but that the indication of tone results from 
mere variation of surface. Judging, however, from the information 
contained in Mr. Bracebridge’s communication, there appears no reason 
to doubt that colour has been applied. This is confirmed by the por- 
tions of eoatiugs brought from Athens by Mr. Donaldson and analyzed 
by Dr. Faraday, who has detected frit or vitreous substance and 
carbonate of copper mixed with wax and a fragrant gum. This analysis 
proves that the surface of the marble of the shafts of the columns of 
the Theseum, and other parts of the edifices from which these speci- 
mens were taken, were covered with a coloured coating. The glass 
eves also of the lonic capitals of the tetrastyle portico in the Acropolis 
at Athens prove, that various materials were employed by the Athe- 
nians in the decoration of the exterior of their marble buildings. 

But althongh the statues and bas reliefs of the Parthenon, at least 
those portions of them preserved in the Elgin collection, do not afford 
any evidence of the use of colour, yet there is a constant repetition 
of small circular holes in the horses’ heads and manes, and in one 
hand of each rider, showing that there had been originally bridles and 
straps to the horses, either of metal, leather, or some other similar 
substance. Similar holes are perceptible in the statue No. 94 (in red) 
of Proserpine, one of the two female figures of the eastern tympanum 
of the Parthenon, called also the Seasons or Hours; they are in the 
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arm just above the wrist, apparently for the purpose of attaching 
bracelets, and in the shoulders at the junction of the drapery, as 
though a metal rosette had been affixed (Шеге. On the neck of one 
of the Fates No. 97 (in red) are also two noles, which seem to have 
been for a necklace. In the back of the torso of Victory No. 96 (in 
red) are large holes, in which it is supposed bronze wings were fas- 
tened. No. 101 (in red) is a fragment of the upper part of the head * 
of Minerva; the sockets of the eyes are hollow, and were evidently 
filled with metal or with colonred stones, and holes remain in the 
upper part of the head, affording the presumption that there was 
originally a bronze helmet attached to the marble. The angles of the 
Ægis of No. 102 (in red), which is a fragment of tbe statue of Mi- 
nerva, one of the principal figures of the western pediment, are drilled 
with holes, by which the metallic serpents were attached, and in the 
centre 2 head of the Gorgon. 
Tuomas L. DoxALDsoN, Hon. Sec. 


THE ARCH IN ARCHITECTURE, ITS ORIGIN, FORMS, 
AND PROPORTIONS. 


Tue oblique arch having so prominently occupied the pages of the 
Journal, there heing ten papers on that subject, and only one on the 
arch itself, by Mr. Frederick East, Vol. 2, page 354, has induced me 
to offer a few observations, Mr. East states, on the authority of Livy, 
Virgil, Herodotus, Ktesias, and Strabo, that, probably, the arch was 
instrumental in the construction of the hanging gardens of Babylon, 
built B. C. 1200; but that certainly the arch was known in Assyria, as 
also in Lydia, which latter country was subdued by the Babylonians 
about the period above mentioned ; and with respect to the Roman 
works of the * Avaca masima,” said to be commenced by Tarquinius 
Priscus, and finished by his grandson Tarquinius Superbus, 7th King 
of Rome, Ferguson in his Roman Republic, hints that they may be 
the relies of some city previous to the erection of Rome. From these 
authorities there can be little doubt but that the arch was in familiar 
use at an early period, but unknown in Greece till within a century of 
the Christian era. 

This subject engaged my attention several years ago at a very early 
age, in consequence of the prominence given to the five orders over 
the arch, which, in my humble opinion, was worthy of a iore promi- 
nent place ; the only works known to me at that time solely devoted 
to it, being, a treatise pnblished in 1772, by Dr. Charles Hutton, and 
Attwood on the constiuction and properties of arches; since that the 
following authors have come to my knowledge :—Semple, Telford, 
Ware, Smeaton, Milne; and of foreigners, French—Perronnet, Gan- 
thier, Borsland, Bruvere, and Belidor; and of Jtalians—Alberti, Pal- 
ladio, and Serlio. First let us consider what au arch is; the term is 
derived from the Latin arcus, a bow, and has been defined to bea 
concave structure raised upon a mould called the centreing, in the 
form of the are of a curve, serving as the inward support of some 
superstructure ; also as part of a circle less than a semicircle; as a 
hotlow building raised upon a mould in the form of a semicircle; as a 
contracted vault; and as an artful disposition of stones generally in a 
bow-like form, by which the weight produces л mutual pressure and 
abutment, so that they not only support each other and perform the 
office of an entire lintel, but may be extended to a great width, and 
made to carry the most enormous weights. There being no word in 
ihe Greek language meaning an arcb, it is inferred that the object 
was unknown, although it has been said that the pediment of the 
Greeks suggested the arch, and it has been found in the Temple of 
the Sun, at Athens, and of Apollo at Dydamus, concealed in the walls, 
covering the necessary openings, perhaps similar to discharging 
arches as now used by the moderns. In sacred history the arch is 


* This fragment alone may perhaps be considered as an exception to the 
previous statement, that no eviderces of colour existed on the statues or 
figures of the Parthenon. The hair appears to have а red tint, which becomes 
distincily apparent upon the application of water. 
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first mentioned in Ezekiel, chap. 40, v. 16, in his description of the 
Temple. “There were narrow windows to the little chambers, and to 
their posts within the gate, round about, and likewise to the arches, 
and windows were round about inwards, and upon each post were 
palm trees.” B.C. 574. The bridge over the Enphrates, at Babylon, 
Herodotus expressly says, was built on stone piers bound with lead, 
and lintel or squared beams of timber. The tunnels also at Babylon, 
mentioned by Diodorus Siculus, were probably covered in the same 
way. Visconti, on the authority of Plutarch, assigns the invention to 
Alexander himself, who lived B.C. 323, or about a century after He- 
rodotus; Dr. Pococke thinks the Egyptians were unacquainted witli 
the arch, although Belzoni found Egyptian arches at Thebes, and one 
at Geuinon, leading to the valley of Beban el Malook, and Diodorus 
Siculns, in describing one of the celebrated buildings of Egypt, takes 
particular notice that it was tipped with one stone; Sir John Chardin, 
in describing the subterranean passages at Tohelminar, does not in 
апу way allude to the arch, a circumstance he would not have omitted 
if it had been the case; one tomb is said to be arch-roofed, but it is 
in solid rock. 

The Romans have the merit of being the first to introduce the arch 
into general use. Тһе earliest on record is the conduit at Tusculum 
near Rome, 15 ft. wide, and 30 ft. high. The second, the theatre of 
Marcellus at Rome, built in the time of Julius Cæsar, where semi- 
circular arches are found, and I think it may with truth be said, а 
genuine arch did not exist prior to the time of the Romans. With 
the remarks of your former correspondent I agree, that the arch was 
not known in Greece, and 1 think there is doubt of its being used at 
Babylon, or Assyria, or in Rome, earlier than the time of Cesar, 
B.C. 50. In the quotation given from Ezekiel, it appears to me that 
the true arch is meant, as the impost was the earliest ornament in 
arches of stone, and that, too, with leaves resembling those of the 
palm. This wonld place the invention nearly 500 years previous to 
the time of Cesar. Again, the absence of any remains is a great 
obstacle to the latter conclusion, so that we must be content to allow 
the merit to the Romans of bringing the arcb into general nse, bnt the 
extent of its application was reserved for modern times, as Waterico, 
London, Gloucester, and Chester Bridges amply testify. 

There are the following forms of arches in nse; the date of their 
introduction is almost as uncertain as the origin of the arch itself:— 

Tudor Arch, called after the name of the reigning family. 

Arched Dome, which arose in Etruria. 

Semi, or Roman, in exclusive use until the 12th century. 

Horse-shoe, or Moorish, more than a semicircle, fonnd in East 
Morgan, a building of the Anglo-Normans. 

Elliptic, first found in the tower of the Deanery of Lincoln, 1500. 

Inverted Arch, found in Cathedral of Wells and Salisbury. 

Catenarian, or Arch of Equilibration. 

Scheme or Skene, or Imperfect Arch, less than semicircle. 

Hyperbola, and Parabolic, from sections of a cone. 

Trochoid, or Cycloid, invented by Descartes, 1615. 

Epicycloid, formed by motion of a point in a paddle-wheel of a 
steam boat, a combination of circular and progressive motions. 

Pointed Arch, first occurs in churcli of Friendsbury, built by Pau- 
linus the Sacrist, 1137 ; called also the Saracenic Arch. Supposed to 
be introduced from the Crusaders, although more probably it took its 
rise from the intersection of two circular arches, called interlacing, an 
example of which is in Kelso Abbey. 

There are 22 varieties, drawn from four, six, and eight centres. 

Straight Arch, or Plat Band, with joints converging to a common 
centre, an example, Lincoln Cathedral and Greenwich Hospital. 

Vaulting or Groius, the latter arises from the intersection of the 
former, about the 14th century. 

Rampant or Flying Arch, nsed to connect buttress and pinnacles 
with the main building. 

Having stated as much as 1 can learn as to origin and different 
forms of arches now in use, the most important part of the inquiry 
remaius—the proportions of the arch in its adaptation to bridge 
building; the different forms, as circular, segmental, and elliptic, must 
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be considered more as dependent on situation. The proportion of 
parts has generally been estimated in parts of the span or chord, and 
de da Up to gs has been stated as the proper depth for the voussoirs 
at the crown or apex—the thickness of abutment + of the span, and of 
the piers 2. The rise or versed sine should not inany case be less 
than 4 of the chord. When the height of the piers exceeds the rise 
of the arch, an addition of $ (if their size be estimated by the previous 
standard) is made to their thickness, and when the span of the arch 
exceeds 50 feet, it is usual to increase the voussoir, as the abutment 
or skewback is approached. The success that has attended Mr. 
Brunel’s bold experiment of the Maidenhead Bridge, carried into suc- 
cessful execution amid the sneers and jibes of his compeers, in the 
application of brick to a span for which, a few years ago, no stone save 
granite was considered competent, augurs favourably for the use of 
arches of brick to an extent never before contemplated, especially 
where high banks offer the additional inducement to try the effect, 
there being then no approaches to make. The Maidenhead Bridge 
is turned in half-brick rings in cement, 5ft. 3in. in depth at the 
Crown, and 7 ft. 11 io. at the springing; the two main arches are 
elliptic, and 198 ft. span, with a rise only of 24 ft. 3 in.; the land 
arches are 21 ft. and 98 ft. span, there being six of the latter on one 
side and two of the former on the other. The immense mass of 7 ft. 
jn depth of brick in the arch is, in my opinion, the true source of 
security. 

The proper position of the joint in complex figures, such as the 
ellipse, parabola, and cycloid, is a good exercise in geometry; the 
position of the joint should be perpendicular to a tangent at that point. 
1 feel confident that arches of stone might be constructed twice 
their present extent as regards span; there would be no danger of 
compression of the materials, as the cohesive power per square inch 
of granite, sandstone, and Bath stone, are respectively 2500, 896, and 
755 lbs, the weight per cubic foot of each material being 173, 144, and 
92 lbs. 


Nemcasile-upon- Tyne. о. T. 


The following works have been consulted :—The C. E. & A. Journal; 
Elmes on Architecture; Woodward on the Wisdom of the Egyptians; 
Sir James Hall’s Origin of Gothie Architecture; Stuart & Rivet's 
Athens, and Stuart’s Dictionary ; Papers by Stukely, Gunn, and Sir H. 
Wotton, in the London Archeologia. 


NOTES ON STEAM NAVIGATION. 


Holding down tolts.—Those which go through the bottom of the 
ship, if of iron, are very quickly eaten away. It is a usual and bene- 
ficial practice to tin them before they are inserted, but even in this 
case they do not last very long; the tinning is probably in most cases 
injured in driving the bolt: zincing would be better. When the vessel 
has much rise of floor, and the keelsons are consequently very deep, 
and the bolts therefore very long, it is often very inconvenient to get 
the bolts introduced at all, especially if the vessel draw much water ; 
for the blocks upon which the vessel has to be placed in the dock 
require to be very high, and when high there are few docks in which 
there is a sufficient rise of water to enable the vessel to surmount 
them. It has, therefore, been found expedient in some cases to make 
the holding-down bolts with a nut at each end, and to reeve them from 
above; but in such cases it is almost indispensable that the bolts 
should be of copper or Muntz’ metal. If of iron the threads of the 
screw would be soon worn away, or the nut would get so fixed by 
corrosion that it would be very difficult to get the bolts out when they 
required to be renewed. Holding-down bolts of the common descrip- 
tion last from three to five years, but if made of copper or Muntz’ metal, 
they willlast as long as the ship. Those holding-down bolts which 
go through the keelson merely with a notch cut проп the under side 
of the keelson for the reception of the nut, waste away more quickly 
than those which go through the ship’s bottom. Asa general practice 
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the best plan is to make twelve bolts go through the bottom in each 
engine, four at the crank framing, four at the cylinder, and fonr at the 
main centre; and these bolts should be of copper or Muntz’ metal, with 
screws at both ends. The rest of the holding-down bolts should be 
of iron, and should not go through the keelsons, but be serewed into 
them, as wood screws, by means of a square neck, and be furnished 
with a serew and nut above. It is of course necessary that the threads 
of the bolts screwed into the wood should be wood screw threads, and 
the bolts themselves should have considerable taper. 

Expansion Vaives.—slide expansion valves are, in our opinion, the 
best, yet they are very little used; probably from the difficuity of 
obtaining a good combination for altering the degree of expansion ; 
yet such a combination is, we conceive, attainable enough, and there 
are already several exquisite contrivances of Mr. James Whitelaw’s 
which go far towards the removal of the diffculty. Of the double- 
beat description of expansion valves, that description is extremely 
objectionable which has two discs of brass upon one spindle, fitting 
into the upper and lower valve seats, situated in an upright pipe. 
Such valves can never be tight except by accident:—if tight when 
cold, they cannot be tight when hot, for the spindle being surrounded 
with steam, will expand more than the pipe in which the seats are 
situated, which has steain only on one side, and which is, moreover; 
generally of cast iron, the spindle being of brass. The double-beat 
Cornish valve is the only species of double-beat valve that should 
ever be employed. Messrs. Fawcett, of Liverpool, liave, in some 
cases, applied a single-beat valve for expansion, with perfect success. 
It would, of course, be extremely difficult to open this kind of valve, 
but for the combination of levers, or rather the principle of the com- 
bination, used in Mr. Watt's original valve gearing; but Messrs. 
Fawcett have greatly simplified that arrangement, the proper action 
being produced by means of a single crank. 

Heat—It cannot be doubted that combustion would be rendered 
much more perfect in steam engine furnaces if the incandescent fuel, 
instead of being surrounded with water, which, by a rapid absorption 
of heat, depresses the temperature of the fire, were surrounded by 
some substance which would prevent the heat from being abstracted 
by conduction, thereby rendering the heat of the fire the greatest 
possible nnder the existing conditions. But it becomes a question 
whether if by lining the furnaces with fire brick, and thereby pre- 
venting the heat from being carried immediately from the furnace 
into the water, the same amount of beneficial effect would be obtained 
as by the present practice ; and this question resolves itself into the 
still more abstruse one whether heat is a material substance or a mere 
property of matter. If heat be a material substance, whatever heat 
is not given out in the furnace will be given out in the flues, supposing 
the temperature of the chimney to be uniform; but if it consist in 
mere vibration, either in the particles of bodies or any etherial fluid 
pervading them, we may suppose the possibility of those vibrations 
so counteracting one another as to subside or cease without the pro- 
duction of any adequate effect upon material substances. Sound, it is 
well known, consists in the vibration of the air; and it is further 
known that two sounds may conspire to counteract each other's effects, 
and actually produce silence. Two rays of light, in like manner, may 
be so managed as to produce darkness; and may we not, in like man- 
ner, imagine the possibility of two rays of heat producing absolute 
cold? It is not impossible that in all furuaces such neutralization may 
take place, in a greater or less degree; and it is not at all consequen- 
tial, that by making the combustion more perfect in the manner we 
have indicated, a greater available heat willbe produced. The subject 
is indeed involved in much uncertainty: it is a very important subject, 
and we beg leave to recommend its investigation to those who have 
time and opportunity for experimental researches. 

Engine Frames.—We think the adoption of the Grecian or Gothic 
orders of architecture in the cast iron work of steam engines, is an 
evidence of bad taste; but the rejection of every species of embellish- 
ment is worse still, being indicative of the want of taste altogether. 
The beauty of a piece of machinery is, іп cur eyes, a point of no trifling 
moment; a handsome engine will always be better taken care of and 
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more cleanly kept than one not so distinguished; it will realize a 
higher price if sold, and need cost little if anything more in the first 
production. We would not, it is true, sacrifice any useful quality to 
embellishment, nor would we purchase beauty at any great expense; 
but we think it extremely desirable that the patterns for the cast iron 
work of machinery should be so made that, whilst securing the most 
attainable degree of fitness, у will, without any great additional 
trouble, confer the additional quality of beauty. We know that there 
are those who maintain that beauty consists altogether in fitness, and 
that that object is the most beautiful which possesses every physical 
property necessary for its intended uses, and nothing more ; but this 
18 so preposterous and puerile a heresy that it scarcely merits confuta- 
tion. A Corinthian column would be quite as fit for supporting its 
superincumbent weight, if reduced to a mere cylinder of stone ; but 
would it then be as beautiful? The dusky plumage of the sparrow 
forms as efficient a defence against the weather’s inclemencies as the 
metallic splendour of the hamming: bird, and the humblest productions 
of our looms as effectual babiliments as the gorgeous fabrics of Da- 
mascus, or the choicest productions of Cashmere. Fitness is indeed 
in most things one of the most conspicuous constituents of beauty, but 
it is one only of a great number, and not always the one which most 
prominently interests us; and although there are men of such cold 
imaginations and lethargic sensibilities as to disenable them to per- 
ceive beauty in objects except in the ratio of their fitness for a specific 
purpose, yet such men are only exceptions to the order of nature, and 
are as surely of a defective constitution as those who are unable to 
relish the delights of harmony in consequence of the want of a musical 
ear. The pleasnre we derive from the contemplation of the works of 
Nature is not in many cases due to any sense of fitness. The spectacle 
of a mountain landscape does not awaken the sentiment of beanty 
from any specific configuration of the cliffs, or any distribution of the 
rocks and rivers connected with ideas of fitness, but by virtue of the 
sympathy with sentient beings associated with the perception of those 
objects, and which appeals not to the jndgment but to the imagination 
and the heart. The rugged mountain which starts abruptly from the 
vale—the eternal snows which crown its summit, and pour from their 
basom innumerable cascades, and the giant fragments, grey with age, 
tbat are strewn about its base—fathomless and impassable ravines, 
through which the waters foam and wrestle, like an angry and impri- 
soned maniac—clitfs overhanging and inaccessible, where the eagle 
reigns ia solitary majesty—and echoes which repeat the roar of the 
cataract and the sighs of the rising tempest—these are all admitted to 
be beautiful, but it is sympathy alone to which their beanty is attribu- 
table, and which gives them life and interest. Without it the sub- 
limest landscape would no more affect us than any casual assortment 
of colouts on a painter's palette. 

The ruling appetite of human nature is love of sensation, and 
nothing is capable of making us feel deeply but the fortunes, past, 
future, or possible, of man, or at least of some sentient being. Objects 
do not possess any property in /Aemselrcs capable of exciting the 
sentiment of beauty, but interest us only by their capability of reflect- 
ing emotions associated with them; and that man will relish beanty 
most strongly and perceive it most readily, whose imagination is most 
lively and whose social affections are the most fully developed. The 
beauty of material objects being merely the reflection of emotions 
pre-existing in the mind, no beauty will be perceived where those 
emotions do nat exist; and those emotions are so nearly akin to 
benevolence, that а iave of beauty is justly held to be symptomatic of 
an excellent heart, and those whose taste is inanimate or perverted, 
are, not withont reason, suspected to be persons of a low morality, 
especially iu its finer gradations. Good and sensible men cannot 
regard the quality of beanty as unimportant to any object, and will 
advocate its creation in all cases where great expense would not be 
the consequence; and in the frames of steam engines where it may be 
attained so easily, we think there are few who will advocate its 
rejection. There is a species of decoration answerable to steam 
engine frames, or rather an infinitude of kinds, whieh would confer a 
high degree of beauty, not by the use of any of the existing archi- 
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tectural orders, which will create associations which must end in 
disappointment, bnt a species of embellishment proper to this specific 
purpose, and such as to be susceptible of adaptation to all the shapes 
which science indicates as the fittest for resisting the strains to which 
the framing is subjected. 


ON PAINTING TIMBER, 


We extract the following observations on painting timber when 
exposed to damp, by Mr. Lander, from the Professional Papers of the 
Royal Engineers. 

* [ beg leave to lay before you a few observations which I have made 
on the construction and causes of decay in bridges, on the works at 
Devonport, having been employed un the erection of the bridge at the 
north-west barrier inthe years 1512 and 1813, and also on a large repair 
in 1537 ; and T am now employed on a similar repair at the north-east 
barrier bridge, which, 1 think, was built in 1-10, which has induced 
me to make the following remarks :— 

“Jst. These bridges were paved with Guernsey pebbles, which, 1 
think, was one cause of decay, as the wet constantly dripped through 
the joints; an evil which may be avoided by macadamizing, by which 
such a compact body is formed that the wet cannot get through, and 
the joists and girders, &c., are thereby kept perfectly dry, besides the 
advantage of the vibration being very much reduced, as is the case 
now at the north-west barrier. 

?nd. The whole of the wood-work below, as well as the under side 
of the flooring, was frequently payed over with coal tar, which, form- 
ing a thick body on the surface, was another, if not tlie greater canse 
of decay, as it completely prevented the air from acting on the wood, 
thereby keeping all moisture within, which of itself is sutfieient to 
decay it. It must be observed that the plank or flooring was so rotten, 
that in many places it would not bear the weight of the men to work 
on it, and many of the joists and girders broke into two or three pieces 
in removing them: some of them were found to be quite dry, aud in 
a similar state to snuff. 

3rd. As a further proof of the bad effects of paying and paving 
bridges, I may state that the bridge at the south-east barrier across 
the old works leading to Stonehouse, the girders, joists, &c. of which 
have never been payed or painted, and the road above always mac- 
adamized, remains sound and good at this time; and I know this to be 
a much older bridge than either of the former. 

4th. IT should state that the timber alluded to above is oak, but I 
think the same observations will apply to other timber, and in other 
situations, such as fences; for many posts and rails of the stockade 
fence here have frequently been found decayed, while in other and 
older fences, although much worn by time, yet not having been payed 
or painted, the fibre of the wood remains іп a healthy state. 

5th. Tam also of opinion that skirting to walls, and linings to store- 
houses and other buildings, if not painted, would last much longer, as 
the damp from behind would then be allowed to evaporate by the 
action of the external air. 


PROFESSIONAL BEQUEST. 


Sin—The following information deserves to, be more generally 
known to the public, and particularly to the profession, than ( believe 
it to ће; and no way occurs to me more likely to attain that desirable 
end than the notice of itin your journal, which, as it is especially 
dedicated to whatever concerns architecture and surveying and their 
professors, is а very suitable medium for giving it publicity. | Е: 

By tbe will of Mr. George Jernegan, of Hatton Garden, himselt in 
the profession, dated the 25 November, 1812, and proved in the 
Prerogative Court of Canterbury in 1316, the following bequest, inter 
alia, is made, viz., after stating “Теп pounds per annum in perpetuity 
I present to my two executors, viz., 5/. each, for their attendance and 
trouble, in seeing to the final adjustment of these concerns,” the will 
proceeds “the residue and remainder of interest in the 3 per cent. 
Reduced Annuities, 1 wish to go towards the support and comfort ol 
some worthy character bred a surveyor and architect, and in aid of 
any charity for such a purpose, aud this annuity in perpetuity.” By 
the details stated in the will, it would appear the amount of the 
dividends applicable to this purpose is IU/. per annum. The executors 
appointed in the will were Mr. William Baxter of Clapton, and Mr. 
George Booth of Bucklersbury. 
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Toubtless this trust property has hitherto been honourably appro- 
priated: still, as there are по doubt many now liviog v ho would be grate- 
ful for such aid, and whose cases come within the limited deseri ption, 
it would afford them some satisfaction to kuow that prior claims alone 
prevented their participating in the benefit, aud I trust such informa- 
tion may be granted them throngh the medium of this journal. Perhaps 
also it might be well for the Institute of British Architects to keep a 
note of the cireumstance in their records, for reference on some future 
occasion of a vacancy: and I trust this bequest may be the nucleus of 
а much more important provision fer those who, in a greater or less 
degree, may be helpless and destitute. 

I am, Sir, 
Your very obedient servant, 


July 11, 1542. A Constant READER & SUBSCRIBER. 


P.S. Allew me to suggest to any of your readers who may possess 
information o! any other similar bequest, that they would be conferring 
a great benefit by giving it publicity. 


REVIOWS. 


IRON sHIP-BUILDING. 


1. Tron аза Material for Ship-building. By Joux Grantham, C. E. 
London: Simpkin and Marshall, 1842. 


2. Paper оп the same subject, read before the Liverpool Polytechnie 
Society, given at page 124 of this volume. 


їт is rather surprising that it should have been reserved until the 
preseot day to apply iren exteusively as a material for ship-building. 
We have been so long acquainted with the capability of metals for floata- 
tion, we have availed ourselves of this property so frequently, both in 
ordinary pursuits, and for many important purposes, that the non-ap- 
plication of it to ship-building appears almost unaccountable. Mili- 
tary шег, we should have thought, woold long since have had their 
attention drawn to it, being familiar with the metal pontoon in the 
erection of temporary bridges. It is from the beginuing of this cen- 
tury, however, that we must date our history of the subject, wheu we 
find iron boats employed on some of the canals, particularly in Stafford- 
shire. Mr. Grantham’s firm seems to have engaged in the construction 
of these boats as early as thirty years ago. In 1515, a Mr. Jevons, of 
Liverpool, launched a. small iron pleasure boat on the Mersey, which 
completely answered his expectations. It seems tu have been mali- 
ciously sunk in the Duke’s Dock, where it was subsequently found 
when the dock was emptied for repairs. In 1817, Mr. Jevons made 
arrangements with Mr. Horton for establishing a yard at Liverpool for 
iron ship aud boat-building, aud in 1518, lodged a eaveat in the 
Patent Office with the view of taking out a patent for an irou life- 
boat, the model of which was exhibited in the underwriter’s room at 
Liverpool. The death of Mr. Horton frustrated these plans. The 
iron life-boat appears to have met with the fate of its predecessor, 
having, after a disappearance for some time, been found in the 
Mersey with holes drilled io her chambers; she was, however, re- 
paired and sent to the West Indies. In 1520, Mr. Aaron Manby took 
ont a patent for iron steam-boats in France, a measure which appears 
to have giveu the first impetus to this branch of metallie industry. A 
vessel culled the „Jaron Manby was built by the Horsley Company 
for the Seine, and in 1322, started from London for Havre. She was 
commanded by the present Sir Charles Napier, K.C.B., who’ co- 
operated with Mr. Mauby in the enterprise, and from Havre was 
navigated to Paris, having been perhaps the first and only vessel of 
any description which ever went direct between the two capitals. 
Mr. Manby afterwards established ironworks at Charenton near Paris, 
and built other iron boats, whieh boats continae in work up to the pre- 
sent time. The next step we have to notice was the construction of 
an iron steamer for the Shannon, ander the direction of the elder Mr. 
Grantham. Mr. John Laird of Birkenhead afterwards commenced 
building iron vessels ona large scale, as did Messrs. Fairbairn and 
Co., and Ditehbuyn and Mair of London. At a subsequent period 
Mr. Fairbairn of Mauehester undertook a series of experiments at 
Glasgow in which iron vessels were employed. Subsequently Pro- 
fessor Airy, the Astronomer Royal, undertook the task of ascertaining 
a mode of correcting the maguetie compass in iron vessels, and pro- 
viding against the effects of local attraction, Captain Johnston also 
investigated this subject on the Shannon, and Mr. Grantham at Liver- 
pool Mr. Homes, in his pamphlet on steam navigation with the 
indies, seems to have been oue of the first to advocate the system of 
iron steamers on a large scale, and although he wrote so late as in 
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1838, his views then seemed іп advance of the day; subsequent ex- 
perience, however, has gone far to prove their correctness. Two 
years ago Mr. Creuze, of Portsmonth Dockyard, took up the subject, 
and was one of the tirst to treat it practically. We may mention in- 
cidentally that the late Mr. Egerton Smith, of Liverpool, took a 
share at an early period in the advocacy of this, as of so many im- 
provements. Mr. Grantham read a paper on the subject of iron ship- 
building before the Polytechnic Ѕобеѓу of Liverpool, of which he is 
the President, and this paper has swollen ioto a goodly treatise now 
lying before ns, and to which we are indebted for the materials on 
which our present remarks are based. Thus dismissing the litera- 
ture of the subject, we shall resume its histery by rewinding our 
readers of the great progress made of late years. The Government 
has begun au iron steam navy, the powers of which have been tested 
and established on the coasts of Syria and China. The East India 
Company have followed the same example. To the East and West 
Indies and to South America, iron sailing vessels of a large size have 
been sent, ond have overcome the difficulties and prejudices which 
were opposed to them. One of the largest of this class is the Johr 
Garrow, of 711 tous, and we cannot refrain from saying that the 
owners, Messrs. Anderson, Garrow, and Co., are deserving of a high. 
meed of praise for having steadily and perseveringly prosecuted 
their exertioos under most diseonragiog circumstances. The Jolin 
Garrow, from bad construction, tarned out a heavy sailer, and it be- 
eame necessury to lengthen her and remodel her lines. ‘The bold 
attempt of Mr. Brunel in the plan of the Great Britain steamer, is one 
of those events which have fixed public atteuticn, aud the issue of 
which is anxiously regarded. For sea aud river navigation, and for 
towing, the iron steam-hoat has shewn very great capabilities, and 
has established itself on the Thames, the Shannon, the Mersey and the 
Clyde, ou the Seine and the Elbe, on the Nile and the Ganges. 

To appreciate the causes which of late years impeded the exten- 
sion of iron ship-building, we must consider the serious prejndices 
arrayed against it. Jt was represented, that however serviceable the 
iron boat might be on the river, that ou the ocean it perilled the life 
of the roariner, and the property of the owner. It was said that the 
disturbance of the compass by the mass of the vessel was irremediable, 
and that the seaman was thus deprived of his greatest safeguard. Be- 
youd this a disposition to drift to leeward, and nnsteadioess under the 
helm, were charges scarcely less formidable. It was said, tco, that 
the speed of the vessel would be impeded by fouling, as the metal 
surface of the hull became covered with barnacles and weeds. Nay, 
the vessel itself was held forth as perilous, as liable to corrosion from 
the sea-water, and consequeot destruction of its substanee. The stiff- 
ness of the hull is another imputed defect, tending to the diminution 
of the sailing power of the vessel. These serious charges produeed 
their due effect; from whatever cause emanating, whether from the 
interested suggestions of timber ship-builders, er the spontaneous 
effusion uf timid ignorance, the seaman was alarmed, the ship-ewner 
deterred, and the underwriter raised the premium of insurance. Thus 
au accumulation of difficulties was ereated, which the energy, enter- 
prise, and publie spirit of those engaged has alone been able to re- 
move, however groundless the charges have turned out to be. The 
phenomena of magaetism, as connected with iron vessels, are but little 
known, but it has been established by the experiments of Captain 
Johnson that an iron-ship beer mes a large permanent magnet, having a 
strong magnetic eurrent iu the direction of the ship's length, and causing 
a serious disturbance to the general polar direction towards which the 
needle points, and to which it must be made again to turn itself. This 
Professor Airy has successfully effected, and many long voyages have 
been made in iron vessels with compasses so corrected. The careless- 
ness of eaptains of ships has occasionally thwarted this measure, but 
its soundness has not been impugned. Professor Airy mentions a 
singular instanee with regard to this question. Tbe compasses in an 
iron ship Вай been corrected by one of the Messrs. Simms, the mathe- 
matical instrument makers, and the ship left the docks in the Thames 
for Gravesend ; at this latter place the Captain stopped and rode up 
to London in a state of frenzy, having found the action of his eom- 
passes most erroneous. The person who had corrected the compass 
instantly went to Gravesend, and there to his astonishment found that 
between the time of having correeted the compass and that of the 
sailing of the vessel, а large zron stove had been erected uear the bin- 
nacle. Professor Airy truly observes :—“ This vessel might have been 
lost on the shoals of the Tbames on her first voyage, aud not a word 
wonld have been heard about the iron stove.” In treating of Ше mag- 
netic action in the compass, Mr. Grantham takes the opportunity of 
mentioning that an iron vessel is formed of an immense number of 
plates and bars of different forms, having varying degrees of mag- 
netic force, and the electrie currents runving in various directions. 
Asa curious question arises as to the period at whieh the current 
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begins to take a uniform force through the vessel, and neutralising or 
turning into one channel the multitude of conflicting currents, Mr. 
Grantham has undertaken to make experiments on the subject. It 
has been supposed that the conrse of the magnetic current is deter- 
mined during the operation of rivetting, or that its intensity is con- 
siderably increased, its foree being aiso influenced by the polar direc- 
tion of the ship's keel while on tlie stocks, but Mr. Grantham states 
that һе has been led to doubt this. The polarity of the ship, he con- 
siders, is not affected by rivetting, but seems to be dependent on the 
quantity or quality of the iron, and he thence deduces that there is 
reason to believe that time will have bnt little effect in increasing or 
diminishing the magnetic intensity, Captain Johnson, we may add, 
has observed, that the compass placed a few feet above the deck is 
not much attracted by the iron, and it is a common practice for the 
captains of iron ships to place a compass in the cross-trees at the top 
mast-head, by which to ascertain the correctness of the one placed in 
the binnacle. Sir Howard Douglas has raised the question whether 
the changes of climate are likely to affect the intensity of the electric 
current. We think they might in a slight degree, but experience has 
proved not to such an extent as to interfere with the safe action nf the 
compass. The long voyagesto the East and West Indies, and to South 
America, have abundantly proved the efficiency of the compass in iron 
vessels. Ав to iron vessels being more subject to drift to leeward, and 
steering ill, as these are circumstances dependent on form, they can be no 
peculiar defects of iron shipping. The navigable powers of iron vessels, 
when properly constructed, are as perfect as those of timber vessels ; but 
it is the ease that many iron ships being built for a light draught of 
water, are flat-floored, and very full, without adequate and counteract- 
ing depth of keel. This, however, has nothing to do with a deep-sea 
ship. Fouling in the case of iron ships has been much exaggerated, 
for it can be entirely got rid of by the application of a scraper, such 
as Mr. Grantham has invented and deseribed. The corrosion of the 
iron plates by the action of sea-water proves a groundless alarm—no 
case of destruction from this cause in many years’ experience has yet 
occurred. Mr. Grantham remarks, that so slight is the apparent decay 
of tbe vessel when in use, and so much slower in its progress than 
is exhibited hy iron when applied to other purposes in salt water, 
that many who have observed the fact, are led to suppose that some 
occult and preservative law is in operation peculiar to iron so em- 
ployed. The phenomena of iron rails on a railway will oceur to our 
readers on this occasion, and also those afteeting wood pavement. 
As oxidation is promoted by heat, Mr. Grantham recommends that in 
steam-boats the boiler should be kept as far as possible from those 
ports of the vessel which are above water, or means should be adopted 
to keep them cool by interposing non-conducting substances. The 
connection of copper pipes with the shell is also to he avoided, and 
for this purpose the same gentleman states that he has latterly made 
short lengths of wrought iron pipes, with flanges, and rivetted them 
to the vessel.* It was assumed that iron vessels would be found un- 
suitable for warm climates, as subjecting the crew to a greater heat, 
but neither in the Niger, or the Euphrates, nor in the China Seas, has 
ibis proved to be the result. Even at home ship-owners have beeu 
deterred from the use of iron by tlie fear that the public were preju- 
diced against it, although the experience of the Glasgow and Liver- 
pool steamers, and other large vessels, shows по such unwillingness. 
We agree with the author before us in regarding stiffness of bull as 
an advantage and not an injury to the sailing power of a vessel, pro- 
vided the elasticity of the rigging is sufficiently secured. The preju- 
dice of the underwriters with regard to iron vessels, will most likely 
turn out very much in the same way as that with regard to chain 
cables. They would not formerly insure а vessel which had chain 
cables ; then it eame to the use of one cable of hemp and another of 
iron, and now most probably underwriters would object to a ship as 
insufliciently found if she had no chain cable on board. If the under- 
writers do not give way with regard to iron ships, the owners and 
builders have the remedy in their own bands, for it is in contempla- 
tion on their part to form a marine insurance company of their own. 

Having now disposed of the objections to iron shipping, we shall 
refer to some ofits merits. The first cost is perhaps the feature of 
primary interest: on this subject Mr. Grantham sums up. 


“From a careful consideration of the question of cost, I have arrived 
at the following conclusions :— 

“Ist. ‘Phat a good serviceable iron sailing vessel, not exceeding 300 
tous burthen, will be equal in cost to an English-built twelve years 
timber-built ship, of the same external dimensions, without including 
the price of copper sheathing for the latter. 


* On the subject uf corrosion of iron, and the means of remedying it. see 
Mr. Mallett's Papers in this Jouroal, vol. i, p. 312; and. vol. iii, p 387 ; Mr. 
Neilson's Patent, vol. iii, р. 363; and Mr. Wall's, vol. iii, p. 429. 
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* 2nd. That iron vessels of above 300 tons have the 
boing rather less expensive than wooden vessels. 

“3rd. That fer very large merchant vessels and ships of war, iron 
will also be found to be much less expensive than wood. 

“Ath. That iron sea-going steamers bear also about the sime pro- 
portion according to their diiferent sizes. 

“Sth. That iron vessels, for rivers, may be built at a light expense, 
but so built are unfit for sea service.” 


advantage of 


The prime cost, presenting this immediate advantage, is not the 
only pecuniary benefit; for iron shipping, from the durability of the 
material, requires few repairs, and when broken up is тоге produc- 
tive than timber. Repairs, the great source of profit to other ship- 
builders, can never accrue to the iron ship-builder to an equa! extent. 
The hulls of some of the large Clyde steamers have not cost 17. these 
five years, while the usual calculation for a timber-built steamer is 
that the expense of repairs will in ten or twelve years have equalled 
the iirst cost. The advantage, in case of breaking up, ts in favour of 
iron as against timber, four to one. Turning to their physical merits, 
we should premise that malleable iron is one of the strongest mate- 
rials,* while it may be converted into any shape ; on the other hand, 
timber for eurved parts must be grown with great trouble in an 
unnatural form, or else searfed, and its strength consequently impaired. 
The ease, moreover, with which iron beams and frames of any di- 
mensions anl in one piece can be wrought, overcomes one of the 
greatest difficulties in ship-building. As regards the mode of fastening, 
copper and iron bolts must be used to secure the frames of a timber- 
built ship, and are so badly contrived that they have little hold, while 
they are the source of destruction to the ship, as being of a different 
substance. Mr. Creuze sums up well on this point. He says of iron, 


“ Among the advantages are the greater durability of the material, 
not only from its relative durability with that of timber, but from its 
requiring no such metallic sheathing to protect it from the ravages of 
worms. Also the greater durability of the structure, as a whole, in 
consequence of the greater permaneney in the perfect combination of 
its several parts, arising from the fastenings being of the same texture 
as the portions of materials brought into conoexion. The metallie 
fastenings to a timber-built vessel act, it must be remembered, not 
only chemically, but also mechanically, to accelerate her destruction 
so soon as the close connexion of the several parts is at all diminished." 


A wood vessel is compared by Mr. Grantham to an arch, being made 
up of a great number of parts of various forms and sizes, placed in 
different directions, and being dependent on each other for support. 
If one becomes loose, the whole strueture is more or less endangered. 
In consequence, a most elaborate system of bracing by iron straps, 
knees, aud bolts with nuts, is now pursued. The bolts do not accord 
with tlie materials they fasten together, and the wood is so soft that 
whena severe strain arises, a general yielding takes place, by the 
bo!theads sinking into it, and the wood itself giving way to the pres- 
sure it receives from the neighbouring parts. In the iron vessel, on 
the other hand, the outer shell of the vessel is composed of a series 
of plates so rivetted together that its strength is nearly equal to that 
it would be if formed ot one plate. The consequent strength of iron 
vessels needs little to be said in proof. On the canals the iron boats 
are put to the severest service, as carrying iron stone, pig iron, and 
refiued iron from the blast furnaces. Mr. Grantham refers to many 
instances of vessels getting aground and on rocks without injury, and 
several cases of their being left resting on one or two points ot support, 
without any strain to the framing. A large casting, weighing four 
tons, is mentioned as having fallen into the hold of the Princess Royal, 
Glasgow iron steamer, in consequence of the tackle haying given way, 
but without damage to the vessel. Greater сарасИу for stowage is 
one of the grand points on which iron shipping claims superiority. 
Mr. Grantham treats it thus :— 

“The shell of a timber-built vessel is so mucli thicker than that of 
an iron vessel, that, with the same outside dimensions, the latter is 
frequeutly 15 inches wider and 12 inches deeper in the huld than the 
former. Tahing the most favourable part of a vessel—n.unely, iu the 
centre of the length —in a vessel of 200 tons, tlie proportion in favour 
of the iron vessel will be as 5 to 6; but in the ends, which are drawn 
finely off, the disparity is much increased, making the proportion of 
the whole contents about as 5 to 4. Supposing, therefore, that a 
vessel built of timber could stow 200 tons, she would, if made ol iron, : 
have room for 250 tons. The total capacities of the largest vessels 
will probably not approximate nearer than as 5 to 6; maling the iron 
ship of 600 tons not to exceed in outward dimeusions the timber опе 
of 500 tons. The advantage of this is very great, and enubies an iron 


> Vide Mr. Fairbairn on the Strength of Iron, with гезресі i S. ip-biulding, 
in our third Vol., p. 388. 
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vessel to trade, and remunerate the owners, in cases in which a 
wooden vessol would not return a profit; for, if we suppose that the 
freight of a 500-ton ship would just pay the expences required to 
vavigate her, an iron vessel would leave the freight on the extra 100 
tons as clear profit.” 

“Ап iron vessel required to carry 250 tons, therefore, equals, in the 
first cost, a wooden vessel that will carry only 200 tons; and an iron 
vessel required to carry 600 tons will cost less than a wooden vessel 
built to carry only 500 tons.” 


Again, of steamers he says, 


“The comparison is much more in favour of iron than with wooden 
vessels. As the average cargo of a steamer is only, perhaps, about 
one-third of the load, in engine, cargo and coals together, an increase 
of one-fourth in her stowage adds 75 per cent. to her capacity for 
carrying cargo. In other words, to carry a given cargo, the iron 
steamer may be much less than a wooden опе.” 


Light draught gives the iron ship the monopoly of shallow rivers, 
and cannot fail to lead to a great extension of navigation. The Indus, 
chiefly on account of physical difficulties, has Intherto been a closed 
river; the employment of the new class of vessels must, therefore, 
create a large traffic оп its waters. Cleanliness is a mercantile quality, 
and is accompanied by health, the nuisances of bilge water and vermin 
being got rid of in the iron ships. With regard to the latter annoy- 
ance, it is related that a colony of rats took possession of the Iron 
Duke previous to her first voyage, but not relishing the obdurate 
material of which she was built, a portion of them deserted her at 
Calcutta, and the remainder immediately on her return to England. 

Strength goes a great way to ensure safety in a vessel, and iron 
plates in strength are, to English oak, as 49-65 to 10-01, or nearly 5 to 1. 
Tron ships are further to be preferred in ibis respect as readily ad- 
mitting the division of the hull by bulkheads. Superior speed Mr. 
Grantham claims as one of the results to be expected from the extended 
use of iron. He considers that the cheapness and flexibility of this 
material will allow of tlie model of a vessel being made finer, without 
corresponding loss in the amount of steerage, and in the carrying 
qualities. 1n the event of accident, the repairs of iron ships are very 
trifling, as instanced in the case of the Nemesis war steamer, which 
ran on one of the Scilly rocks in the British Channel with such violence 
that, to use the expression of Captain Claxton, “if she had been of 
wood she would most probably have left her bones on the spot.” She 
was, however, navigated round to Plymouth, and the repairs easily 
effected for about 30/. On the subject of repairs the author so often 
quoted declares that it is erroneous to assume that iron vessels are 
more diflicult to repair than those of timher, for the injuries are 
generally external and confined to a single spot, and may in most cases 
be sufficiently repaired by any ingenious man, if the ship be but pro- 
vided with a few drills, spare plates, bolts, and other necessary articles, 
which no captain should neglect to carry among his stores. Besides, 
he says, when iron vessels become more generally employed, the 
necessary assistance will be found at all considerable ports and stations 
at which they may touch. We may add, too, that ultimately the sbip's 
blacksmith wili be rated instead of the ship's carpenter, or perhaps 
in Queen's ships the rating of the armonrer raised. In warfare the 
resistance of the iron sheeting to the impact of shot striking the butt 
in an oblique direction is an advantage, while even а shot entering the 
vessel is less injurious than in timber ships, as no splinters are pro- 
duced—the great canse of death and wounds. Shot holes in iron 
sheeting admit of being readily stopped, and in ап easy manner. The 
injury from the recoil of heavy artillery, such as is now used, is less on 
board an iron ship, and enables them to carry a heavier armament. 

It is to be regretted that, in their anxiety to secure contracts, iron 
ship-builders have sometimes been tempted to construct vessels of a 
less degree of strength than due consideration would have dictated, 
and have thus endangered the success of the system. Plates of all 
forms and dimensions have hitherto been used, from -2, to 3 of an inch 
in thickness, but Mr. Grantham observes that these are by no means 
the limits within which the plates must of necessity be made; some 
of much greater strength will, in the farther progress of the art, most 
probably be put in requisition. Of late, as the size of the vessels 
has increased, and the extent of the voyages peformed by them, the 
strergth of the plates has been increased. On strength of material 
it is to be remarked, that oxidation proceeds no faster on the surface 
of thick pletes than vf thin plates; so that plates of $ inch have 
double the | durability of those only l inch in thickness. Іп his 
remarks on jointing Mr. Grantham decides in favour of the lapped joint 
in preference to the flush joint, and also in favour of double rivetting. 
By Mr. Paisbairn’s tables read before the British Association at Glas- 
gow, it appears that, assuming the strength of plates to resist tension 
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A double rivetted joint will be |... se < +> 70 
And a single rivetted joint .. mms ЭШ 


In the system of flush-jointing, twice the number of rivets are re- 
quired; and, therefore, to obtain the advantage of donble rivetting, 
four rows of rivets are necessary to each joint.* As to the objection 
which has been raised to the lapped joints, that they make the hull 
rough and lessen the sailing powers, Mr. Grantham’s defence is that it 
is very questionable whether the edges, presented in almost straight 
and parallel lines, can at all impede the vessel’s velocity, while 
they give liera better hold of the water. In reference to an inquiry 
whether, in case the heads fly off and the rivets fall out, the strength 
of the vessel is lessened, and a hole left for the admission of water, 
our author observes that he never heard of such an accident, and that 
in his yard no occasion has been found to replace a single rivet. 
Should, however, the head of a rivet break off while the vessel is 
afloat, it by no means follows that the rivet itself should fall out; on 
the contrary, when originally secured ina workmanlike manner, the 
piece remains so firm in the hole as to require the application of a 
strong sledge to drive it out. Among the errors to be guarded against, 
Mr. Grantham places that of bolting ona false keel of timber to an iron 
vessel, by which the ron Duke, a vessel of 350 tons was nearly lost, 
for having struck heavily ona sandbank, she tore away the false keel, 
and broke off the bolts by which it was fastened, so that the water 
entered the holes. 

Considered as a national question, and with regard to its capability 
of extended application, the use of iron in ship-bnilding acquires a 
great importance. At present the shell merely is of iron, but the 
decks and bulwarks must ultimately be made of that material. Inthe 
shape of chain, iron has been extensively used for cables and for run- 
ning rigging, for halliards, topsail sheets, &e., in which latter capacity 
it is found to be superior to hempen cordage as being much more 
slender than ropes of the same strength, so that it will pass through 
smaller sheaves or blocks, while it stands better to its work from not 
being subject in atmospheric changes to any perceptible expansion or 
contraction. The introduction of wire rope will, under such circum- 
stances, evidently lead to a greater use of iron even for rigging. For 
masts, iron has also been adopted, and Mr. Grantham mentions one as 
in use for upwards of twelve years in the Ballinasloe steamer, without 
sustaining any perceptible loss in its strength. This mast serves also 
as a ventilator to the cabin. As we stand now with regard to mate- 
rials for shib-building and rigging, we are dependent on foreign coun- 
tries, while our builders labour under great disadvantages in compe- 
tition with their foreign rivals with regard to both timber and hemp, 
the raw materials of their art. Little timber, be it remembered, is 
grown in this country, where it is a precarious and little profitable 
production, subject to the ravages of the worm and of fire, and requir- 
ing many years before it brings a return. Neither does it give much 
employment to labour in its production or subsequent application. 
Mr. Grantham, on this subject, remarks in a paper read before the 
late meeting of the British Association at Manchester, that the AMin- 
dostan timber vessel had cost £72,000, of which about £12,000 was 
for labour, and £48,000 for wood, and much of tbis was expended in 
the East Indies; but an iron ship of £72,000 value would cost £57,000 
in labour, all expended in this country, and the remaining £5,000 
would also be paid here for the raw material. Were iron substituted 
for timber and hemp, we should not only give greater employment to 
iabour in our mines, bnt also in our building yards and to our seamen, 
for now the inducement is to build ships in those countries where the 
material is most abundant, while we cannot compete in freight with 
ships built by several other nations, owing principally to the compara- 
tively low rate at which they can procure the materials for building. 

The steam navigation interest is that which has the most to look 
forward to from the general introduction of iron. At the present day, 
the machinery and fuel occupy so large a portion of the vessel, that 
yery little room is left for stowage. The weight and tremour ef the 
engines shake and straia wooden vessels and the machinery itself, 
until the repairs of both swallow np most of the profit which would 
otherwise be realized. The necessity for a greater degree of adap- 
tation between the vessel and the machinery, is a topic which Mr. 
Grantham has well handled. Тһе engineer, he complains, is generally 
very regardless of the requirements of the vessel, and the ship-builder 
often clings to principles of construction, which, when applied to 
steamers, are ill suited to the attainment of a high speed. A wooden 
vessel, when she takes the ground, and frequently when she encounters 
heavy weather, becomes so much altered in shape that, were the en- 
gines so attached as to form part and parcel of the whole, they would 

ee 

* Vide also Mr. Fairbairn en rivetiiag Loiler plates by machinery, at page 
351 of our 3rd Vol, 
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be in danger of being broken down, or otherwise injured. Few timber 
steamers, he adds, can be placed in the graving dock, without first 
slackening the holding-down bolts of the engines to allow the vessel 
to spread ont, lest the framing should be broken. Were iron vessels 
general, the case would be diferent; the engineer might, with perfect 
safety, firmly unite the vessel and the engine, being the designer of 
both; and being responsible for the success of the whole, he will not 
allow one part to suffer for the benefit of the other, but labour to com- 
bine both so that they shall mutually support each other. “Then, 
indeed," says Mr. Grantham, "we may expect ta see a perfect 
steamer.” 

In conclusion, we fee! it our duty to say that the public are greatly 
indebted to Mr. Grantham for having taken up this subject, and 
treated it with so much ability. 


The Theory and Practice of Propelting through Water, with observations 
on the Comparative Resistance offered by Water to Bodics moving 
through it at different 1 elocities, comprising also а Description of an 
Improved Method of applying Mechanical Power to Steam Navi- 


gation. By Henny BOOTH. "London: John Weale. 


Mr. BoorH is so favourably known to practical men by his past 
successful exertions in the cause of steam improvement, that any 
speculatious of his, relative to such subjects deserve an attentive con- 
sideration, and are almost sure to obtain it. The ultimate object of 
his present pamphlet appears to be the recommendation of a plan of 
propelling vessels he has invented, and from which he anticipates far 
greater efficacy than ean he obtained by any modes at present in use; 
and he seems to found this anticipation partly upon the convictiou 
tbat the received theory of resistance is erroneous, and he calls upon 
engineers “not quietly to acquiesce in the appalling theory which 
ordains that 30 horse power being required to move a given vessel 
and burthen 5 miles in the hour, 240 horse power will be required to 
move the same vessel and burthen 10 miles in the hour.” Mr. Booth's 
conviction of the inaccuracy of the received theory of resistance is 
founded upon the results of certain experiments which he relates, and 
which, if correctly conducted, certainly present some anomalies not 
very easily explicable. In experiments with models for ascertaining 
their resistance when moving in water, he objects to the use of a 
weight moving at very different velocities as the trae representative 
of the amount of power expended. He says, and his assertion is 
obviously true, that a weight which descends 10 feet in 3 seconds 
does not give out as much power as the same weight falling the same 
distance in t seconds, and that at the velocity due to the descent of 
a body falling freely, no power could possibly be given out; and he 
supposes that the apparently great increase of resistance to models 
moving in water at high velocities, is partly due to the diminished 
efficacy of the weight as a moving power, the velocity of the weight's 
descent having in many experiments at least been increased with the 
increased velocity of the model. By making such arrangements in 
his apparatus that the time occupied by the weight in descending 
through a given space was always the same, and the velocity of the 
model varied by the use of larger or smaller drums for coiling up the 
string, Mr. Booth has obtained results very different from those ob- 
tained where the drums remained of the same diameter, and the in- 
crease of the velocity of the model was attended by an increased 
rapidity in the descent of the weight. 

There are several circumstances which prevent the results of the 
experiments from being conclusive in our eyes. The different degrees 
of the immersion of the models do not appear to have been noted ; 
and the want of uuiformity in this respect is an obvious source of 
fallacy. At high velocities it is well known models and light boats 
will rise almost out of the water, and their resistance will then be 
very little; and whether this source of diminution in the resistance 
may not lave existed in these experiments—or to what extent—we 
are unable from the details before us to assert. Mr. Booth will pro- 
bably tell us, that the velocities in the cases from which be has drawn 
his results were equal, and that therefore the effect proper tu the di- 
minished immersion of the boat must be equal also. But he must 
recollect that the boat in the one case travelled a greater distance than 
in the other, and althongh it is true that 7 ft. біп. of progress in 3 
seconds is equivalent to 15 ft. in 6 seconds, yet the rates of progres- 
sion are different, and the sum of the resistances may consequently be 
unequal. In other words, if 15 feet be travelled over in 6 seconds, 
less than half of the 15 feet will be accomplished in the first 3 seconds, 
and more than half in the last З seconds, the velocity being accele- 
rated; and in фе cases where the 15 feet were passed over, there may 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


257 


i be a diminished resistance in the first part of the motion from its 


greater slowness, and in the last part of the motion from the diminished 
immersion of the model. 

There are other sources of fallacy to which we cannot now advert, 
and must content ourselves with saying that we do not think any 
experiments upon the resistance of bodies moving in water, where the 
prime mover isa weight susceptible of acceleration in its descent, 
are in any degree entitled to confidence. Major Beaufoy employed 
a chain, the tinks of which were raised successively from the ground 
by the descending weight, to counteract the tendency to acceleration. 
Other experimentalists have made use of governors, and other соо- 
trivances for the saine purpose, and the resistance has been measured 
by a dynamometer. All the experiments so conducted have been con- 
firmatory of the received theory ; and we shall be willing to put equal 
faith in Mr. Booth’s researches so soon as he shall have adopted simi- 
larly efficacious means of obviating error, and holds the immersion of 


his models at the different velocities to be a necessary element of the 
inquiry. 

But it is nat проп experiment alonc that the received theory rests 
its pretensions; running water and wind, it is well known, impinge 
upon stationary objects with a force increasing as the square of the 
velocity, and the atinospheric resistance to railway trains follows the 
same law. If water be let into an inclined shoot. the velocity of the 
water two feet down will be twice what it is at one foot down; and 
as it is the same quantity of water which runs at twice the velocity, 
the depth of water in the shoot at the lower level will be only one 
half of what it is at the upper. Now every particle of water which 
falls two feet will, by virtue of the fundamental laws of mechanics, 
have just twice tlie force as every one of those which have descended 
one foot; and a particle of water will therefore strike any object at 
the lower level with just twice the force that it would do at the 
upper: and all the particles of water in the shoot, if striking against 
a body, will just give out twice the force at the lower level that they 
would do at the upper. But at the lower level they occupy only half 
the depth in the shoot, and therefore impinge upon only half the area ; 
and a doubled force upon half the area isjust a quadrupled force upon 
the whole area, which is the received theory. Mr. Booth says a con- 
siderable part of the resistance of ships is made up of friction, and 
that friction does not vary as the square of the velocity. To this it 
is only necessary to say thal we know so little about friction, that we 
hold it unwise to draw any analogies from it. Friction, we know, is 
increased by increasing the rubbing surface, and increased also by 
diminishing it; it is increased by allowing two pieces of some sub- 
stances in contact to remain for a few minutes at rest, whilst in other 
cases no apparent increase takes place, and it is certainly affected by 
many causes which we cannot hold to be mechanical. Besides, we do 
not believe that friction forms any considerable part of the opposition 
experienced by a vessel in moving through the water. The speed of 
a steam vessel is always increased, at least in smooth water, by in- 
creasing her length, and in some cases, as Mr. Booth, in another place 
asserts, by increasing the breadth; but in both of these vases the fric- 
tion is increased. "ия much we have found it necessary to say in 
support of the received theory of the resistance being as the square 
of the velocity: but whether as the square of the velocity or as any 
thing else, we do not think it to be at. all relevant to the merits of 
Mr. Booth’s propellers. Whatever the resistance may be, it is un- 
changeably fixed in the nature of things, and has to be overcome by 
Mr. Booth’s propellers, just as much as by any others. Propellers may 
vary in expending the engine power more or less beneficially, but they 
cannot alter the resistance of the ship, and we are at a Joss to discover 
the reason of these two questions having been mingled together in 
Mr. Booth's pampblet. 

The system of propulsion Mr. Booth recommends, may be under- 
stood by supposing a double arm upon each side of the ship, extending 
from tlie ordinary position of the paddle centre to several feet before 
the water level, moved backwards and forwards by the engine, and 
furnished with a plate moveable upon an axis at its lower extremity. 
This arm consists of an inner and outer portion, between which the 
plate is situated, and this plate is so hung that upon the advance of 
the arm the edge is presented to the water, and upon the retrocession 
of the arm the fat surface of the plate is presented. The plate thus 
opens and shuts in the frame containing it, something after the fashion 
of a throttle valve, and there are springs upon each side, to prevent 
it from opening or shutting with an injurious force. Mr. Booth alsu 
intends that his project shall be in active operation during only a small 
portion of the stroke of the engine, the power givenont by the engine 
during the remainirg portion being accumulated by means of fly 
wheels, to give a speed to the propellers during this short interval of 
311 miles per hour. The action proper to a row-boat is thus approx- 
mated to, and horses are imitated, who, in pulling a beat, always 
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exhibit the principle of concentration. ‘Thus nature works, and we 
only endeavour to imitate Nature in her most successful eiforts, by the 
alternate concentrated operation of the patent propellers.” 

We confess it appears to us there is much want of judgment and 
mach puerile jargon in all this. If the propeller be moved at 3i miles 
per hour and the vessel at only I0, every stroke of the propeller will 
pnt iu motion a column of water of an area equal to the propeller, 
with a veloeity of 31— 10 — 21 miles per hour; and as this water is 
moved by the engine, a great part of the engine power is thus use- 
lessly expended. Mr. Booth is probably not aware that by increasing 
the velocity of the paddle-wheel by reducing the area of the float, 
and thereby increasing the consumption of steam by tle engines, and 
consequently the power, the velocity of the ship is actually diminished 
in some cases. Twenty strokes of the engine per minute will thus 
sometimes be less effectual than 15, though with the same pressure in 
the evliader in both cases; and the cause is, the difference between 
the speed of the paddle and the speed of the ship is then too great, 
and much of the power of the eagine is expended in throwing the 
water back, instead of forcing the vessel forwards. As tu the imita- 
tion of the expedients of Nature, we must beg leave to insinuate that 
Nature is best copied when the means devised are the most answer- 
able to the purposes for which they are intended; and that to copy 
ducks’ feet and horses’ legs in works of art, merely because. Nature 
employs such agencies, is to depart from the principle by which 
Nature operates, in the exact proportion of the filelity of the 
imitation. 

W'e are unable to extend our remarks further, and there are. many 
heresies which must, therefore, remain unnoticed. We regret that 
we have been compelled to be so uniformly censorious, but Mr. Booth 
can well spare the reputation which the best of such schemes is able 
to confer, and neither is nor needs to be а m»ndicant of praise. Не 
will, therefore, we are sure, pardon us for stating our honest conviction, 
that this is one of the very worst plans of propulsion that has ever 
solicited the favour of the public. 


— 
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* BETTER late than never." After a gestation of six years (for 
Part I. of this work bears the date of 1895), and a parturition of we 
know not how many months siuce it was advertised as preparing for 
the press, the representatives of the architeets of Great Britain have 
at length brought forth what they facetiously call their Transactions : 
theirs, it must be presumed, upon some principle of appropriation, 
sinee, out of the one hundred and eighty-five pages of which the volume 
(or half volume) consists, less than thirty are the production of the 
professional members of the Association by whom it is published. 
And of this small contingent, by far the greater portion belongs to the 
late and present honorary secretaries, upon whom it was perhaps 
jacuinbent to contribute something ex officro—so at least it might be 
supposed, jndging from the easy tooth-piek sort of way, in which one 
of tbese gentleman dispatches a subject upon which he might have 
told us a great deal if he had pleased, and per contra, the laborious 
illustration of an Arnott’s stove! undertaken by the other. There 
remain, therefore, only some half dozen pages, devoted to an inves- 
tigation of that remarkable arch popularly called the stone beam, in 
Lincolu Cathedral, which it is possible to consider as a free will 
offering from any member of the profession, towards promoting the 
objects which the Institute may have in view in the publication of their 
proceedings, and for this we are indebted to Mr. Nicholson of Lincoln. 
it is very certain, as every one knows who knows anything of the 
proceedings of literary and scientific societies, that a paper may be 
most interesting and valuable as addressed to a general meeting and 
accompanied by illustrations, and yet possess neither importance nor 
novelty to entitle it to permanent record; and yet it seems strange 
that an interval of six years, during which something supposed to be 
worth listening to las been read at every meeting of the Institute, 
should have produced so little which on review should appear wortb 
preserving. It is impossible but that the eminent architects who appear 
among the members of the Institute, should meet with incidents in the 
course of their extensive occupations which might suggest valuable 
communications on practical subjects; but the fact is, that we find the 
names of none of those professional gentlemen whnse means of obser- 
vation are the most enlarged, either in the body of this volume, or in 
the list appended to it of nineteen papers read at the ordinary meet- 
ings during the session of 1840-41, of which nineteen papers, be it 
further remarked, eight only, exclusive of two translations, are claimed 
by the professional members of tbc Institute. 
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We say all this in no unkind feeling towards our professional friends. 
We admire sincerely the spirited endeavours of the Institute to carry 
ont some of the most important objects for which the members pro- 
fessed to embody themselves, and if they have not been supported by 
all who are interested in their proceedings and who profit by them, 
the fault is most assuredly not theirs; but if the Institute seek ta be 
recognized by the public as a literary society, they must exhibit a 
little more energy in the performance of the character they assume. 
The profession in general may not be such ready writers as some 
others, yet there are those among them who are sufficiently familiar 
with the printer’s devil; and unless some of them will show a dispo- 
sition to contribute at least a reasonable quota to their owa publication, 
thev can scarcely expect the continuance of that aid from their honorary 
members, амі others not bound to the Institute even by that slender 
tie by whieh alone they have been enabled to produce the volume 
before us. 1f these gentlemen hold the honour of appearing in the 
Transactions of the Institute at a discount, we disagree with them. 
They may go far without finding themselves in better company. 

These observations must be understood as totally independent of 
our opinion of the volume itself, which is one of the most valuable 
offered to the profession and the public for a long time past. It con- 
sists of ten pavers or essays, illustrated by numerous engravings and 
wood-euts. The first in order is a dissertation “On the mechanical 
construction of the Vaults of the Middle Ages," and the name of 
Professor Willis is a sufficient guarantee that it has been treated in 
the most able manner. The subject of stone vaulting in general is 
one which has been hitherto much neglected by English writers, and 
the works of foreigners, beginning with the celebrated treatise of 
Philibert de l'Orme, published in 1565, have Leen entirely devoted to 
the forms of vaulting peculiar to the classieal and Italiau styles of 
architecture, and they have exhausted their ingenuity in devising 
methods to meet all cases of obtaining, from plans and designs, tlie 
forms of the individual stones of a building for the use of the mason, 
and these operations have always formed a regular branch of arcbi- 
tectural seience in France, under the name of the “coupe des pierres.” 
The necessity of regular laws and systems to the Gothic architects in 
the construction of their marvellous vaultings is obvious, and much of 
their practice is probably mixed up with the problems of De l'Orme, 
who treats his subject as one well known, and claims only the merit of 
first reducing it to writing; but of their peculiar methods nothing 
has been transmitted to us. 

“14 becomes, therefore," says Professor Willis in his introductory 
pages, “а curious and interesting subject of inquiry to trace, from an 
examination of the structures themselves, what geometrical methods 
were really employed in setting out the work, and how the necessity 
for these ‘methods gradually arose. Independently of the value of 
such investigations to the history of the science of construetion, the 
knowledge of the methods actually employed would greatly assist us 
in the imitation of the works of each period. For the forms and 
proportions of every structure are so eutirely dependent upon its 
construction and derived from it, that unless we thoronghlv understand 
these constructions, and the methods and resources which governed 
aud limited them, we shall never succeed in obtaining the master key 
to their principles, and instead of designing works in the style of any 
required age, we must content ourselves with merely copying them. 

“The following paper must be considered as an attempt to sketch 
out an investigation of this kind, and in offering it to the bady of 
practieal men who are assembled in this Institute, I am not without 
hope that some of them may be induced to collect facts and examples 
by which this investigation may be carried on and completed. For it 
will appear, as we proceed, that most of the facts required are of such 
anature that they can only be derived from the existing buildings by 
the aid of scaffolding, minute measurement, and close observation, 
which it is not often in the power of mere travelling observers to 
obtain. 

* Now professional men are so commonly entrusted with the repairs 
or restoration of these old structures, that if they would take the 
opportunity of making the required observations in every case where 
scaffolds were erected about a building, and if such observations were 
transmitted to the Institute, a few years would suffice to bring together 
a body of examples from which general rules might be deduced. It 
is only by comparing many examples that this can be done, for general 
rules deduced from single instances are commonly worthless.” 

The subject thus proposed the author follows out in four sec- 
tions, devoted to the consideration of—the general construction of 
the vaults of the middle ages; tbe curvature of the ribs; the ridge 
ribs, liernes (or short ribs in decorative vaulting), and bosses; and 
lastly fan vanlting, upon whicb so much ignorance has been promul- 
gated, and so much learning expended, both of which are dispelled 
before Mr. Willis’s simple and clear-lieaded investigation of facts. 
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The first section begins by pointing out the essential difference 
between Roman and Gothic vaulting, the latter consisting of a frame- 
work of ribs or stone arches, upon which the real vaulting is supported, 
a mode of construction which the anthor designates as “rib and pane 
work.” Inthe early stages of vaulting, during the Norman period, 
these ribs offered very little geometrical difficulty, but as the number 
of ribs was increased, a more artificial mode of structure became 
requisite, and the investigation of the mechanical processes by which 
the arch stones might be fitted to each other, so as to produce the 
existing results, cecupies the remainder of section 1. Among the 
diagrams which illustrate this portion of tbe work are exhibited the 
working lines left by the mascns on the beds of the voussoirs of ancient 
arches which have been taken down. In section 2, the first point 
considered is the difficulty of adjusting the curvatures in groined vaults 
when the springing and elevation of the lateral, transverse, and 
diagonal arches are on the same level, but the spans different. In 
circular arches this difficulty is accommodated by stilting them at the 
imposts, or making the diagonal ribs a segment less than a semicircle. 
With the introduction of the yointed arch this difficulty was greatly 
diminished ; “but notwithstanding the pusstbility of making pointed 
arches of any proportion of height and span with their centres of 
curvature upon the impost line, it will be found that the old expedient 
of placing the centres of curvature above or below the impost line, 
for the better adjustment of these arches, was still retained in pointed 
architecture unti! the four-centred arch was brought in. Т shall proceed 
io examine this more at lergth, since it involves so much of the 
characteristic appearance of these vaults?’ This characteristic 
appearance in original Gothic vaulting arises from the curvature 
of the ribs, (as Professor Willis makes it evident by numerous 
examples,) being always ares of circles, and he comments very justly 
and severely on the erroneous but соттоп method of projecting 
the diagonals of Gothic vaults by ordinates, to the utter destruction 
of the medieval character of the work—“ This is the genuine prin- 
ciple of the Roman and Italian groined vault, but is altogether foreign 
to the principles of Gothic architecture, in which every rib should 
spring as a separate and independent arch, and in which the elliptic 
curves п: by this method are totally at variance with the 
characteristfe forms of the style." This mode of projecting the 
diagonals was taught by De l'Orme, but he was perfectly aware 
that it was inapplicable to Gothic vaulting, of which, as a matter of 
curiosity, he gives a description, making every rib perfectly inde- 
pendent of the rest in its curvature. This stupendous blunder is 
therefore due to more modern times. Even in genuine Gothic vaulting 
the effect becomes comparatively vapid after the introduction of the 
four-centered arcb, owing to the regularity with which all the ribs 
start at the same angle from the impost. 

The third section is of great practical utility, and treats of projecting 
the forms of the stones in decorative vaulting, especially of such as 
form the converging poi:ts of the Пегпез. The subject is complicated, 
and not to be made intelligible without reference to the diagrams by 
which it is copiously illustrated. The liernes in decorative vaulting 
form a yariety of elegant figures about the centre of the vault, of 
which a star shape is the most common. Hence Professor Willis has 
given to one class of this description of roof the name of stellar 
vaulting, which very happily expresses its character. The depend- 
ance of the designs of these vaults upon geometrical construction is 
well illustrated, the form sometimes coming out in the solid when its 
existence «оша hardly be suspected from a mere view of the plan; 
and on the other hand being sometimes symmetrically laid down, and 
disappearing under the eifects of the perspective. As vaulting 
advanced in complexity, a revolution took place in its mechanical 
construction. This occurred when the compartments of lierne vaulting 
became so numerous, and consequently so coutracted, “that it was 
found simpler and stronger to work the small portions of panel sur- 
face between the branches of the boss stones out of the same block, 
than to eut them away and drop іп the panel afterwards. Then the 
bosses, from the increasing complication of the patterns, began to 
approach so close, that it was worth while to take the pains to make 
them meet, and thus the crowns and ridges of the vaults came also to 
be built solid. Lastly, the solid construction was extended to the 
entire vault, and so by gradnal degrees the mechanical and decorative 
construction of the vault, which began by being identical ended by 
becoming totally diferent.” This brings us to the subject of section 
4—fan vaulting. 

We must here «gain refer to the work and the diagrams, in which 
is developed the method by which the complicated forms of the stones 
in these remarkable structures may be accurately modelled. The 
characteristics of fan vaulting are thus deseribed :— 

“The pattern of these vaults is always a kind of tracery of the 


same class as the perpendicular tracery which at that period occupied 
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the heads of windows or the surfaces of walls, the only difference 
being that the mullions, instead of leiog parallel and vertical, are 
curved, and radiate from an impost. Instead, therefore, of the hori- 
zontal transoms of windows, we have level circles intersecting the 
ribs at nearly equal distances, and intermediate rays or ribs are inserted 
between the principal ones. The panel spaces into which tbe surface 
of the vault is thus divided are furnished with arch heads and foli- 
ation, exactly as the similarly produced panels are ornamented in the 
tracery of windows. 

“I have already stated that in the lierne vaults a star pattern is 
commonly fennd, which radiates from each impost in the same way 
as the fans of the present class of vaults. The difference between the 
star and the fan is, that the star is formed of ribs, which may be and 
often are of different curvature, and the rays of the star of different 
length, but so skilfully arranged with regard to their solid effect, that 
although irregular upon the plan, this irregularity is not offensively 
perceived in the complete work. 

“The fan is, on the other hand, formed ef ribs strictly of the same 
curvature and elevation, and its outline is bounded by a horizontal 
circular rib instead of the zig-zag line of liernes in the former vaults 
by which the rays of the star are pointed. The effect of the fan is 
that of a solid of revolution, upon whose surface panels are sunk; 
the effect of the star is that of a group of branching ribs. This differ- 
ence of character is assisted by the mode in which the monldings are 
disposed in the two cases. In the older vaults a vertical plane upon 
the plan line of every lierne or rib divides it into two symmetrical 
halves; but in the fan vaults the moulded rings and arch heads are all 
perpendicular to the surface of the vault. 

* [n fan vaults the quantity of decoration is so much increased, and 
its parts become so small, that it is no longer practicable to frame the 
tracery of these vaults on the rib and panel system with liernes and 
boss stones, and consequently the portions near the erown of the vault, 
where the decoration 18 compressed and crowded, are always con- 
structed of jointed masonry. But the branching ribs below the first 
series of arch heads are still built of long stones filled in with panels, 
and the us de charge from whence the ribs spring is also laid in level 
courses as before. "There are a few exceptions to this general de- 
scription; for example, the vault of Henry the Seventh’s Chapel, 
which, however, differs in many other particulars from these fan 
vaults, and will be separately described. It is entirely constructed 
of jointed masonry without panels. Also the vault of fslip’s Chapel 
at Westminster is a real fan vanlt, but withont any mixture of rib and 
panel work." 

In illustration of this portion of the subject, the author has described 
the vaulting of the chapel at the east end of Peterborough Cathedral, 
the construction of which is identically the same with that of King's 
College Chapel vault, ona smaller scale, but of very superior execution; 
that of Henry VH’s Chapel; and that of St. George, at Windsor, the 
latter being not a real fan vault, but “a wagon vault, whose lateral or 
transverse vaulting cells enter it below its crown." These descrip- 
tions are accompanied Бу three elaborate engravings, exhibiting the 
construction in the most perfect manner, by isometrical views of the 
upper surfaces, There are also plans and sections of the same sub- 
jects, and of the beautiful lierne vaulting in the cloister at Canterbury. 

An appendix adverts to some very striking effects produced by 
modifications in the forms of the spandrils in the vaults of the cloister 
at Norwich, upon which it is unnecessary to dwell, as the paper from 
which it is transferred was read lately, and reported in the Journal 
at the time.* 

We hope enough has been said on this admirable essay to recommend 
it to all who profess the study of our mediaeval structures, whether 
as architects or antiquaries. The information it contains addresses 
itself to both classes, and if it were for the sake of this paper 
alone, the volume ought to be in the hands of every one inte- 
rested in Gothic architecture. We cannot conclude better than in 
the author's own words, hailing with the most sincere satisfaction 
the promise which he holds out. 

“tn conclusion I must beg it to be recollected that I offer this paper 
as а sketch of an investigation, for the completion of which 1 request 
the assistance of the members of the Institute in the collection of 
facts and examples. 1 have endeavoured throughout to show from 
evidence the existence and employment of geometrical methods from 
a very early period, and have attempted to restore some of these 
methods. І have also ventured to assert the importance of certain 
forms and arrangements in imparting character to the buildings in 
question. The necessary limits of a paper of this kind have prevented 
me from introducing several topies which may appear to belong to the 
question in hand. "Thus f have said nothing respecting mechanical 


* See p. 98—Journal for March, 1842. 
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principles, and have confined myself to form and arrangement. But 
it appears to me, from examination of the works of the Middle Age 
architects, that the latter considerations had an infinitely greater influ- 
ence upon their structures than the relations of pressure, then very 
little understood, and about which they made manifest and sometimes 
fatal errors; so that this omission may be fairly allowed, or at least 
the discussion of this part of the subject may be carried on separately. 
Also with respect to the elaborate and beautiful class of vaults which 
Ihave termed Lierne Vaults, I propose, at some future time, to offer 
to the Institute a supplementary paper containing many observations 
upon them, and probably additional remarks upon Ше entire subject. 
Lastly, since the methods which I have explained in this paper have 
been for the most part elicited from an examination of the existing 
yaults, it may be worth while to compare them with those that are 
recommended and taught in the books of stone-cutting already quoted 
and referred to, as well as with modern actual practice.” 

Mr. Poynter's paper “Оп the contemporary styles of Gothic 
architecture in England and France," supplies what has long been a 
desideratum. Considering the novelty and importance of the subject, 
we could wish, as we have already hinted, that it had been treated 
more at length, but we must accept it according to the intention of 
the anthor, who professes no more than some observations “ol slight 
texture, as an index to more diligent inquiries." А chronological 
table (which, with some account of the paper, was inserted in the 
Journal at the time it was read,) exhibits a parallel of the styles of 
French Gothic, as distinguished in the treatise of tbat eminent and 
candid antiquary M. de Caumont, with those of the English, as divided 
and designated by Rickman, and the characteristics of each are rapidly 
traced inthe essay. It is a masterly sketch, like the illustrations by 
which it is aecempanied. We are not aware thatany representation 
has ever before been given to the public of the magnificent tower at Ver- 
nenil,a view of which forms the frontispiece to the volume. The other 
engravings appended to this paper are, the eastern view of the cathe- 
dral of Coutanees, and the doorway of a small church near Dreux. 
The latter is designed to illustrate a peculiar form of pediment 
common in the Tertiary or Flamboyant Gothic of France, but un- 
known in England, and a custom in French architecture of making the 
portals of the smaller churches oceupy the whole height of the centre 
compartment, *an arrangement which producing an excellent effect by 
its simplicity, may,” as the author pointedly observes, “re prove а prac- 
tice too common in modern Gothic architecture, of executing great 
designs on a smallscale, and little designs оп a large one." Summarily as 
the subject is handled in this paper, it will be found a most useful chro- 
nological guide to the student who is about to examine the medieval! 
architecture of our neighbours. 

One of the marked peculiarities of foreign Gothic, glanced at in a 
few words iu the last paper, forms the subject of the next, in which 
Professor Willis has treated of ** The characteristic interpenetrations 
of the Gothique Flamboyant.” The fanciful intricacy of parts which 
characterizes the later continental Gothic, and distinguishes it from 
our contemporary perpendicular style, has given rise to the excessive 
employment of interpenetrating surfaces. In English Gothic, examples 
of this sort of composition are confined to the interference of adjacent 
architectural members, and even these are not common; but in the 
Flamboyant style, members are introduced and aceumulated one upon 
another, for the express purpose of showing interpenetrations. “Thus 
two different bases may be given to the same shaft, or even two or 
more different turrets with pinnacles may be placed in an identical 
position on the plan, aud made to interfere and interpenetrate through- 
out their entire height, from the base upwards, in a manner that 
defies description, and can ouly be illustrated by drawings.” 

We shall, therefore, not attempt to follow the various specimens of 
interpenctration which are displayed in the diagrams, but merely 
notice the principal illustration—a doorway in the Cathedral of 
Nevers, flanked by pinnacles, or rather heaps of pinnacles, the com- 
position of which appears at first sight to set at nought all attempt at 
developement or classification. Mr. Willis has, however, unravelled 
this strange tangle of architectural details, and has shewn its compli- 
cated effect to be produced by “the co-existence проп the plan of 
three distinct architectural members, each having its own set of 
mouldings?” These members, which are represented in the plate 
both combined and separate, are two square shafts with their separate 
pinnacles, caps, bases, &c., set diagonally, so that the angles of the 
one pierce throngh the faces of the other, and these are enveloped in 
a cylindrical column, round which are twisted spirally four shafts, each 
with its separate cap and bise. 


( То be concluded in the next Journal.) 
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JMemoirs of the Litcrary and Philosophical Soctty of Manchester, 
Second scrics. Vol. Vl. London: John Weale. 


Tins Society has long stood eminent for the value of its papers, and 
the high character of several members for the extent of their literary 
and scientific attainments; it therefore affords us much pleasure to 
receive the present volume, which contains 23 papers, several of 
which are of the utmost value, both to the architect and the en- 
ginecr. The researches and able experiments of Mr. Fairbairn on the 
strength and properties of cast iron, are particularly deserving of a 
careful perusal. This paper contains “a laborious inquiry into the 
transverse strength of cast iron from various parts of the kingdom, 
and also an extended investigation into the less cultivated field of 
their relative values, as regards their adaptation to the arts.” From 
this paper we hope to have an opportunity of giving some extracts, 
anda more extended notice. There is also another paper by Mr. 
Fairbairn equally valuabie—that on the strength and properties of 
anthracite cast iron. He first makes some observations on the nature 
and properties of anthracite used for the melting of iron, in Wales, 
France, and America; and after detailing several experiments on the 
strength of iron, he concludes by saying—“I consider the use of 
anthracite coal rather favourable than otherwise to the mannfacture 
of iron; and provided some well conducted experiments were made 
to ascertain the requisite proportions of flux and ore to this deserip- 
tion of coal, much might be done to improve the quality of the iron, 
and to bring into useful operation a valuable and important mineral 
production.” 

In last month's Journal we published Mr. Greg’s interesting paper 
on Sepulchral Monuments; by the same author we have another paper, 
entitled “Remarks on the Mural Architecture of remote ages.” 
There is a paper containing some observations on Sculpture by Paul 
Moon James Esq, in which he takes a review of the works of onr 
modern sculptors; and there is also one containing 3 curious inquiry 
into the origin of the “ Babylonian arrow-headed character,” by Mr. 
James Nasmyth, which may be read by the antiquary with much 
interest. From the press of other matter, we are precluded from 
giving a more extended notice of this varied and extgnded volume, 
but we shall not omit future opportunities of turning “our attention 
to it again, by giving a few extracts from some of the papers which 
are connected with the profession. 


A Series of Diagrams Published by the Socicly for the Diffusion of 
Useful Knowledge. Drawn on Stone by Н. Снлрмау, and Printed 
т Colours by С. Е. Cnerrins. Part П. London: Chapman and 
Hall, 1312. 


TugsE diagrams not only maintain the high character with which 
we hailed them on their first appearance, but give an earnest of 
possessing even more extended utility. In the present number the 
delineation of the mechanical powers is continued, and is accompanied 
with the section of a fire engine. We should suggest that the value 
of the work to students would be increased if each plate were accom- 
panied with descriptive letter-press, explaining the power of the 
screw, pulley, &e., as applied in the diagrams. 


A Treatise on Engineering Ficlditork, and Levelling. By PETER 
Bnvrr, C. E., A. Inst. C. E. London: Simpkin and Marshall, 1542. 


Srupents have no cause to complain of the want of books on 
surveying, but of the embarras de choix, for among so many works 
they must certainly find themselves at a loss. The book before us 
forms the second part of the second edition of Mr. Brulf's treatise, 
with many valuable additions and improvements. When it is complete, 
we shall notice it at some length. 


ee re ee 


New Conetery—We understand that the designs for laying out the new. 
cemetery, on the lands of Bangholm, recently tued from the Governors of 
George lleriot's Hospital, have. been considered by the committee of the 
cemetery company, who have awarded tbe first premium to Messrs. Cousin 
and Gale, architects, Royal Exchange, and the second to Mr. Thomas Taylor. 
architect, Mackenzie Place--all of this city. There were 17 designs sent 
for competition, including several from London; it therefore reflects great 
credit on our resident artists, that ther works should have heen preferred, 
all but unanimously, in such a competition ; and there could be no favou- 
ritism, for the names of the successtul competitors only became known after 
their designs were preferred. That tor which the first premium is awarded. 
isin the Gothic style, and includes a chapel wherein | the usual services ot 
Episcopalians, at the interment of tbe dead will Le performed when required. 
— Edinburgh Observer. 


1942.] 


ANSWER TO THE REVIEW OF MR. HAYDON'S LECTURE 
ON FRESCO. 


Sin—lIz is impossible not to be gratified by the tone, temper, and 
kindness evident in your review of ілу lecture on fresco. There are 
one or two mistakes as to faets, which are easily corrected, and one 
or two as to my theories of art, which it is but just yon grant me an 
opportunity of refuting. With these exceptions, the article is so 
gentlemanly in its feeling, so totally opposite to the scurrility of the 
greater portion of the daily and Sunday press whenever my name 
comes noder their consideration, that I was pleased and startled. 

At one time the whole of the press aided and supported me, and I 
can only attribute the change to this—that for the last 25 vears the 
students have been brought up to consider me a monster and a rebel ; 
that all students in art form literary eonnexious in their youth; that 
the young literary men branch off into reporters, critics, or editors ; 
that they have carried their early impressions with them, and that 
they eonsider it a moral duty to drive Haydon out of the art, or off 
the face of our common mother earth, just or unjust. Be assured, 
therefore, to meet with jus/tce is something so novel, that before 
beginning my reply, your readers must pardon my allusion to it. 

The assertion that my quarrel with the Academy was a school-boy 
quarrel, and that it originated in some one saying “ Haydon’s pictures 
to the coal-hole ? is an entire delusion; and the President before the 
committee of 1835, pale and exasperated, found it anything but а 
* sehool-boy affair." But now is not the time to recur to so painful a 
subject: it will be time enongh to return to it when the present noble 
views of Ргіпсе Albert, the Commission, and the Government are 
baffled, they eannot tell why; when a series of portraits are recom- 
mended, as most suitable to British taste, in the Houses of Parliament, 
instead of historical designs; when fresco is given up, and cartoon 
drawings become a joke ;—itll then, let the Academy question rest, 
let the Royal Commission get experience, and let the public patiently 
wait the unravelling this Gordian knot! 

The reviewer says, “I hold high art to consist in the selection of the 
fest parts, of the bes? models, and in their union.” So fur from it, 
that in my leetures І have always held up to ri licule Pliny’s assertion 
that such was the practice of Zeuxis at Crotona, when he painted a 
Helen for the Crotoniates. The selection of the best model, and 
rendering the parts defective in harmony with the parts not so, is not 
selecting different parts from different models, which never can har- 
monize atall. І have ever held high art to consist in restoring man, 
woman, child, and animal, to the essential physical perfeetion of their 
species, cleared from all consequences of accident and disease, as 
Ged first created them, more or less, aceording to the style, for art is 
divided ioto epic, dramatic, and historie, aud in the illustration of 
ihe еріс by the species—man—the instrument of illustration, must be 
as abstract as the style. Man is Aere supposed to be above the 
degradation of human emotion, or historie faet. The perfection of 
his body is an emblem of the supposed perfection of his soul; the 
ore must be as much above human frailty as the other; bnt in the 
dramatic, the instrument used will bear some deterioration of form 
from the high staodard of the epic, to suit the individuality of any 
character which is affeeted by human passion; whilst in the historic, 
the agents may and must be disfigured by the localities of individnals 
known to have possessed such еһагасіегіѕіісѕ, however inconsistent 
they may be with a human form in the abstract. The one arm of 
Nelson—the little figure of Napoleon—and the hump of Richard, are 
as essential to the historie, as they would be offensive to the epic. This 
is Haydonism, if you please, and not the mistakes ef my reviewer. 

My kind reviewer wonders at my rejecting David and the /omer 
Greek, and adopting Theseus and the elder Greek! and I wonder he 
classes the two together, in the same thought, the same breath: 
What? elass the principles of vitality, action, repose, flexion, exten- 
sion, compression, gravitation, flesh, bone, and tendon, the character- 
istices of the elder natural Greek, as visible in the Ilyssus and 
Theseus, with the systematized deformities and pedantry of the lower 
xnnalural Greek? The principles of Phidias (the elder Greek) are 
ihe prineiples of the Creator, and Phidias may be considered without 
profanation as the representative of the principles of the Creator on 
earth, as far as conveying the effect of vitality by inert marble, in his 
imitations of the form and actions of man, can entitle him to the im- 
mortality ; and, therefore, the perfection of sculpture, as visible in the 
Elgin marbles, is not inconsistent with the perfection of painting 
when form is considered, and it may be laid down as an axiom in 
painting, that when the nature, simplicity, and principles of the Elgin 
marbles are considered inapplicable to British art, British art will be 
in a condition of inextricable mannerism of either vulgarity or con- 
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сей. The Elgin marbles are not Greek, they are human. The 
reviewer says the ПагкаЛоу or the Mavrapisrov аге not sound principles 
of art. Certainly not, exclusively: they are the scasoning of the 
Пауауаукавоу (the all-essential). Convey the all-essential by the all- 
beautiful, but not at the expence of the all-essential. 

* Another of Mr. Haydon's theories," says he, “is the sovereignty 
of Greek painters; that not a fragment of their works exists rs ло 
argument against enthusiasm.’ This is а sort of insinuation I have 
all my life suffered from, viz., that my convictions proceed from en- 
thusiasm, and, therefore, have no ground; whereas my enthusiasm 
has always been the consequence and never the санзе of my conviction. 

If the descriptions of Pliny of the mode of Apelles to produce tone 
by glazing apply to the Venetian school, (which produced tone by 
glazing,) where is the want of reason in saying Apelles coloured like 
the Venetians, and must have done so? If Quiactilian says Zeuxis 
discovered the principles of light and shade, light and shade they 
must have had ; if a bull was painted the head coming out and the 
tail going back, they must have had foreshortening: so of their 
expression, composition, and perspective. Of their drawing we are 
certain, and of their exeeution by touch there can be no doubt. 

The reviewer concludes by ridiculing my principle of adorning the 
Houses of Parliament, and calls the subjects allegorical! 1 advise 
the illustration of “the best Government to regulate without cramping 
the liberty of man,” by a series of historical subjects from the history 
of the world. Surely the allegory is only in the abstract principle; 
but the illustration of the horrors of anarchy, democracy, despotism, 
and revolution, and the blessings of law, justice, and monarehy, by 
positive historieal facts, with statues between each freseo of the great 
men who have caused the principles to be established, is anything but 
an insipid allegory without meaning or sense. “ Nature we want, and 
nature we will have," says my friend (for I am sure he is so): then 
comes the question, what is nature? Queen Elizabeth eating beef- 
steaks and drinking ale for breakfast, the pathetic murder of the 
princes in the Tower, and St. Augustine preaching Romanism to the 
Britons, are all equally nature, but nature under different views. To 
conclude; tlie “ care canem” is not as to Haydonisms, but as to what 
will be much more dangerous to fresco and sound design, viz, “ The 
ale and beef-steaks of art,” under the pretence of nature. 

With every apology, 


London, July 3, 1542. В. R. HAYDON. 


REMARKS ON THE “ DESCRIPTION OF THE PERMANENT 
WAY OF THE SOUTH-EASTERN RAILWAY.” 


Іх this age of discoveries, in this truly palen? century, the minds 
of so many men, both theoretieal and practical, are engrossed by an 
ambitions zeal of improving the inventions of their predecessors, and 
by the wonders of their brains of obtaining the reputation of a 
Smeaton, a Watt, or a Stephenson, that we must not be astonished to 
find amidst such a host of competitors some advocating schemes 
stamped with absurdity. Jt would really be a useful lesson to some 
of these ardent aspirants for fame to read the list of patents taken 
out during the last forty or fifty years: it would serve to cool their 
temperament to find how few have derived any profit from their 
inventions. That men imagining themselves possessed of the bump 
of invention (1 ат not sure whether phrenologists admit of such an 
organ,)—having neither the advantage of a good theoretical education 
nor the experience acquired by years of practice—should commit the 
grossest mistakes, both in prineiple and mechanical combination, is not 
astonishing, neither should we wonder that purely practical men should 
fail in theory, or pure theorists in practice; but when we find men 
possessed of the greatest talents, of great experience and of good 
theoretical knowledge, at times advocating principles false alike in the 
eyes of the practical and theoretical man, it only shows with how 
much caution we ouglit to proceed in the path of discovery, and how 
necessary to the establishment of sound principles it is to havea 
journal like yours, open to the discussion of subjects connected with 
engineering. These remarks have suggested themselves to me in 
reading the “description of the permanent way of the South-eastern 
Railway,” which appeared in your journal for this mouth. I had 
previously often heard that Mr. Cubitt, who, as an engineer of great 
abilities and extensive practice, must ever be regarded as a high 
authority on engineering subjects, maintained tlie superiority of tlie 
triangular to the rectangular sleeper, but on what principles, previous 
to reading Mr. Pope’s description and the report of the conversation 
which ensued amongst the members of the C. E. Institution, I could 
never ascertain. It is clear that their superiority in point of ultimate 
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eeonomy cannot be determined until they һауе been tested by some 
years use. With regard to first cost, it appears that the advantage 
of the triangular sleeper is trifling; indeed, if we had not Mr. Cubitt's 
word to the contrarv, 1 should have said that it was inferior eveu in 
this particular. Any other advantage resulting from the use of the 
triangular sleeper, I certainly cannot eonceive, except that the ballast 
ean be more easily rammed, ïn this ease по doubt a very great advan- 
tage, as froin the form of the sleeper it will evidently require that 
operation very frequently. 1 shall, however, quote from the descrip- 
tion, and ifany of your readers ean explain to me the other advantages 
stated, I shall consider it a great favour :— 

“The sleepers are of Baltie fir, and are formed by a square balk 
being diagonally divided so as to eut out four triangular sleepers, 
which are laid down with the right angle downwards, which form as 
much bearing surfaee as one of twice the cubie contents ent out as 
half a balk, in the usual manner. "The advantages arising from this 
form in the economy of timber, the facility of packing, and the im- 
proved drainage of the ballast in contact with the sleepers, are pointed 
out, and the apparent disadvantage of the tendency to act as a wedge 
is eombated, by showing that the inclination of a right angle exceeds 
the limits within which the principle of the wedge obtains.” 

No doubt a sleeper of this form has as much bearing surface as one 
of twiee the cubic eontents епі out as half a balk, but it should also 
be recollected that any weiglit passing over such a sleeper will exert 
а pressure increased in the ratio of the square of two to unity, as can 
easily be seen by resolving the weight in directions perpendicular to 
the inelined surfaces of the sleepers ; and it must also be noticed that 
this inereased pressure on the ballasting is exerted in the worst 
direetion possible, that is, laterally, where there is nothing to retain the 
ballast, whereas with the common rectangular sleeper the pressure is 
vertical, and after the first year the ballasting becomes eonsolidated, 
and requires comparatively very little ramming. Е think, therefore, 
that for the first year it may be less expensive to keep a railway 
laid with triangular sleepers in proper order, but that after the 
first year the “triangular system" will be found inferior not оту 
in point of expense, but also of solidity and firmness. 1 should 
certainly he mueh pleased to learn from Mr. Pope huw “the 
inclination of a right angle exceeds the limits within which the 
principle of the wedge obtains." Perhaps Mr. Pope eould point орі 
these limits: I am sure your readers would also be highly pleased if 
Mr. Horne would publish an aceount of his series of experiments on 
the strength of timber, for the results are quite extraordinary. If these 
remarks appear to yon worthy of being inserted in your valuable 
journal, you will oblige me by doing so. 

Yours truly, 

Dublin, June 10, 1342. 


BOOKMAKERS’ DESCRIPTIONS. 


Sin—Very much to my dissatisfaction, E find that your Journal has 
prophesied truly with regard to the “Memorials of Cambridge,” for 
there is nothing that amounts to deseription at all of Cockerell’s new 
building for the Public Libraries, &c; пог is the view of it as it will 
appear when completed shown so as to enable one to make out from 
it what the design really is, the prineipal front being so exeeed- 
ingly foreshortened that little more than the projecting parts of the 
elevation are shown. Owing to the portico being taken qnite on its 
flank, one peeuliarity—either oddity or original idea on the part of 
the architeet—is not at all discoverable, namely, that it has a central 
column, consequently no central doorway!—a cireumstanee in the 
design so very important as well as unusval that, instead of being 
concealed, it ought to have been indicated as plainly as possible. At 
any rate, if eoncealed in the graphie description of the building, 
it ought to have been pointed out in the letter-press one; but the 
latter turns out, just aceording to your Journal’s prediction, to eontain 
no description at all, ER the wrapper of each No. of the work 
promises *'deseriptive aceounts of the buildings." Perhaps this may 
have been a misprint on the wrapper of the first No., whieh has 
unluekily not been rectified; and it surely must have been intended 
that we should read “ with historical but 2o deseriptive aecounts, 520. 

Of the two editorial M.A.'s, onean Esq. the other а Rev., neither, it 
seems, knows anything whatever of architecture, or is eapable of even 
deseribing a huildiog; yet surely one of the two sbould have been 
chosen for his eumpetency in regard to drawing up the *'deseriptive 
accounts.” As it is, it eertainly would have been better had no promise 
whatever of the kind been held out to purchasers. Yet even withont 
positive promise to that effeet, many would, like myself, naturally 
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expect to find the buildings shown in the plates explained, if not 
commented upon, in a tolerably full and satisfactory manner, in the 
letter-press, which is certainly not done here, save in the solitary 
exception specified bv vour own reviewer, and which is, therefore, 
rather an unfortunate one as far the character of the * Memorials" is 
concerned, because it renders all the more striking the absenee of 
similar explanation and description in the other subjects. Far not 
again describing what has been repeatedly spoken of before by others, 
and rendered quite familiar to us in consequence of having been treated 
of in a variety of publications, there may be some excuse ; but verv 
far different is the case with regard to what may be called “unedited ” 
huildings. One of these is the “ Pitt Press," ta whieh may be applied 
the writer's own words, who tells us, “We possess bnt a very obscure 
and defective aecount of the early history of printing in our Uni- 
versity,” for his aeeount of the structure is equally “obscure and 
defeetive." All that we gather from it is that the building was 
designed hy Mr. E Blore, that the first stone was laid in Nov. 1531, 
and that it was opened in April, 1593. То be sure we are favoured 
with a eopy of the inscription on the foundation stune, with the 
names of the nobs who took a part in the highly important ce- 
remopy of placing it, “ Totà inspectante et plaudente academia,” 
which last is merely a bit of solemn bounce—a silly white lie, 
ihat contradiets itself, beeause, even if sueh were the fact, it could 
not possibly have been recorded upon the stone until after the cere- 
mony. А grosser blunder—a more egregious practical Hibernianism 
—perhaps was never made; and as Mr. Le Keux’s editors had not the 
nous to discover it, they have very innocently shown up that exquisite 
specimen of University sapience, and swallowed the bull, without 
making “any bones" of it. As їо Mr. Le Keux's own share in the 
work, 1 suspeet it ro be very small indeed, for although his name is 
attaehed to the plates as the engraver, none of them seem to have 
been even touched by him; else, if they really are his work, they 
manifest a very great falling off from his former excellence. 
1 remain, &c. 
Te We 


ROYAL ACADEMY EXHIBITION. 


Sin—Observing a letter in your July number, under this head, con- 
taining complaints from The dredrtect of a design, the perspeetive view 
of which was forwarded by him from a distant county for the purpose 
of being submitted to the Council or Hanging Committee for exhi- 
bition this year, and which, in due time, was reported as having beeu 
admitted, and afterwards did not appear on the walls of the Royal 
Academy, and having been treated in precisely the same manner my- 
self, І deem it right to mention the fact, in hopes that some of your 
numerous correspondeots may be able to suggest some reasonable 
exeuse for such indecision on the part of the Hanging Committee. 

When I hear of letters having been written by the officials of the 
Royal Academy to some architects who had sent works “obviously 
varying from the regulations" laid down by the Council, although 
“the porters are instructed not to receive апу” sueh, in order that, 
even after tlie last of ze two days “announced in the public papers 
for the reception” of “works intended for the annual exhibition,” 
they might have an opportunity of complying with those regulations; 
when I find that upwards of 40 of the works catalogued under the 
head of ARCHITECTURE in this year's exhibition bear no relation what- 
ever to that noble art; and, above all, when I find such a mountain-in- 
labour-like title as “ No. 1011, Raising the monolithal granite obelisk 
between Fleet Street and Ludgate Hill, on the morning of June 26, 
1833," and then see the mouse-like production which the reviewer in 
the Gent.’s Mag. very pithily deseribes as being the representation of 
“five labourers, with the aid of a triangle aud a pulley, performing 
the Hereulean task of setting this vast obelisk on its pedestal," Feon- 
fess myself quite at a loss to account for the bad faith kept by the 
Hanging Committee with your correspondent The drehitect, and with, 

Sir, 
Your’s, faithfully, 


London, July 9. EGO QUOQUE. 


Turnpike Roads.—In 1818 there existed ın England and Wales poe streets 
and turnpike-roads to the extent of 19,725 nules. and other publie highways 
95,104—making altogether 114,829 miles. From the report of the lords of 
the committee upon turnpike trusts, it appears that in the year 1829 the 
extent of turnpike-roads in England was 18.224 miles; Wales. 2631 miles; 
Scotland, 836 miles—making a total of 25,541 miles. 


1842. 


MR. VIGNOLES’ LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE. 


LECTURE VII.— ON CURVES OF RAILWAYS, 


This lecture was devoted to the consideration of eurves upon railways, and 
Mr. Vignoles pointed out the principles on which should be compared the 
econemy and advantages to be obtained by the adoption of curves. with the 
inconveniences attending on them; the saving of expense in formation, 
earth» ork, bridging. &e.. by curving round natural obstacles ; the advantages 
of attaining a more level line, avciding interference with valuaLle property, 
or approa hing towns, mineral or manufacturing establishments, &c., all 
entering into the former—tl:e practical inconveniences of aduitional resistance 
to motion and retardation of velocity to ensure safety being the set-off; 
and, among cther elements, it was stated that the Lreadth or gauge of the 
railway affected the calculation. The Proiesscr then showed that along very 
wide valleys. through champaign countries, and where the grounds undu- 
lated. so that the ridges, dividing the water cuurses, were successively crossed 
ly the railways at right angles to their general direction, the saving by 
lateral deviation would seldom be material, and consequently, that the curves 
may Le laid out зо flat as to Le praciically equivalent to straight lines--thie 
-accidens de terrain,’ to use a French phrase. Leing, in such districts, to lie 
overcome by cutting and filling. to the extent justified by the importance of 
the line and ітаће, or by the introduction of undulating gradients, some- 
what approximating to the natural surface of the country. Butin tracing a 
line of railway along the sides of hills bounding narrow valieys, particularly 
where the main valley is broken by lateral rivers, then the economy frum 
curving becomes very zieat, and ihe introdnetion of curves to the greatest 
possible extent, cons stent with safety, is allowable. 

Mr. Vignoles then went on to consider the various means employed to 
obviate the practical inconveniences arising from curves on railways. Пе 
Legen by explaining the peculiar distinction in make between carriage-wheels 
and axles constructed for running сп railways and those for common roads 
—in the former the wheel being keyed fast to the axle, and both moving 
round together—in the laiter the axle being fixed to the carriage, the wheels 
only moving round. Many attempts had Leen made by engincers to give the 
railway vehicle the advantage which the road carriage lal of turning with 
facility and safety round sharp ben !s, but in vain, as the wheels always gat 
off the rails laterally, at even moderate velocities; it was only on the old 
tramroads that the wheels were loose on the axles. Railway wheels being 
thus fixed to the axles have the tendency to move ona straight line, so that 
on the vecurrence of a curve the effort to continue in motion in the direction 
of the tangent of that curve creates a certain degree of resistance, as the 
wheels are only kept upon the rai’s Ly the flanges pressing aginst the inside 
edge of the outer rail of the curve. The Professor then entered into a 
number of technical details. which he illustrated to the class by diagrams, 
explaining why the flarige of the wheel had now, by common consent, been 
paced on the inner side of the periphery of the wheel rather than on the 
outer side ; and also the reason for allowing a certain amount of play, being 
the diflerence Letween the gauge of the rai’s and the gauge of the wheels, 
and the manner and cause why the rim of the railway wheel is male some- 
what eonical—that is, the wheel, instead of being quite cylindrical, is really 
the frasirum of a cone—stating at the same time, the rule for giving the 
proper  eone" to the wheel, being dependent on the minimum radius of 
curvature on the line to be travelled over, and the жағіпит velceity. In 
general. the ** cone" was stated to be abont one-seventh of the breadth vf 
Пе rim of the line, giving about one inch for the difference of diameter of 
the wheels at their inner and outer edge, for, when cartiagcs are passing 
round a curve, the wheel and axle, being connected, roll togeiber as a rigid 
body, and require the contrivance of the ‘ play and the cone” to prevent 
too much lateral friction of the flange, and to get the wheel round the curve 
without dragging. Mr. Vignoles then showed that on the ordinary railway 
gauge of 4 ft. 8} in., and in the 3-feet wheels. the above стоп uf cone ard 
play weu'd be sufficient ta meet а curve of only 200 yards radius, which is 
greater than any which ought to Le laid down on a travelling line for high 
speeds. 

The centrifugal foree due to the velocity cf the carriage was next to be 
considered, Ав tefore stated, its tendency in moving round a curve is to 
keep a tangential course ; this furce may be accurately computed (being de- 
pendent on the velocity of motion, weight of the carriage. and tlie radius af 
curvature) by well-known formula, whence is deduced the fractional part cf 
the weight of the carriage, representing the centrifugal force. The Professur 
gave the furmula, and worked it out оп a supposed velocity of samethirg 
mure than 17 miles per hour, or about 252 ft. per second, on a curve о: 200 
yards radius, whence the centrifugal force was found to Le 1.30: of the 
weight of the carriage. Mr. Vignoles qnoted the following rules—viz., 
* multiply the square of the velocity in feet jer second by the gauge of the 
railway, and divide the product by the accelerating force af gravity, multi- 
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plied by the radins of curvature in feet," which gave an expression, which, 
though not the fraction of the weight, was what would do very well for 
practical and ordinary purposes; it was the height whieh the outer rail of 


` the way shoald be elevated, to counteract the centrifugal force, and prevent 


the wheel flying off at a tangent to the curve. He then stated M de Pam- 
bour's more strictly mathematical, bnt more complicated, rule for obtaining 
the same amonnt of elevation of the outer rail. and showed the table of results 
calculated by that engineer and by Mr. Wood, of which we only give the 
extremes, by which itappears that, supposing it safe to encounter so sharp a 
curve as one of 250 ft. radius. at the rate of 20 miles an hour. the onter rail 
of the way must be elevated 12 in. ; but for a radius of 5000 it.. ст nearly a 
mile. at the rate of 10 miles per hour, the requisite elevation is спу 1-16th 
of ап іпеһ. Having elevated the outer rail, the axle of the carriage. resting 
on the two rails. gets such an inclination as «ill produce on the load a gra- 
vitating force insards equal to the centrifugal force nutwards ; and there 
will neither be any tendency in the carriages to upset or to press the fanges 
of the wheels against the rails. The rails once laid. if the carriages run 
slower than the caleulated rate. the centrifugal forca is overbalanced by 
gravitation, and the flanges uf the wheel press the inside rails; if quicker, 
the contrary eflect takes place, and the flanges press against the outer rails, 
so that some medium rate of travelling must be fixed on; and, as the slow 
trains are in general most heavily laden, any increase of friction has а more 
powerful effect of retardation than will occur to lighter loads moving at 
greater speed. Mr. Wood, therefore, advises that the outer rail should not 
Le е]. таге] more than will compensate the centrifugal furce produced at the 
slower rates of motion with heavy trains. Mr. Vignales then forcibly ilus- 
trated the practical effects of neglecting these rules. 

Пе then entered on the subject of laying out curves un the gronnd, by a 
succession of set-offs at the end of each length of any given measure—the 
set-off being calculated from the radius of curvature, considering the given 
measure (say a chain length) as the side of a cireumseribing polygon; and, 
ou the large scale. and practically. a number of these sides of a polygon 
become the segment of a circle. Mr. Vigno'es gave a simple approximate 
rule for finding the set-off from the radius. or the reverse, by ‘ divide the 
number 792 (the number of inches in а chain) by the radius in chains—the 
quotient is the set-off per chain in mehes.” Thus, the set-off per chain for 
а curve of a mile radius is 9.9. or, in round numbers, 10 inches. When the 
curve is of Jess than one mi’e radius, it is advisable to make the sets-off by 
half-ehains. It was observed incidentally by the Professor. from the same 
rule, the set-off due to the curvature of the earth was in round numbers, about 
eight inches per mile, and hence had arisen formerly some curious engineering 
mistakes, from supposing that a horizontal line was a tangent to the earth's 
surface ; and, in setting out canals. an inclination of eight inches per mile 
had more than once Leen given to the water line, while it was imagined it 
had been laid out far a dead level. In conclusion, Mr. Vignoles mentioned 
that some further observations on curves would oceupy the next lecture. 


LECT.RE VIII.— ON CURVES. 


Ix continu tion of the subject of curves, Mr. Vignoles explained that in 
many cases it was impracticable or inconvenient to apply, on partieular 
ground, the approximate rule given in the last lecture, of setting out curves 
chain by chain, or ather short lengths, making each the side of a regular 
polygon, the set-aff being constant. In that methud the given length was 
strictly a secant, and not a tangent, to the curve. Another formula was 
more generally applicalle, and sharp curves om hill sides, through thick 
woods, had heen quickly and accurately set on therefrom. lt was this; 


offsett = radius — (radius — tangent) ; the demonstration of this was given, 
and illustrated by a diagram. For the field, tables calculated beforehand, 
for the greatest number of usual curves, should Le prepared; but, on the 
occurrence uf any peculiarcases, the caleulatiun could be very readily made, 
with the help of a pocket table of natural sines. The Professor then геса- 
pitulated sume of the leading points that had been gone over in detail at the 
last lecture, abserving that on the three principal expedients for counteracting 
the injurious effects of curves, the usual measurements might be easily 
remembered—viz., half an inch for the “cone” of the tread of the wheel; 
one inch as а maximum amcunt of “рау” of the wheels between the rails (it 
being disadvantageous to allow too much play); and one inch for the 
extreme elevation of the outer rail in laying the way, that being the measure 
due to a velocity of 25 miles an hour, on a curve of half mile radius. Mr. 
Vignules then observed that the “сопе” being given to the wheels, on 
account of the curves, when the line of road was perfectly straight, this 
conical farmation of the tuyere was not required, and the general disadvantage 
of such a form of wheel, not bearing upon the whole face or upper button of 
the rail, preponderatel. Tt had, therefore, become customary to incline the 
rail, to meet the сопе of the wheel, and this should always be done, hotl 
an straight lines and on curves whuse radii are not small. This inclination 
of the surface of the rail is obtained by casting the receiving chair accord- 
ing'y сп rails; having a cuntinvous bearing on longitudinal sleepers, or 
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bearing direct on cross timbers, without the intervention of chairs, the wood 
is cut to the requisite angle; or the inclination is sometimes given to the 
rails in passing through the rolls. Without this precaution of inclining the 
bearing surface of the rail to тесі the cone of the wheel, the edge rapidly 
wears, and the lamine of iron peel of! in strips, more or less. according to its 
quality, and there is no more critical test of the perfection of rolled iron 
rails than the mannerin which the button edges go through this ordeal. 
With the above precautions of “cone,” “ play," and elevation of the outer 
rail, the resistances opposed Ly curves to a single carriage may be considered 
to be practically annihilated ; but when the trains become very long, there 
must, of necessity, be a considerable lateral action and grinding, from the 
change of direction of the original drawing force through a number of 
carriages; but Mr. Vignoles stated that, although no conclusive experiments 
had been made ta show the exact amount of resistance from this cause, his 
own observations and expericnee led him to conclude that the degree of cur- 
vature on railways might be safely extended further than they have hitherto 
been laid down on principal lines. 

Mr. Vignoles referred to former observations of his, that the public would 
be better accommodated by more frequent departures of smaller trains, and 
that with such trains the curves would be of still less importance, adding 
that it could only be by the introduction of greater curvatures to save ех- 
pense; and, as he had repeatedly argued fur the same reason, by the 
adoption of stceper gradients, that the benefits of railway communication 
could be extended through many districts, and to the mure distant parts of 
the country, as on the most economical principles of construction. Mr. 
Vignoles referred to ihe report of the lrish Railway Commissioners, and to 
the works of Mr. Wood, M. de Pambour, Lieut. Lecount, and other writers, 
for further details on curves, observing, in conclusion of tbis part of the 
subject. that where curves are so quick as to reqnire it, especially in crossings, 
the additional precaution of guard rails becomes expedient. 

In adding a few words on the subject of coupling carriages together ina 
train, the Professor insisted strongly on the draw-boys being always in the 
centre, and observed that, as a general rule, the connecting links should be 
screwed up as stiff as possible consistent with the curves of the railway, as 
otherwise the carriages are apt to swing. Ile mentioned that the best 
coupling was that of Alr. Henry Booth, the talented manager of the Liver- 
pool and Manchester Railway from its very first origin. But, as a general 
form of combining the draw-boys and buffers on a central rod or tube with 
spiral springs acting solely from the centre, Mr. Vignoles spoke in the 
strongest terms of the apparatus of Mr. Thomas F. Bergin, the manager of 
the Dublin and Kingstown Railway, on which line they had been used with 
advantage for a number of ycars. 


LECTURE 1X.—0N TUNNELS. 


1х proceeding to treat of the subject, which might be termed that of the 
great works of art, to be introduced in the formation of roads or canals, but 
particularly of railways, Mr. Vignoles said that it would not be possible in 
the lecture-room to go into the details of the constructions, but that he 
must limit himself to general principles. The rules for consideration when 
such works ought to be adopted were sufficiently simple; for example, to 
determine where tunnels should be substituted for open cuttings, or viaducts 
for embankments. The French engineers, who are in general very much 
better mathematicians than we arc, and probably, from that very eircum- 
stance, more inclined to be theoretical, are much in the habit of introducing 
formulz which, often very useful, are not always readily applied by the 
practical men of this country. Supposing it to be required to determine a, 
what point on a longitudinal section (for road, railway, or canal,) it is 
advisable to begin to tunnel, instead of continuing a simple excavation—that 
is, the point where it becomes as cheap to tunnel as to cut open—for such a 
case the following formula is given by an eminent French engineer :—Let 

=depth of cutting ; Z= breadth of road, railway, or canal, on the travelling 
sorface; а == depth of Led, of road, or railway, to be first excavated, and 
afterwards filled with road material or ballast ; or depth of canal below the 
= =slope of excavation; p=price of the cutting per cubic 
yard. The expense of excavation per yard forward of the sectional area of 


Y 
watcer-line ; = 


xv 
any entting will consequently heapxp (ix m dd and, when this price ex- 


ceeds the price per lineal yard furward of tunnelling, the latter is cheaper, 
supposing the given prices to cover all risk and contingencies in cach case, 
But, as circumstances are continually varying, the English engineer so 
repeatedly finds that he has to modify—and perhaps finally abandon—the 
general theoretical rule, and fall back on his own experience, and that of the 
contractor he may be disposed to employ, that, although he may occasionally 
resort to such a formula as an approximation, he ceases to employ it in 
practice, and obtains the sectional area of the given cutting in superficial 
yards, by simple mensuration, and multiplies it by the price. All the camplex 
conditions involved by slips, faults, water, and the numerous incidental 
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occurrences in great works, to occasion unforeseen expenses, render prices 
uncertain, and prevent any fixed general rule; and it is only when the 
materials and probable contingencies are perfectly well known, that the 
element of cost can be safely introduced into the mathematical formula. For 
dry indurated sands, gravel, sandstone rocks. &c., calculations may be made 
within probable limits of errar; whereas, in many instances where the theo- 
retical rale and general opinion, even of those sufficiently experienced. would 
recommend tunnelling, it has Leen tried in vain, abandoned after great 
expeuse in contending with water, апі] recourse had after all to open cutting. 
The average cost of tunnelling upon the principal railway lines, as actually 
executed, appears to be about 60? per yard forward, in some instances as 
much as 100L, especially when driven forward in reckless haste, and in 
attempting to sink shafts or drive drifts, without due consideration as to the 
quantities of water in the various strata, or the means of at once grappling 
with the difficulties of drainage or pumping. With great facilities, favour- 
able material, and not too much burrying, the same area of tunnel has been 
driven for so little as 207. per yard forward. In round numbers, and on an 
average, the seetional area of the ordinary tunnel for a double line of rail- 
way, to be worked by locomotive engines, may be called 50 superficial yards 
when finished, or within the ring of briekwork ar masonry, if lining were 
required ; in this latter case, the sectional area of the opening to be excavate 1 
may be assumed as about 80 superficial yards. Mr. Vignoles observed that, 
for future tunnel operations, with the benefit of past errors and experience, 
by avoiding undue haste in execution, and with sufficient caution and activity. 
401. per yard forward for tunneling may be taken as an average approximate 
fair price. Now if it were wished to compare this expense of tunnelling 
with the cost of open cutting, the Professor observed that, from his expe- 
rience, which had Leen very considerable, in removing earth in large 
quantities, he was not disposed to put a less price than that of 1s. per cubic 
yard for removing material for deep excavations, especially when this price 
is to cover contingencies of slips, &c. ; with such a price, then, an open 
cutting 55 ft. deep, roadway 24 ft. wide, and soil requiring slopes of two 
horizontal to one perpendicular, would give a sectional area af 800 yards— 
that is, the expense (in estimate) would Le the same as that of tunnelling. 
But Mr. Vignoles observed that, in ad lition, the future maintenance of the 
tunnel should be taken into consideration, as well as whether the material 
from the cutting could be disposed of with advantage; the nature of the 
soil, and a variety of other circumstances which he stated, all of which 
would influence the decision. In sott rock, which would work with facility, 
and yet stand nearly perpendicular, the depth might be very much greater 
than 55 ft. before tunnelling would be cheaper. In such cases, a depth of 
80 ft. and upwards had been resorted to. In chalk the proper slope to be 
given, which was very variable, would greatly alter any elements of calcu- 
lation. while. on the other hand. in forming tunnels through chalk. experience 
had shown that water was the great enemy, and had entailed enormous 
expenses. The Professor went into a great many other points for comparing 
excavations with turnelling, but they appeared too technical to be satisfac- 
torily explained in a brief abstract such as this. 


Ох Viapucts AND Aquepucts.—Mr. Vignoles next proceeded to the con- 
sideration of viaducts and aqueducts, into which, he observed. a totally ditte- 
rent set of conditions enter, the cost varying from 20/. per lineal yard to the 
price for which no rule could possibly be laid down. Viaducts such as that 
of which the L ndon and Greenwich Railway wholly consists, may, probably, 
be executed for 207. to 307. per yard, including the foundations, Of course, 
the foundation entered materially into the calculation, and where water had 
to be crossed, largely increased the expense. In some peculiar instances, a 
large river viaduct, or bridge, has eost as much as 2007. per lineal yard. The 
Professor instanced a vinduct he had built over the river Ribble, at Preston, 
for the North Union Railway. The length was 300 yards, the height about 
43 feet above the water, and the whole mass, including concrete foundations 
(where the rock was not attained), comprised about 25,000 cubic yards; 
coffer-dams were used for tbe piers, and for one abutment. The bridge con- 
sisted of five arches, each of 120 feet span, batiring on the face and spandrils 
from the parapet te the impost course—roadway about 27 feet wide; the 
tatal cost, including all contingencies, was £45,000, which is 1507. per yard 
forward, or 36s. per eubie yard on the whole solid contents ; this might be 
considered а low price, inasmuch as an ordinary brick bridge, of twenty to 
thirty feet span only, and with facilities for eonstruction, can seldom be built 
for less than 20s. per cub’e yard. Where no water or expensive foundations 
are to be encountered, and where the spans of the brick or stone arches do 
not exceed about 60 or 70 feet, 15. per cubic foot on the solid contents of the 
viaduets may be put as a good covering price. Mr. Vignoles stated that, for 
such viaducts, about 604. to 702. per lineal yard might probably be taken as 
the average approximate cost, and the additional expense, from a consider- 
able increase of height, does not become so very great, as it chiefly affects 
the piers only. The Professor then enlarged much on adopting timber 
arches, with piers of masonry, for viaduets of large span and great height, 
and produced a number of drawings of such bridges. some actually con- 


1842. 


structed, and some only proposed. The heights were from 70 to 130 ft., the 
minimum price being 357, and the maximum 804. per lineal yard. Не further 
pointed out that high embankments should be avoided, ап] timber viaducts 
substituted, as a mere point of economy, even without taking into consider- 
ation the risk and danger of slipping in such great masses of carth. In an 
embankment only 40 ft. high, an occupation bridge for a farm would often 
cost nearly £1000; it was, therefore, nnly in crossing a very narrow valley 
or ravine, where по bridges under would be called for, and no masonry— 
except perhaps a culvert of the very smalest dimensions—that very high 
embankments should be made. Mr. Vigno'es alluded to several such, varying 
from 70 to 90 ft. high, which he had made, and pointed ont a terrible failure 
in one case, although in other instances success had followed. In passing 
through hilly countries and along mountain sides torn by ravines, the intro- 
duction of the timber-top viaduct, with stone piers, to overcome points of 
great but partial difficulty, was strongly recommended, especially as great 
additional height of viaduct could be given at small expense, and thus 
exeavations on each side saved. : 


PROCEEDINGS OZ SCIENTIFIC SOCIETIES. 


ACADEMY OF SCIENCES. 


May 30.—The reading of papers connected with the accident on the Versailles 
Railway occupied a great portina of this sitting. One of the most interesting 
was by M. Francois, an enginecr of mines, on the means of preventing the 
crystallization of iron used in machinery, On the examination of the rup- 
tured axle of the cngine, which was the canse of the calamity on the 8th 
ult., the conclusion come tn was, that the rupture had been caused by this 
crystallization, the iron being of the best quality, and of a volume more than 
sufficient for tbe purpose to which it was applied. Similar results on other 
railways have been ascribed to the same cause; but no person has been 
successful in the means of preventing the recurrence of accident by an 
improved mode of manufacturing the iron, aod all that could he done in tue 
way of precaution was, not to permit iron axles to remain in use for so long 
a period as to undergo the crystalline change which is so fatal, and of which 
exteroal appearances give no indication. М. Francois informs us, that, in а 
long continued series of experiments, he has observed that a magnetic action 
upon iron when in a state of fusion, will produce the change alluded io, 
causing the small and closely adhering grains to crystallize into coarse and 
larger grains, depriving it of its compact character; and it is inferred that 
the action of heat upon axles employed in machines, subjected to great 
velocity, will produce the same effect. "This can only be prevented by di- 
minishing the volume of silicate in the iron, by carefully sweating the coal 
employed in melting, and above all, by the use, in the manufacture of axles, 
of iron which has already undergone a partial change in its vitreous cha- 
racter, and which, on being reworked, is much less susceptible of crystalline 
change than new iron. Another communication on the same subject, by 
Colonel Aubert, was also read. Пе agrees with M. Francois as to the cause 
of the imperfection complained of, but appears to think that the only real 
precaution is, to change the axles employed in railway locomotives so fre- 
quently as not to give time for them to undergo the crystalline change, which 
is found to be so destructive. Another paper, by Mr. Manby, on the causes 
of railway accidents, and the means of preventing them, excited much 
attention. "This engineer recommends the use of four-whceled locomotives, 
but with some important modifications in the construction of them, both as 
regards the axles, so as to expose them to an inferior degree of stress than 
upon the nresent system, and the frame-work of the wheels, which should, 
he says, be within the wheels, and immediately under the boilers. 11е also 
lays down some practical rules for counteracting the liability of locomotives 
to run off the rails, and mentions several facts in support of the corrcctness 
of the varions portions of his system. 


A paper, by M. Pambour, on the means of checking, or rather equalizing 
the velocity on railways, by the use of fans, deriving a force of resistance in 
the precise proportion of thc velocity communicated by the impetus of a 
train, was next read. 


M. Fleurian de Bellevue made a commmnication o» the deterioration of 
stone in buildings, which he ascribes to an emanation of acid gas from the 
earth. He recommends a series of minute, but apparently almost imprac- 
ticable, chemical experiments in the way of analysis of this emanation. 


A communication was read from M. Agassiz, announcing that tbe King of 
Prussia has placed at his disposal a sufficient sum of money for him to test, 
in the glaciers of Aar, the truth of his theory respecting the progressive 
motion of glaciers towards the adjoininy valleys. Пе is about to picrce an 
opening downwards from the highest point of the glaciers, and expresscs a 
conviction that the result will prove his theory to be correct. 


M. Arago addressed the Academy at some length on the eclipse of the 
sun, then about to take place. 
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June 6.—A paper On the nature of the air which we breathe, under various 
circumstances, was read. The author, M. Leblanc, has directed his attention 
principally to an analysis of the air in rooms, hospitals, &c.,—in fact. in all 
situations wherever it is vitiated by the congregation of persons. Не begins 
by showing, that the air of an empty roam, the doors and windows of which 
are not closed, is precisely the same as that out of doors. This is, of cnurse, 
natural; but he states also that he fonnd the same to be the case in the 
closed grecn-houses of the Jardin des Plantes, a seeming contradiction, which 
he explains by the absorption by the plants contained in them of the саг- 
bonic acid of the air, and the giving nut again of this air purified by the 
plants which had absorbed it. But in one of the wards of the hospital of 
La Pitié, the doors and windows having been closed, the quantity of carbonic 
gas—that destructive elemeot to human life—was found to be tripled, as 
compared with what it was before the room was closed, and, in one of the 
sleeping-rooms of the Saltpetritre, the quantity of carbonic acid in the moro- 
ing, the doors and windows having been closed during the night, was eight 
times greater than in the open air. ln the great lecture-room of the Sor-. 
bonne, after a lecture of an hour and a half, one per cent. of oxygen had dis- 
appeared, and been replaced by one of carbonic acid. The quaatity of car- 
bonic acid in one of the écoles d’asile, of Paris, after it had been closed far 
three hours, whilst the pupils were taking their lessons, was found ta be 
precisely the same as in the experiment at the Saltpetritre. At the Chamber 
of Deputies, he found the quantity of carbonic acid vary from two to four 
parts in a thousand. The latter amount approaches the limit at which res- 
piration becomes oppressive and injurious. In the latter portion of M. Le- 
blanc's paper, he gives an account of some experiments with air deteriorated 
by the burning of charcoal. 


JNSTITUTION OF CIVIL ENGINEERS. 
March 22.—Josnva4 Firerp, V.P., in the Chair. 


On Water POWER. 


“ Remarks on Machines recipient of Water Power; more particularity the 
Turbine of Fourneyron.” By Professor Gordon (Glasgow). 


NorwirHsTANDING the diminished importance of water power since the 
almost universal application of the steam engine, some situations may still 
be found, in the mining districts of Cornwall, of Derhyshire, and of Cum- 
berland, the Highlands of Scotland, and generally in the districts compara- 
tively destitute of cheap fuel, where it is desirable to render falls of water 
available. 

The theory of water power, as it now stands, may be announced in general 
terms thus: “ The mechanical effect obtained is equal to that of the moving 
power employed, minus thc half of the vis vira which the water loses on 
entering the machine, and minus the haif of the vis viva which the water 
possesses when it quits the machine.” 

Bernouilli recognized the second cause, and soon after Euler the first. 
Borda, in his * Mémoire sur les Roues llydrauliques" in 1767, gave the pro- 
position in precise and general terms ; whence he concluded that to produce 
its total mechanical cífect, *the water serving as moving power must be 
brought on to the wheel with impulse, and quit it without velocity." 

This principle being admitted, the circumstances next to be considered 
are: The height of fall—the supply of water—and the nature of the work 
ta be done. 

These positions being laid down, the author proceeds to examine the relative- 
efficiency of water wheels of various constructions. 

The undershot whcel acted upon by the velocity of the water when con- 
fined in a rectilinear course, or when hung freely in a stream: in the former 
case the efliciency of the machine is equal to 32 per cent. or nearly one- 
third ; in the latter the ratio is 42 per cent. or about 2015. 

The breast wheel is generally applied to falls of from 4 to 8 ft.; in these 
the efficiency reaches as high as 60 to 65 per cent. of the mechanical effect 
of the fall of water. The buckets being filled to two-thirds of thcir capacity 
their velocity is seldom less than from 7 to 9 ft. per second. 

The consideration of this wheel led Poncelet in 1824-25 to the invention 
of the *undershot wheel with curved floats,” the efficiency of which has 
heen found equal to from 65 to 75 percent. The velocity of this may be 
55 to 60 of that of the effluent watcr—a velocity equal to that due to nearly 
the whole height of fall; hence the efficiency becomes “about double that 
of the ordinary undershot wheel.” This wheel has not been much employed 
in Great Britain, although frequently used in France and Germany. 

The overshot wheel is most generally employed in Great Britain for falls 
Leyond 10 ft. in height, and some excellent examples occur for work of every 
description, from rolling iron іп spinning silk. lts efficiency averages 66 per 
cent. but has risen as high as 82 per cent. 

The economical use of water as a moving power varying in particular cases, 
rendered desirable the discovery of a receiver capable of general application, 
in all circumstances of height of fall, quantity of water, and amount of work 
to be done; and after intense study Fourneyron produced tue Turhine, the 
peculiarities of which form the subject of the paper. 

The imperfect horizontal water-wheels which have heen used for centuries 
in the mountain districts of central Europe aud in the northern Highlands. 
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are mentioned ; then are noticed the experiments of MM. Tardy and Piobert, 
and the allusion by Borda to horizontal wheels; then a general description 
is given of the numerous experiments made up to the year 1525, when M. 
Burdin eonstrueted wheels in whieh the water was received at the circum- 
ference of a vertical cylinder, descended in conduits, plaeed in a helical form 
ronnd the surface of the cylinder, and made its eseape at the bottom: the 
efficiency of these wheels was stated to be 75 per cent, but no exact 
experiments were ever instituted. 

The defects in all the previous machines led to the invention of the Turbine 
as it is now designed by M. Fourneyron: its construction may be compared 
to one of Poncelet’s wheels with eurved buckets, laid on its side, the water 
being made toenter from the interior of the wheel, tlowing along the huckets, 
and escaping at the outer cireumference; eentrifugal foree here becomes a 
substitute for the force of gravity. 

The mechanical construction of the Turbine is then given, and its action 
is thus deseribed. The water when admitted to the reservoir rises toa 
certain level, exercising a hydrostatie pressure proportional to the height of 
the column, and on the sluice being raised it escapes with 4 corresponding 
velocity in the direction of the tangent to the last element of the gnide 
curves, which is a tangent to the first element of the enrved buckets; the 
water pressing withont shoek upon the buckets at every point of the inner 
periphery, eauses the wheel to revolve, then passes along the bnekets, and 
eseapes at every point of the outer periphery; by which arrangement the 
size of the machine even for a large expenditure of water is kept within narrow 
limits. 

The advantages of the Turbines are stated to be— 

Ist. That they are with like advantage applicable to every height of fall, 
expending quantities of water proportional to the sqnare root of the fall, 
their angular velocities being likewise proportional to these square roots. 

2nd. That their net effieieney is from 70 to 75 per cent. 

3rd. That they may work at velocities much above or below that corres- 
ponding to the maximum of useful effect, the useful effect varying very 
little from the maximum nevertheless, and— 

4th. They work at considerable depths under water, the relation of the 
useful effect produced to the total mechanical effeet expended not being 
thereby notably diminished. 

These advantages are stated to have been realized in the extensive praetice 
of M. Fourneyron, of M. Brendel in Saxony, and of Herr Carliezeck in 
Silesia, as well as other engineers. 

A eomparison of the theory and practice of the construction is then 
institnted, and the following conclusion is drawn :—That if one Turbine has 
been constructed which works well under a known fall, expending a volume 
of water exactly measured, this Turbine would serve as a type for all others. 

Knowing the fall ane the volume of water to be expended, the Turbine 
would be made similar to its type. Its linear dimensions would be those of 
the type, directly as the square roots of the volume of water, and inversely 
as the fourth roots of the heights of fall. 115 angular velocity would be to 
that of the type, directly as the fourth roots of the eubes of the heights of 
fall, and inversely as the square roots of the volumes of water. These 
pracical rules were first made manifest by M. Combe of the Ecole des Mines. 

A general review is then given of most of the Turbines erected by M. 
Ғопгпеугоп at Pont sur l'Ognon, at Fraisans, at Niederbronne, and at Inval, 
проп which last were tried the experiments which eompletely established the 
repntation of the Turbine as an applicable machine. The details of these 
experiments are given, whence the mean results appear to be, that the height 
of fall being 6 ft. 6 in.— 

With an expenditure of 35 enbic ft. of water per second, the efficiency 
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These experiments were tried by the application of Prony’s Brake Dyna- 
mometer, to the vertical shaft of the Turbine itself. 

M. Arago’s proposition for employing the power of one branch of the river 
Seine upon Turbines, to replace the wheels at the Poot Nótre Dame, thus 
giving about 2000 horse power for supplying Paris with water, is then men- 
tioned, as also the results of experiments with very low falls; showing that 

With a fall of 3 ft. 9 in. the efficieney of the Turbine was 0:71 

Ж 2 ft. » 0:64 
" 10 in. n 0:38 

The Turbines of Mülbaeh and Moussay are mentioned, as are the failures 
of several of these machines constructed by other engineers, and the paper 
concludes уі an account of a Turbine at St. Blazeux in the Black Forest, 
where the height of the fall is 345 ft., the quantity of water 1 cubic foot per 
second, and the reported efficiency from 80 to 85 per eent.* 


Remarks.—Mr. Taylor said that Professor Gordon's Paper on the Turbine 
had been brought before the Institution with the advantages of illustration 
afforded by the model made under the superintendence of Mr. Jordan for 
the Museum of Economie Geology ; a most useful institution, for the present 
advanced state of which the country is in a grcat degrce indebted to the 


y ww 


* The diseussion upon Professor Gordon's, and Professor Moseley's Papers 
extended over several evenings, but are all recorded together for the sake of 
acility of reference. 
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zeal and scientific knowledge of Mr. De la Béche, who conduets the gco- 
logical survey of the kingdom ordered by the Board of Ordnanee. 

The lustitution was indebted to the courtesy of Mr. De la Beche for the 
exhibition of the model, and Mr. Taylor had been anxious that the subjeet 
should be brought forward at this time, as the only period at whieh such a 
permission could have been granted; for models onee deposited in the 
museum were not allowed to be removed. But it had been arrested in its 
passage from the bauds of its maker, and thus had been procured for the 
inspection of members of the 1. stitution. 

Mr. Taylor then proeeeded to remark, that, althongh the improvements in 
the application of steam had rendered water power of less value than for- 
merly, yet there were many situations, particularly in the mining and high- 
land distriets, where it was still employed beneficially. And as an instance 
of the extent to which water power might be applied, he mentioned a case 
in Devonshire, where in the adjoining mines of Wheal Betsey and Wheal 
Friendship, near Tavistoek, which have for many years been under his ma- 
nagement, a fall of water of 526 ft. in height is employed in giving motion 
to seventeen overshot wheels, eight of them performing the duties of pump- 
ing water from a depth of nearly 200 fathoms. The diameter of the largest 
of these wheels being 51 ft. with a width of breast of 10 ft. clear within the 
rings, the smallest of the eight being 32 ft. diameter, and the others of 
intermediate sizes. 

Four other wheels give motion to machines for drawing up the ores to the 
surface. their diameters varying from 40 to 26 ft.; and the five remaining 
wheels are employed for mills for erushing and stamping the ores. In 
addition to all this power, a steam-engine with a cylinder of 80 in. diameter, 
and 10 ft. stroke, is provided as ап auxiliary in periods of drought or frost. 

Ile then gave the distribution of this water power in the following tabular 
form :— 


OVERSHOT WATER WHEELS employed in pumping water at Wheal Friend- 
ship Lead and Copper Mines, near Tavistock, in July, 1842. From data fur- 
nished by Mr. Anthony Rouse, engineer at those mines. 

All the wheels operate on their pumps by means of a simple erank formed 
on each end of the centre axis or gudgeon, on which the wheel is mounted. 
Two long rods extend nearly in a horizontal direction, from the pins of those 
cranks, to the upright arms of two bell-erank or elhow levers, which are 
situated at the mouth of the pit, or shaft, and from the horizontal arms of 
those elbow levers, two vertical pump-rods are suspended, in the pit. Those 
rods and the pnmp-work are the same as commonly used for steam engines 
in Cornwall, with plunger pumps, except that there are two pnmp-rods in 
each pit, and they move up and down ju contrary directions, owing to the 
two eranks on the ends of the axis of the water-wheel being bended in op- 
posite direetions ; by that arrangement the weight of the two rods counter- 
balanee one another; one half of the pumps are conneeted to oue rod, and 
the otber half to the other rod, and the water is raised in the pumps by 
turns. All the wheels have a considerable length of horizontal rods, to ex- 
tend from their cranks to the elbow or bell-erank Icvers at the pit's mouth ; 
and in some eases a very considerable length of such rods, occasioning much 
friction. 

1. Old Sump Wheel, 51 feet іп diameter, 10 feet broad. The water poured 
into its buckets was at the rate of 5632 gallons per minute; which, at 10 lb. 
per gallon, would be 56,320 lb, weight, descending 51 feet —2,872,520 1b. 
per minute descending 1 foot; that is, the power of the water cxpended; or 
being divided by 33,000 1), (for a horse power aecording to Mr. Watt) gives 
87:0 horse power expended. 

The wheel when so supplied made 5 revolutions per minute, and worked 
6 pumps, as follows :— 


Lifts. Fath. Feet. Diam. Weight. 
| 1b. 

1 45 12 134 16,136 

3 M a 13 38,922 

1 25 3 14 10,225 

1 6 5 9 1,132 

| 66,415 


The length of stroke in the pumps was 6 feet; and the effective motion iu 
the pumps to raise water, was at the rate of 30 feet per minute. 

The weight of the columns of water in all the 6 pumps, amounted to 
66,415 ]b. weight, which being raised 30 feet per minute=1,992,450 10. 
per minute raised 1 foot; that is, the power realized or exerted in aetnally 
raising the water; or being divided by 33,000 gives 60:36 horse power 
realized. 

Wherefore an expenditure of water power equal to 2,872,3201b. per 
minute descending 1 foot (or 87:0 н.р.) produced a useful effeet realized in 
water raised by the pumps, equal to 1,992,150 lb. per minnte raised 1 foot 
(or 00:36 н.р.) ; the useful effect or work done being at the rate of 69-і pcr 
cent. of tbe power expended, the remaining 30-6 per cent. being lost, partly 
by friction of the pump-work, and resistanee to the motion of tlie water 
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through the pumps, and partly by imperfect application of the water to the 
wheel. 

YI. Toylor's North Wheel, 50 feet diameter, 63 feet broad; was supplied 
with 5199 gallons of water per minute=78°75 н.р. expended. It made 5 
revolutions per minute, and worked 6 pumps with a stroke of 6 feet; weight 
of the columns of water in those pumps 44,639 lbs., which was raised 30 ft. 
per mipute=40°63 н.р. realized; being 51:6 per cent. of the power ex- 
peaded. 

IIT. Taylor's South Wheel, 40 feet diam. 41 feet broad; supplied with 
4167:4 gallons = 305 н.р. expended. It worked 2 pumps, 6 feet stroke, 
5 strokes per minute; weight of columns 30270 lb. — 27:53 н.р. realized ; 
being 54:55 per cent. 

IV. Brentou's Wheel, 32 feet diam. 73 feet broad; supplied with 83974 
gallons — 86:5 n.p. expended. Tt worked 5 pumps, 6 feet stroke, 43 strukes 
per minute; weight of column 30-092 Ib. — 24-63 н.р. realized; heing only 
28:5 per cent. of the power expended, which is to he accounted far by the 
additional friction of a great length of horizontal rods by which this wheel 
works its pumps. 


OVERSHOT Water WHEELS AT WHeaL Betsy Mines, IN Jvrv, 1841. 


1. Job's Wheel, 42 feet diam., supplied with 2390 gallons of water per 
niinute= 36°78 n.p. expended. Tt made 4 revolutions per minute. Weight 
of the columns of water in the pumps 28:314 lb. 6 feet stroke=20°6 н.г. 
realized; being 56 per cent. 

П. Шот Wheel, 40 feet diam. ; 3027 gallons per minute = 36:68 n.r. 
expended. It made 44 revolutions. Weight of columns 26-454 lb. ; 73 feet 
stroke = 26:45 н.р. realized; being 72-1 per cent. 

ПІ. Buler's Wheel, 40 feet diam., 1912 gallons —23-17 н.р. expended. 
It made 3 revolutions. Weight of columns 22:901 lb. 7} feet stroke= 
1561 n.r. realized ; being 67-4 per cent. 

IV. Corpenter's Wheel, 44 feet diam., 1985 gallons 22646 н.р. expended. 
It made 4$ revolutions. Weight of columns 18:662!b., 6 feet stroke 
15:26 н.р. realized ; being 57:6 per cent. 

Conclusion.—1f Brentoo's Wheel at Wheal Friendship is rejected, as an 
extreme case, the average performance of the other three wheels at Wheal 
Friendship will be 58:5 per cent.; and of the four wheels at Wheal Betsy 
63:3 per cent. Or the average performance of all the seven wheels will be 
61:2 per cent. 


2 Old Sump 6 6 6 69-4 
Wheal . Е 
5 Я Taylor's North . . . 51:6 23:2 per cent. 
ыр. | Taslor’s South . . . . 545 | 
JOB с o Фо 6 6 56:0 | 
Wheal Milkiamss e s ea ga , , 
Betsy. Buller's 27%; 674 BEE pac Gaii 
Carpenter’s $176 


Mr. Jordan described the turbine to consist of three principal parts:— 

Ist. A cylinder with a base upon which are fixed the guide curves, direct- 
fng the water at a certain angle upon the buckets of the moving ring. 

2nd. A sluice regulating the flow of water from the bottom of the cylinder 
upon the buckets, and 

3rd. The external or revolving ring with its buckets, and its upright shaft 
whence the motion is communicated to the machinery to be driven. 

The buckets are соойпей between two annular plates, the lower one being 
attached to the vertical shaft, in the bottom of which is fitted a hardened 
steel thimble, into which a pivot of ** glass-hard steel" works; this inversion 
of the ordinary arrangement of the pivot, is to prevent any particles of sand 
or other substances from getting upon the point, and producing friction. Oil 
is introduced to this pivot by a tube connected with a small pump, worked 
by the machinery at the requisite speed to keep it lubricated. 

The form of the buckets is a mathematical curve, and on the perfection 
with which tbis is traced, will depend the efficiency of the turbine. 

These parts are enclosed within a cylinder, so arranged that it shall serve 
аз the reservoir, whence the water is admitted upon the moving parts by the 
sluice, which must be well fitted to prevent a loss of water, and is uniformly 
raised or lowered by gearing placed on the top of the cylinder. When the 
height of the fall is considerable, the cylinder is closely covered, and the 
moving shaft passes through a stufling box in the centre, but with low falls 
the cylinder is open at the top. 

A great advaatage in the machine is, that the castings and iron work com- 
posing it, are (with the exception of the buckets) very simple, they require 
little adjustment, and only a few parts are turned or bored, so that the con- 
struction ought to be economical. 

Mr. Rennie had endeavoured to introduce the turbine into notice some 
years ago, and the nature of the curves had been examined in an article in 
Herapath’s Magazine. Professor Gordon’s statement corresponded very 
nearly with what he had heard from MM. Fourneyron, Arago and Morin, and 
subsequently seen of these machines when in France. Пе had visited a tur- 
bine erected by a Mr. Isterwood at a flour-mill at St. Maur, near Paris; the 
machine drove ten pairs of millstones 3 feet 4 inches in diameter, at the rate 
of 200 revolutions per minute, equalling 40 н.ғ.; subsequently three addi- 
tional turbines were erected for the purpose of driving ten pairs of stones 
each, or in all forty pairs of stones by four machines; each turbine had a 
diameter of 3 ft. 2 in. and a depth of hucket of 8 inches, with a fall of water 
of about 6 ft.: when entirely submerged to tlie depth of 4 feet, the turbine 
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continued to make (as in low water) 50 revolutions per minute. Subse- 
quently, in September 1310, he visited the flour mills of M. D'Arblay at 
Corbeil. These mills are four in number arranged in a quadrangular form ; 
each mill contains ten pairs of millstones, which were originally driven by 
four well-proportioned cast iron wheels of about 18 ft. diameter ; two out of 
the four wheels were still at work, but the other two had been replaced by 
two turbines similar in dimensions to those at St. Maur. One of them was 
working tem pairs of stones. "The motion was communicated to a horizontal 
shaft hy means of bevil wheels, one fixed on the upper extremity of the up- 
right spindle of the turbine, the other of smaller diameter fixed on the end 
of the horizontal shaft, on which also were fixed the riggers for driving, by 
means of straps, smaller riggers fixed on the millstone spindles. The work 
was very regularly done, and the proprietors expressed great satisfaction. 
The second turbine was then erecting, and the third and fourth water-wheels 
were to be replaced by similar machines. No fault was attributed to the 
original wheels, but their effect was not equal to that of the turbines. The 
maker (Mr. Isterwood) stated that he had made these machines entirely 
under the direction of M. Fonrneyron, who alone knew how to trace the 
directing and emissive curves, and that unless they were properly described, 
the effect would be greatly reduced. Пе at the same time stated as his 
opinion, that there was no economy in the construction of the turbine over 
the common water-wheel, as the former is more complicated and costly. 
M. Fourneyron seemed to doubt whether any other machinist than himself 
could construct a turbine properly; the principal difficulty being in tracing 
the curves, which had heen the study of his life; he quoted several instances 
of failure when strangers had attempted their construction. М. Arago and 
M. Poncelet were of the same opinion; the former stated that the effect of 
the curves was contrary to theory. М. Morin expressed his confidence in 
the accuracy of the experiment made with the fréne or friction brake of 
Prony applied to the axes of the turbines. 

Mr. Rennie had seen a cast iron water-wheel with close buckets very 
nicely balanced, 24 ft. diameter and 5 ft. 6 in. wide, made under the direction 
of his father, realize 80 per cent. of effective power, and Professor Gordon ia 
the paper spoke of 82 per cent. for an overshot water-wheel. He did not 
however by these observations mean to disparage the turbine, with which 
the mechanical world generally was not sufficiently acquainted. 

Mr. Taylor thought that Mr. Rennie had overlooked the two prominent 
advantages of the turbine, ia comparing it with other methods of employing 
water power. 

Ist. That of its being eqnally adapted for very low or for very high falls; 
in falls under 10 feet the breast-wheel afforded but an imperfect mode of 
using the power, as the actual efficiency fell far below what ought to be ob- 
tained by a more perfect machiae; and in falls above 50 or 60 feet, if over- 
shot wheels were used, a number of them must be constructed with the dis- 
advantnge of increased expense and probable inconvenience io their appli- 
cation. Instances had been adduced of turbines working with a fall as low 
as 2 feet and as high as 345 feet; the efficiency of the former heipg stated 
at 64 per cent. and of the latter from 80 to 85 per cent. 

2nd. That they are not affected hy back or tail water like almost all other 
hydraulic machines; it having been shown, by direct experiment, that whea 
working at considerable depths under water, the relative proportion of use- 
ful effect produced, to the total mechanical effect expended, is not thereby 
notably diminished. This in bis opinion was one of the most important ad- 
vautages of the turbiae. 

For high falls, the water-pressure engine and Barker's mill, as improved by 
Whitelaw and Stirratt, rivalled the turbine; and for low falls there were 
many machines which were very effective; for iastance the balance-eagine, 
and the old “ flap-jack," with a reservoir of water at one end of a beam and 
a pump at the other; he had seen such a machine working with a ten-foot 
stroke, pumping from a depth of 200 fathoms: but for falls subject to great 
tluctuation, none of these machines appeared to equal the accounts given of 
the turbine. 

Mr. Farey had not collected from the paper, or the discussion, how the 
quantity of water passiug through the turbine had been measured. The 
power exerted appeared to have been tried hy a break applied directly to the 
axis of the turbine, whereas ordinary water-wheels are usually tried by the 
work which they actually do perform, aad that by the iotervention of ma- 
chinery which causes a considerable loss of power by friction. In order to 
make a fair comparison, the two kinds of machines should have been 
experimented upon exactly in the same manner, which did not appear to 
have been done. 

When Mr. John Taylor stated, that the effect of the best of the large 
water-wheels used for pumping water out of the mines under his manage- 
тері, had been calculated to be 69 per cent. of the power expended; it 
would be found that the effect produced had heen computed by the weight 
of the columns of water in the pumps, multiplied by the height througli 
which such weight was raised; such being the usual mode of reckoning. But 
it is obvious, that much more power was exerted by the water-wheel than 
would thereby be brought to account in the 69 per cent., owing to the fric- 
tion of the pit-work and pumps by which the water was raised. The turbines 
appear to have been tried in a way which would not incur munch of that loss, 
but which would bring to account in the per-centage nearly all the power 
which, in practical operations, must be lost by the frictioa of the machinery 
with which a water-wheel or a turbine must of necessity be conuected, in 
order to perform such operations. 
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Proressorn MosELEY's CONSTANT ĪNDICATOR. 


“ Resulls of a Trial of the Constant Indicator upon the Cornish Engine at 
the East London IVater-works." Ву Professor Maseley, F.R.S., &c. 

The object of this communication is to exhibit and explain the results 
given by the author's Indicator dnring a continuous registration from the 
28th January to the 25th February, 1842, the engine during that time making 
232,617 strokes. The numbers registered by the counter of the engine and 
the Indieator were noted cach morning and evening, and are recorded in a 
table appended to the paper. The differences between each two consecutive 
numbers registered by the counter, giving the number of strokes made 
hetween cach two observatious, are contained in one column of the table, and 
in another column are the differences between the snccessive registrations of 
the Indicator. These are followed by the mean registrations of the Indicator 
at every stroke of the engine, heing the quotieuts of the numbers in the 
last-named column divided Ly the corresponding numbers of the preceding 
column. The paper, after thus stating the numbers registered daily by the 
indicator during the period of trial, proceeds to explain the formula to which 
they are to be applied, in order to determine the work done daily by the 
engine. The formnla, when reduced from the general one by the introduction 
of the numerical values of the coustant dependant upon this engine, is 

U=161-4474 N— 00031 L. 

in this expression, U represents the units of work (in lb. raised one foot 
high,) done upon each square inch of the piston through any given time, 
durirg which the nnmber registered by the Indicator is represented by N, 
and the space in feet which the piston traverses, by L. The second term of 
the formnla, which is very small as compared with the first, is a correction 
for the influence of the friction of the Indicator on the number registered 
by it. The formula being then reduced by the substitution in it of the nu- 
merical values before alluded to, the whole numher of nnits of work per 
square inch of the piston done between the 28th January and the 25th 
February is shown to have been 21,464,067°1727. From this is deduced the 
work done during the same time npon the whole area of the piston as well 
as the duty dune npon the pistou for each cwt. of coals. These calculations 
are followed by a comparison of the results given by the Indicator with those 
previonsly obtained from actual experiment by Mr. Wicksteed; whence it 
appears, that with a necessary allowance for a difference in the lengths of 
stroke at the periods of the two experiments the results of the two are 
almost coincident. The work per stroke проп every square inch of the 
piston as obtained by experiment is 120-574, whilst as shown by the 
Indicator it is 119-538 lb. 

Professor Moseley exhibited the Indicator, and described its construction 
and action ;* the accompanying engraving (Plate XI.) represents the Indi- 
eator constructed by the committee. C and D are cylinders, each four inches 
iu length, communieating by the steam steam-pipes А and B with the top 
and bottom of the cylinder of the engine to which tbe Indicator is applied, 
and well clothed with felt to prevent radiation. In these cylinders work 
two solid pistons, each four square inches in area, fixed проп the extremities 
of the same piston-rod E Е, which piston-rod (when the steam passages А 
and D are open and the Indicator is in action) sustaius in the direction of its 
length a pressure equal to thc difference between the pressures upon the two 
pistons fixed upon its extremities, or (since tliese sustaim the same pressure 
with equal portions of the opposite sides of the piston of the engine) equal 
ta the effective pressure af the steam on four square inches of the piston of 
the engine. This pressure upon the piston-rod is made to hear, by means of 
а shoulder 2, upon the steel spring S Т, which spring is connected by means 
of links at its extremities with a second similar and equal spring Q R, sup- 
ported at its centre upon a solid projection P, from the cast-iron frame of the 
instrument. Тһе pressure of the piston-rod upon the lower spring borne at 
the extremities of the upper spring, whose centre is fixed, is thus made to 
separate the two springs from one another, and the separation produced is, 
hy a well-known law of deflection, directly proportional to the pressure sus- 
tained, so long as the deflections are small. The limits within which this 
law of deflection obtains, are greatly extended by the реешіаг form given to 
these springs, first suggested (it is believed) by M. Morin, One surface cf 
each spring is plane, and the opposite surface of that well-known parabolic 
form by which an equal strength ia given to every portion of the length of 
the spring. The spring being thns tapered from its centre to its extremities 
without impairing its strength, its deflection is distributed more uniformly 
throughout its length, and being thus made less (for a given separation of 
the springs) at every point, the elastic limits are пож еге so soon passed. 

By this connection of the piston-rod with tlie springs, its position is made 
to vary directly as the effective pressure upon its extremities, or as the 
effective pressure upon four square inches of the piston of the engine, so 
that every additional pound in that pressure will cause the piston-rod to alter 
.ts position by the same additional distance in the direction of its length. 

The pulley or wheel I K (which, from the peculiar functions assigned to it 
in this machine, we propose to call the infeyrating wheel,) turns проп the 
piston-rod as its axis, and traverses with it at the same time in the direction 
of its length, being prevented from moving on it in that direction hy means 
of two shoulders fixed by adjustment serews. 


* The Fditor is indebted for the annexed engraving of the apparatus and 
description to a report of a eommittee appointed at the tenth meeting of the 
British Association. Members of the committee, the Rev. Professor Moseley, 
ALA., F.R S., Eaton Hodgkinson, Esq., F.R.S., J. Enys, Esq. 
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The arms of this wheel are pierced by apertures, through which pass three 
rods united at their extremities (as shown in the S8gure,) so as to form the 
rigid frame С li, which frame turns also upon the piston-rod as its axis, but 
does not traverse with it in the direction of its length; so that the wheel I K 
is made by its motion with the piston-rod to traverse the rods of the frame 
longitudinally, whilst it is made to sweep the frame rouud with it by any 
motion of rotation which may at tlie same time be communieated to it about 
its axis. И receives such a motion of rotation from the сопе К L, which is 
so placed that its side may be accurately parallel to tlie piston-rod, and which 
is kept continually pressed agaiust the wheel at K by means of a spiral spring 
inclosed in a tube at М, and acting continnally against the extremity of the 
spindle on which the cone turns. 

A system of bevel wheels U, Y, X, communicates to this spindle, and with 
it to the cone, the rotation of the pulley №, which pulley is driven by a cord 
earrying a weight at one extremity, and passing by the other extremity (over 
directing pullevs) to the piston of the engine, or to some point which moves 
precisely as the piston of the engine does, but through a less space. The circum- 
ference of the pulley N being thus made to move precisely as the piston of 
the engine, the angle deseribed by the enne, during any exceedingly small 
period of time, is made to be exactly proportional to the space described 
during that time by the piston of the engine. Now let it be observed, that 
the cirenmference of the integrating wheel I K partaking of the motian of 
that portion of the surface of the cone with which it is at any instant in 
contact, the number of revolutions, or rather parts of a revolution, which it 
is made to describe during any exceedingly small period of time, beginning 
from that instant, is dependent upon two causes; first, upon the dimensions 
of the particular circle of the cone which is at that instant driving it, and, 
secondly, npon the particular angle throngh which it is driven by that circle, 
that is, it depends, first, upon the distance of its point of contact K with the 
cone from the apex of the cone at that time, and, secondly, upon the angle 
which the cone describes about its axis during that small period of time. 
Moreover, that if either of these two elements of variation remained always 
the same, then the number of revolutions, or parts of a revolution, made by 
the wheel, would vary directly as the other, whence it follows by a wel- 
known principle of variation, that when (as in the present case) both these 
elements vary, it varies as their product; or that the number of revolutions, 
or parts of a revolution, made by the integrating wheel during any exceed- 
ingly small period of time, varies directly as the product of two faetors, of 
which one is the angle descrihed during that time by the cone, and the other 
the distance of the point of contact К of the cone and wheel from the apex 
of the cone. 

Now the former of these factors has been shown to vary directly as the 
space described during that small period of time by the piston of the engine, 
and the latter to vary directly as the effective pressure which the steam is 
then exerting upon the piston of the engine.* 

Thus, then, it appears that tlie number of revolutions, or parts of a revo- 
lutian, made during any exceedingly small period of time by the integrating 
wheel, varies as the product of the space described hy the piston of the engine 
during that time, by the effective pressure of the steam npon it during that 
time, that is, it varies as the work or dynamical effect of the steam upon the 
piston during that time. And this being true in respect to every small period 
of the time during which the stroke of the engine is in progress, is true of 
the whole stroke; whence it follows, that the number of revolutions, and 
parts of a revolution, made by the integrating wheel during the stroke is pro- 
portional to the whole work, or dynamical effect of the steam upon tlie piston 
during the stroke. 

The integrating wheel carries round with it the frame G II, on the hollow 
axis of which frame is fixed a pinion running into a wheel, whose axis turus 
upon bearings fixed to the frame of the instrument, and the number of whose 
teeth is to that of the teeth in the pinion as ten to one. This wheel carries 
also a piniou running into a second wheel, their numbers of teeth being in 
the same proportion, and so throngh a train of five wheels and pinions. The 
circumference of each of the four last wheels is divided into ten equal parts 
and numbered, and the cireumference of the first into 100. The number of 
revolutions of the integrating whec! is thus registered to five places of inte- 
gers, and to one place of decimals. 

Now this number of revolutions has been shown to be proportional, in re- 
spect to cach stroke, to the work done by the steam upon the piston during 
that stroke ; if, therefore, the action of the Indicator continued the same 
during snceessive strokes, or if the direction of the pressure of the steam 
upon the piston, and that of the motion of the piston, were not reversed at 
every stroke, then would the number registered during any number of strokes 
of the engine be directly proportional to the work done by the steam upon 
its piston whilst that number was registered. At the return-stroke of the 
piston of the engine, the pnlley №, however, revolves backwards, aud sup- 
posing it to carry with it the spindle of the cone, the cone also revolves 


* The position of the integrating wheel npon the pistan-ro1 is so adjusted, 
that before the steam is admitted the integrating wheel may be brought, by 
the elasticity nf the springs, exactly to the apex of the cone. In order to 
prevent it from being stopped by the apex of the cone, if accidentally it 
should be made to pass it, a solid piece projects from the frame of the instru- 
meat, having its surfaces adjusted so as to receive the edge of the wheel when 
it ıs forced beyond the apex of the cone, and to serve as а stop tn the motion 
of the сопе in the direction of its spindle when the resistance of the whieel is 
thus removed from it. 
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hackwards, so that if the integrating wheel remain in contact with the cone 
at any other point than its apex, it too will be made to revolve backwards, 
and the number registered in the preceding stroke will thus be diminished by 
the number of revolutions iuade by the integrating wheel during this stroke: 
but let it he observed, that before the motion of the piston of the engine is 
reversed, the direction of the pressure nf the steam upon it, and therefore the 
direction of the pressure upon the piston-rod of the Indicator is reversed, 
by which altered direction of the pressure, as well as by the elasticity of the 
springs, the integrating wheel is made to ascend to the apex of tlie cone, and 
to remain there during the return-stroke, so that no number whatever is 
registered during that stroke. 

Thus. then, the remaining number registered during any time by the instru- 
ment when applied to the double acting engine, is proportional to the work 
done upon the piston by the steam at the altcrnate strokes during that time. 
The mathematical formula by which the work is determined from this 
number, and allowance made for the friction of the Indicator, is given in а 
subsequent part of tbis report. 

In order effectually to guard against any error which might accidentally 
result from the reversed motion of the piston, a contrivance has been intro- 
duced іп the combination of wheels Y, X, U, by which the revolution of the 
cone may he arrested whilst that reversed motion takes place. To adapt the 
instrument to register (if required) the work done at every stroke of the 
piston, a four-way cock has been ennstructed, which may be made, by the 
action of the engine, to control the direction of the steam passages of the 
Indicator, in such a way that the upper cylinder C shall always commnuicate 
with that portion of the cylinder of the engine which is filled with steam, 
whilst the lower cylinder D is made always to communicate with the vacuum. 
When the Indicator is thus used, the cone is made, by a simple adjustment 
of the mechanical enmhination U X Y, to revolve constantly forwards, whilst 
the motion of the piston of the engine, and therefore of the pulley N, a/fer- 
nates, It remains now only to speak of the application of the Indicator to 
the single acting engine, or Cornish engine. 

The registration during the down or in-doors stroke of that engine is 
already explained. During the first portion of the wp or out-of-doors stroke 
the equilibrium valve is opened, and the pressure upon hoth the pistons of 
the Indicator thus becoming the same, the integrating wheel is brought by 
the elasticity of the springs to its initial position at the apex of the cone, 
and thus, although the cone turns backwards, the wheel remains at rest and 
nothing is registered. When the equilibrium valve closes, the pressure of 
the steam in the upper portion of the cylinder of the engine, and therefore 
in the upper cylinder C of the Indicator, preponderates; the integrating 
wheel descends from the apex of the cone and the register revolves baci- 
wards, dedncting from, or diminishing, the number before registered by pre- 
cisely the numher of units of work which is done by the steam (jammed 
back into the upper portion of the cylinder) against the returning piston. 
Now this is precisely the deduction which the theory of the steam engine 
shows onght in this case to be made, and the registration of each douhle 
stroke of the single acting or Cornish engineis, hy this hackward movement 
of the integrating wheel, perfected. Let it be here observed, that the Indi- 
cator in the down-stroke performs the definite integration of a logarithmic 
Junction, viz. that which represents the pressure of the steam as a function 
of space, described by the piston during the expansion of the steam, that it 
then calculates the numerical amount of the integral it has thus completed, 
and registers that amount; that it performs a similar operation in the up- 
stroke, and dedncts the corresponding amount as a correction from the first. 

The above must be received as an attempt to place the theory of the 
instrument under a general and popular form. A mathematical discnssion 
of it accompanies this Report, in which the corrections due to friction and 
other causes are fully considered. 


FORMULE FOR DETERMINING THE WORK OF AN ENGINE DY MEANS OF THE 
INDICATOR, 


The following are the values of the constants which enter into the general 
-equatinn in its application to the Indicator constructed by the Committee. 

Radius of the integrating wheel.... =p =2:99 in. 

Radius of the piston of the indicator —»*— 1:125 in. 

Radius of the pulley measuring to the centre of the cord =R=3 in. 

AVID ELIO. GN GUESS ccnosaca ccs OE OO t t = LU 

Friction of piston, of integrating wheel on cone, &c., mean value =F= 
1:2074 1b. 

Additional deflection of springs due to each additional pound of pressure 
on piston of Indicator=a Spring No. 1 —:028. 
Snbstituting the above values of p, r, R, : in equations (2) and (3), we obtain 
for double acting engines, 


U=167032 (8-1 (:-2) ieee ee 


for single acting Cornish engines, 


В DAN m Е 2 1 
U=1-67052 (= )s-3( 73 БІ 


* The radius of the piston is so taken that Ив area may equal exactly 
four square inches. 
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If in these equations we substitute the values of A for the different systems 
of springs, and also the mean valne of Е, which is 1-25 lb., we shall obtain 
for spring No. 1, А--7028 in. 


2 
U=59-6614 m N —:3018 (1-2) L (common engine). 


zi 9 
7--59:6614 m Х-:3018 (Qe) L (Cornish engine). 


The values of U, obtained from the above formula, being multipled by the 
number of square inches in the surface of the piston of the engine, will give 
the whole number of units of work yielded by it dnring the time of the 
experiment. 

Tt will be observed, that no acconnt is taken in these formule of the 
weight (3 1b. 03 07.) of the pistnns, the integrating wheel, and the rod to 
which these are attached. The inflnence of this weight is, in fact, allowed 
for when, the springs being placed in the ludicator, aud therefore loaded 
with it, and sustaining no other pressure, the integrating wheel is moved to 
such a position upon the rod as that its cireumference may coincide with the 
apex of the cone. The springs are then just so mnch deflected as by their 
elasticity to sustain this weight, and that initial deflection remaining super- 
added to any additional deflection to which they may be subjected by the 
additional strain thrown upon them, the weight of the pistons, &c. will in 
every position be accurately balanced by it, and the additional strain thrown 
upon the springs will produce precisely the same detlections as though no 
such weight existed. 

Mr. Moseley then descrihed the difference between the instrnment and 
that of M. Morin for applying the principle of M. Poncelet, to consist—First, 
in all those mechanical combinations which are peculiar to the instrument in 
its application to the steam-engine, M. Morin's instrnment having been 
applied to measure the traction of horse.—Secondly, in the surface of a 
сопе being substituted for the plane surface of a circular dise; by which 
arangement the rapidity of the changes of velocity dne to corresponding 
changes in the position of the integrating wheel, is diminished in the same 
proportion in which the sine of one-half the angle of the cone is less than 
unity ; and the force necessary to drive the integrating wheel being di- 
minished in the same proportion, the chance of an error arising from the 
slipping of the edge of the integrating wheel on the surface from which it 
receives the impulse is lessened in proportion.—Thirdly; іп the separation 
of the registering apparatus from the integrating wheel; by which separation, 
whilst the springs are relieved from the etfect of the momentum and the 
friction due to the weight of the registering apparatus, the latter being in à 
state of quiescence, the registration is legible whilst the Indicator is in 
action.—Fourthly ; in the variable position of the links connecting the 
springs together, by which variation the same series of deflexions may be 
obtained under different ranges of pressure. In fact, that the Indicator has 
nothing in common with the “ compteur" of M. Morin except the principle 
of M. Poncelet and the springs under a modified form. 

The amount of the friction of the pistons, was then examined and the 
peculiar construction of their metallic packing explained; it was shown also 
that instead of great difficulties arising from the friction of the integrating 
wheel upon the cone, or its slipping upon the snrface, a very slight pressure 
of the spring prodnced sufficient adhesion to drive the rcgistering apparatus. 
The professor then explained the advantages resulting from a registration of 
the duty of steam-engines generally, not during the time of a few isolated 
experiments, as with the common Indicator, but extended over any given 
period and through every stroke of the engine, displaying all the changes 
which had ocenrred during that time :—with this view it had been decided 
that the instrument should be attached to the engines of the Great Western 
steam-vessel on her next voyage to America. 

He then expressed his obligation to Mr. Wicksteed for the facilities afforded 
him for the experiments at Old Ford, and paid a well-merited compliment to 
Mr. lloltzapfiel for the excellent construction of the Indicator. 


Remarks,—1n reply to a question from Mr. Vignoles, Mr. Moseley stated 
that the instrument was not under its present form adapted to locomotive 
engines, but that a grant of £100 had been made by the British Association 
for the constrnction of such an instrument. 

Mr. Cowper, in compliance with the request of Professor Moseley, illus- 
trated his description by setting the instrument in motion, showing that the 
registration depended upom the revolutions of the integrating wheel: he 
demonstrated the cases of motion without pressure, and pressure without 
motion; in the former case the integrating wheel being stationary at the 
apex of the cone while revolving, does not receive any impulse from the con- 
tact with it, and therefore does not register; in the latter case, the surface 
of the cone npon which the integrating wheel traverses, heing at rest, does 
not communicate any rotative motion to it, and consequently no registration 
cau take place; hut when motion and pressure are combined, the cone 
revolving and the integrating wheel travelling from the apex some distance 
towards its base, the cxact product of the motion of the cone and the steam's 
pressure upou the piston would be registered by the amount of the revolution 
of the integrating wheel. 

Mr. Wicksteed observed that every facility had been afforded to Professor 
Moseley for applying his new Indicator for the purpose of ascertaining the 
duty performed by the Cornish engine at Old Ford, but that he had not at 
all interfered with the experiments, being desirons of ascertaining whether 
the results would correspond with his trials. That after the work of the 
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engine had been registered while it was making about 179,000 strokes, the 
mean resnit as stated by Professor Moseley. was so nearly that arrived at by 
Mr. Wieksteed, that he had no doubt of the accuracy of the machine as a 
good indicator of the real duty performed by the engine, the difference in the 
result of the mean pressure of the steam, deducting the vacunm, or 0°73 1b., 
was 0-12 1b., namely, according to Mr. Wickstéed’s experiments 12:04 — 0:73 
12:21 lb. and according to Professor Moseley 12:09 ]b.; this difference 
might arise from a variation in the mean length of stroke during the two sets 
of experiments—from a slight variation in the point at which the steam had 
been eut off—from a variation in the level of the water in the pump well, or 
other practical causes; the difference however was so insignificant, that he 
would rely on the accuracy of Professor Moselcy's Indicator, and allow the 
possibility ofa slight error in his own experiments. 

Mr. F'arey observed that Professor Moseley's instrument must be influenced 
by variations in the length of stroke, for whenever the piston makes a long 
stroke, tlie cone and the train of registering wheels, must he turned farther 
round, and would register a higher number than they would do in case of a 
shorter stroke; supposng the impelling force exerted by the steam to be 
always the same. If the instrnment could be really made to give its results 
according to the actual length of all the varying strokes made during the 
time of observation, by truly aggregating these varying lengths into one sum, 
the results would be free from the usual uncertainty respecting an average 
length of stroke. In the monthly reports of engines in Cornwall, the per- 
formance is reckoned according ta some reputcd length of stroke, which had 
been fixed upon for cach engine, when it was reported, and ii is afterwards 
assumed that no departure from that reputed length has taken place, when, 
in fact, such departure does often occur. 

It would be very desirable to have a moving card applied to the new in- 
strument, in order to indicate the impelliug force of the steam in the cylinder 
by tracing curves on paper, like those by the ordinary indicators. This it 
appeared might he done, with the advantage of causing the paper on which 
the curve is drawn to travel onwards and briug fresh paper into its place, so 
as to obtain a series of distinct curves for as many succeeding strokes, 

The form of the springs of Professor Moseley's instrument would be a de- 
cided improvement if substituted for the spiral spring of ordinary indicators; 
Mr. Farey had applied to an ordinary indicator a mode of exhibiting at a 
glance, whether the engine was exerting more or less force than its ordinary 
appointed task; the plan answered that purpose: but as it required the 
indicator to be always in action, the spring of the indicator broke after work- 
ing more than two days, he therefore abandoned it. The springs in the new 
instrument were proved hy the trial at Old l'ord to be capable of enduring 
continual exertion without hreaking. The professor had stated that the 
scale of flexure of the new springs was found to be exactly, according to 
theory, equal divisions with equal forces; this might be expected because 
the flexure of the springs was small, and the bending force acted in a direc- 
tion nearly at right angles to the length of the springs. Tu ordinary indi- 
cators the scale should not always be equal divisions, because the wire of the 
spring being wound spirally into a screw of small diameter, the spiral obli- 
qnity of the thread of such screw becomes more oblique to the direction of 
the bending force, as the spring is stretched, and less oblique as the spring 
is compressed, and hence the scale of pounds per square inch by which the 
curve should be measured for summing up the results, ought to be a scale of 
uncqual divisions. 

The indicators originally used by Boulton aod Watt were of a large size, 
with a lang and powerful spring curled into a cylindric form, as large in 
diameter as could be inclnded in the cylinder of the indicator, and the motion 
allowed to the piston by the spring was very short; such indicators were 
jndiciously proportioned, and they do not show any sensible inequality of 
divisions in their scale. But recently, indicators have been frequently made 
without the Anowledge of their true principle, and the rules of proportion 
are not nserved, so that it will sometimes be found, on actual trial of such 
instruments with weights, that their scale of pounds per square inch is not 
in equal divisions, although it is usual to employ a scale of equal divisions 
for summing up the curves traced by them. In Boulton and Watt's indi- 
cators the scale of pounds per square inch was formed from actual trial with 
weights, but such trials were made when the indicator was cold, and dis. 
mounted from its place upon the steam engine. A much better mode is to 
apply the weights on the upper end of the piston-rod when the indicator is 
placed on the cylinder of the engine, while it is hot, its piston being supplied 
with the same quantity of oil, and the spring being in the same state as when 
it is in use. Тһе depression of the piston by the weights is recorded by 
drawing a line with the pencil of the instrument on the card itself, in the 
same manner as the usual atmospheric line is drawn thereon. А series of 
Jines thus drawn with given weights, become so many original stages for sub- 
dividing between them, to form a true scale for summing up the curve de- 
scribed under the same circumstances and nearly at the same time. 

Professor Moselcy’s instrument had two cylinders and pistons operating in 
concert on the same piston-rod, and springs of peculiar construction to indi- 
cate the unbalanced pressure exerted hy the steam to impel the piston of the 
engine. The elastic force wherewith the stcam acts above the piston (called 
the positive pressure or plenum) is shown by a common indicator, but the 
elastic force wherewith the uncondensed steam is at the same time reacting 
beneath the piston (called the negative pressure, or imperfect exhaustion or 
vacuum) is not shown; hence the observations are limited to two odd halves 
of the strohc made by the piston, those halves being commonly the plenum 
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during the descent, and the exhanstion during the ascent of the piston ; it is 
taken for granted that the other two odd halves are the same as those which 
are observed, although such assumed parity is not always the true state of 
the case. In the new instrument the indication that it would make by draw- 
ing on a card, would be that of the difference subsisting between the plenum 
ahove, and the exhaustion beneath the piston of the engine, during its de- 
scent, and ascent, wherefore it would indicate on one card as much as two 
ordinary indicators can do on two cards. if they are applied one to the top 
and the other to tlie bottom of the eylinder of the steam-engine; in that 
case each indicator shows on its own card what the elastic force of the steam 
is during the plenum, and what it is during the exhaustion, but the required 
result (which is the difference between the two) must be obtained by com- 
bining together in the computation those distinct curved lines which are 
drawn on two separate cards. Professor Moselev's combined indicator pis- 
tons, acting on the same springs, would at once indicate such difference by 
the curve which it would trace on the one card. 

In answer to a question from Mr. Parkes as to whether the new instru- 
ment had heen pnt to any other test than its apparent agreement with Mr. 
Wicksteed's estimate of the resistance overcome; and whether the common 
indicator had been applied to the engine at the same time, Professor Moseley 
said that he had not compared the instrument with anv other, but had sub- 
jected Mr. Wicksteed’s calculations to a rigid investigation, and felt quite 
satisfied that they approximated closely to the truth. Пе relied upon them 
as corroborations of the accuracy of the instrument. 

Mr. Parkes observed that it would have heen more satisfactory to engineers 
to have been assured that every means had been taken to demonstrate the 
trnth of the results recorded hy an instrument which had such important 
functions in view, Пе wished to know in what manner the pressures de- 
noted lad been ascertained— whether by weights or hy comparing them with 
a mercurial column. Пе had found the latter mode more exact than weights, 
in verifying the scale of the common indicator, as the instrument being 
heated was then in precisely the same state as when it was in use. He had 
found that a certain amount of correction was frequently necessary, ав hotl: 
the spring and the amount of piston friction were atfected by heat. 

Professor Moseley replied that the instrument had not been compared 
with the mercurial column, bnt that the resistance of the springs, and the 
friction of the piston and instrument generally, had been ascertained by vers 
accurate experiments, so that he had full confidence in the results. 

Mr. Parkes said that notwithstanding the respect and deference he felt for 
Professor Moscley’s attainments and ingenuity, his past experience would not 
permit him to place entire confidence in the results afforded by the instru- 
ment; indeed he considered them to be altogether fallacious as representing 
the force acting on the piston of the Old Ford engine. Пе could not admit 
that the apparent near identity between Mr. Wickstced’s computations of 
resistance, and the constant iadicator’s registration of force, amounted to 
proof of the instrument’s accuracy ; for it seemed to him that Mr. Wicksteed 
had omitted to take into account one important item of force, without the 
exertion of which a piston conld not be brought from a state of rest into a 
state of motion. lle referred to the force required to give velocity to the 
piston. Mr. Wicksteed had weighed the greater part of that resistance which 
might he called ponderable, and had estimated the remainder, assigning 
about 12 lb. per square inch on the piston as the total amount, after deduct- 
ing the resistance to the piston's descent arising from uncondensed steam. 
Thus, an elastie force of 12 lb. on the piston would counterpoise a resistance 
of I2 1b., but motion would not ensue until a superior force were applied. 
Consideriag the number of strokes made by this engine per minute, Mr. 
Parkes could not estimate the velocity of the piston at less than from 300 to 
400 ft. per minute, which was very great for this enormous mass, and would 
require the exertion of proportionate power. Пе regarded the piston of the 
engine, loaded with 12 lh. per square inch, as he would a;ball of 12 1b. weight 
in a gun balanced by a fluid of a corresponding elastic force; but such ball 
would remain motionless unless it were propelled by some additional force. 
This state of things had been denominated by Professor Barlow “the pre- 
paration for motion.” Now as Mr. Wicksteed’s estimate proceeded no fur- 
ther than the production of this state of things, and as Professor Moseley’s 
constant Indicator recorded the mean pressure of the steam in the cylinder 
as barely equal to it, he could not assent to the accuracy of either method of 
determining the total resistance overcome by the steam. 

Mr. Parkes would cite the experience of others as to the quantity of force 
actually expended in giving velocity in a Cornish engine, over and above that 
necessary to balance the weight at the opposite end of the beam, friction, 
&e. included. In the fifth part of Vol. НІ. Trans. Inst. C. E., Mr. Enys has 
reported some experiments made at Mr. Parkes’ suggestion, on several 
engines. Не would cite those of the Tresavean, as the cylinder was of the 
same diameter as the one at Old Ford, viz., 85 inches. The water load was 
equivalent to 12 lb. per square inch on the steam piston, and when about 
half the usnal velocity was given to the piston in the in-door stroke, a 
pressure of ahout 173 lb. was denoted thronghout the stroke, by a mercurial 
column connected with the cylinder. Mr. Loam had since transmitted to 
him the following abstract of experiments made on the same engine, January 
28,1842. “Two indicators were uscd at the same time, and an open mer- 
curia! gauge; the engine was held in-doors until the mercury hecame sta- 
tionary, in order to ascertain the minimum quantity of steam power necessary 
to produce motion. The pressure was 15 Ib. per square inch, when the water 
load was 12 1b.” Пеге, then, a force of 3 lb. was found requisite to establish 
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an equilibrium hetween the power and resistance ; and a further force of 
21 lb. per square inch was necessary in order to urge the mass at about the 
half of its nrdinary velocity. Mr. Enys stated that less pressure was exhibited 
when the engine was brought in slower, and vice vers; and this was cun- 
sistent with everyday experience. Now, though the Old Ford engine had 
not to overcome so much frictional resistance as a deep mive engine, yet, 
baving а weight to raise, according to Mr. Wicksteed, alone equal to 11:8 lb. 
per square inch ou the piston, Mr. Parkes was of opinion that this could not 
be effected at the usual working velocity, with less than 14 or I5 lb. pressure 
of steam per square inch. He would suggest to Mr. Wicksteed, to repeat 
Messrs. Enys and Loam's experiments, and also to work his engine with 
steam reduced nearly to such pressure in the boiler as would barely suftice to 
bring the piston down. Such experiments would confirm or invalidate the 
results given hy Professor Moseley's instrument, and probably lead to the 
discovery of its imperfectious, should any exist. 

it appeared that Mr. Wicksteed conceived a greater amount of elastic force 
to be required to perform a stroke in proportion to the degree of expansion 
given to the steam in the cylinder. Пе would quote the pressures deduced 
by Mr. Wicksteed under five cases of expausion, as they exhibited some 
curious anomalies. They were taken from Table VI. of Mr. Wicksteed's 
Treatise. According to his table, when the steam was stopped at 6 ft. of the 
stroke, the mean force exerted during the stroke of 10 ft. was 13 lb. per 
square inch; at 4$ ft., 13} lb. ; at 4 ft., 14$ lb. ; at 3} ft., 15-5 Ib. ; and at 
345 ft, 154 lb. It must be observed that in every one of these cases, the 
resistance, as appreciated by Mr. Wicksteed, amounting to 13 lb. per square 
ineb, was a constant quautity; so that, for some unexplained reason, ап 
invariable load appeared to require a variable force to overcome it; a sliding 
scale of power, givea as the measure of a constant resistance. It was possible 
that some small difference might have existed in the velocity of the stroke, 
in these cases; it was also possihle that some error existed in the method 
nsed for determining the pressures, or in the evaporative quantities. How- 
ever this might be, it was clear there was an error somewhere, as it could not 
be granted that an effect deemed constant in all these cases could require a 
varying cause for its production. 

As tbese appreciations differed widely from each other, and still more so 
from the indications of Professor Moseley’s instrument, Mr. Parkes boped 
that Mr. Wicksteed would re-consider and verify this part of the subject. In 
corroboration of his opinion that the acting force recorded by the instrument 
15 too low, he would draw attention to the circumstance that, during the 
period of its application (28 days), the duty performed hy the engine for 
each 94 lb. of coal amounted only to about 682 millions, and it would not 
be unreasonable to expect that at least 150 millions should have been the 
result under the different circumstances of mine and water-works engines, as 
100 millions had been performed for some months by mine engines under a 
water load equal to 12 lb., and a mean steam pressure of 18 lb. per square 
inch of the piston. Whereas, if the water-load of 11 1Ь. at Old Ford was 
overcome by an amount of force little exceeding 12 lb. per square inch, а 
proportionate increase of duty ought to have resulted, but such was not the 
case. 

Mr: Parkes then proceeded to comment on the phrase “ effective power,” 
which he understood from Professor Moseley, as significant of the force of 
the steam, or piston pressure, measured by his instrument. He thought 
that phrase more strictly applicable to the amount of power given off by the 
engine, when ascertained, as it might be in the case of pumping engines, by 
ihe weight raised; or, as it could only be determined on rotative engines 
driving machinery, by a dynamometer applied at the extremity of the crank 
shaft. Пе would illustrate this by an esample. There was at Birmingham 
a corn-mill belonging to Mr. Lucy, worked by an excellent engine of 40 
н.р., made by Messrs. Boulton and Watt. This engine had a fiy-wheel 
weighing 21 tons, and uine pairs of stones were driven, hesides dressing- 
machines. Mr. Lucy had taken out a patent for an apparatus as a substitute 
for the fly-wheel, which had been removed. The engine so altered now 
drives ten pairs of stones, under the same pressure of steam, and with the 
same consumption of fuel as before. Thus, what he should denominate the 
* effective power" of the engine was increased, by this simple change, eleven 
per cent. Yet Professor Moseley's instrument, or any other indicator, would 
have exhibited, both before and after the alteration, the exertion of a pre- 
cisely equal force on the piston. Neither did the Professor's instrument 
register the adsolute, or what Professor Whewell had denominated the 
“ labouring " force of the steam on the piston of an engine, as it made no 
deduction of the amount of force, whatever it might be, which was neces- 
sarily expended in overcoming the resistance opposed by the uncondensed 
steam. Its construction permitted it only to record the difference of these 
amounts. For these reasons he could not regard the instrument as likely, 
even when made trustworthy, to become of that utility to engineers which 
was the Professor's aim and hope. There was a greater need of an accurate 
dynamometer capable of showing the effective power of an engine whilst in 
regular work, and he was happy to say that this desideratum had been sup- 
plied by Mr. Davies of Birmingham, by whose permission he would take an 
early opportunity of describing to the Institution the construction and effi- 
cacy of this instrument. It was very important that a self-registcring ma- 
chine should be made, capable of recording the mean steam pressure ope- 
rating throughont a stroke of the engine, but it was still more important 
that this registration should be accurate; and he hoped that the remarks 
which had been made would only urge Professor Moseley to farther invcsti- 
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gations, and induce him to enlarge as much as possible the useful powers of 
the instrument. 

Professor Moseley observed that when a body passes from a state of rest, 
throngh a state of motion and into a state of rest again, or from a state of 
motion at a given velocity through a state of motion at a different velocity, 
and back to its first velocity again, then is the work which must be done 
upon it by the moving power the same in amount, whatever may have been 
the velocity thns intervening between the two states of rest or of equal 
motion of the body, provided that the resistance opposcd to its mation and 
the space through which that resistance is overcome be in all cases the same.* 
In Mr. Wicksteed’s engine the resistance thus opposed to the motion of the 
piston, and the space through which that resistance is overcome at every 
stroke, are thns coustantly the same (or in other words, the work done upon 
the resistance is the same at every stroke of the engine), and the piston 
passes at every stroke from a state of rest, to a state of rest again; it follows 
therefore hy the above well-known principle of “vis viva," that the work 
done by the steam, as the moving power upon the piston of the engine whilst 
it completes а stroke, is the same, whatever may be the velocity communi- 
cated to it, and to the mass which it carries with it, at any period of the 
stroke. It is true that to put the piston, and the mass carried along with it, 
at first in motion, а pressure greater than the resistance is required, aud there- 
fore greater than the mean pressure necessary to complcte the stroke; а 
pressure equal to the resistance would only bring it into the state of rest 
bordering upon motion; to cause it to pass from this state of rest to a state 
of motion, more pressure is required, and the more as the velocity to be 
acquired, whilst it moves through a given space, is greater; or in other 
words, in order to communicate any given velocity to a body whilst it moves 
through any space, there must be an excess of the work done hy the driving 
pressure through that space, over that expended upon the resistance through 
that space; but all this excess is accumulated, and unless the steam pressure 
be afterwards made less than the resistance, or unless the steam be after- 
wards expanded through a distance dependent ou the amount of this accu- 
mulater work, so that it may expend itself in overcoming the surplus resis- 
tance through that space, then the piston will strike upon the cylinder 
bottom. This principle may be illustrated by au example; suppose that the 
load upon the piston of an engine is 10 10. per square inch, and that the 
steam is admitted at a pressure of 15 lb., it is evident that by reason of the 
excess of 5 lb. pressure of the steam above the load, the velocity of the 
piston will be made continually to increase until tbe steam is ent off, and 
afterwards, so long as tlie steam pressure exceeds the load, or until by its 
expansion the steam pressure is reduced to 10 lb. per square inch. Up to 
this point the velocity of the piston and of the mass moving with it will con- 
tinually have been increasing, a great momentum will therefore bave been 
acquired by it, and this momentum will carry it on to the completion of the 
stroke; although after this position is passed, the steam pressure will be less 
than the load, aud would hy itself be insufficient to remove it. Та other 
words, the work done by the steam upon the piston will have continnally 
exceeded that expended on the load up to this period of the stroke, and the 
surplus will have heen accumulated in the moving mass,t which surplus work 
will carry on the piston to the end of the stroke when a cylinder full of 
steam will be delivered of greatly less pressure than the load. If the steam 
had been worked at full pressure, it is evident that at every stroke a cylinder 
full of steam would have been discharged of the same pressure as the load. 
In this consists, therefore, the advantage of working expansively. It is evi- 
dent that the piston acquires its maximum velocity at the point where the 
steam pressure hecomes equal to the load, and that the engineer, by the 
manipulation of the stcam valves, produces that adjustment by which the 
velocity acquired by the piston at this point (or the work then aceumnlated 
in it) is caused to be just sufficient to carry on the piston to the end of the 
stroke, but without striking the cylinder bottom; it is moreover evident that 
the greater this maximum velocity can be made, the farther the piston will 
be carried beyond the point where the steam pressure is eqnal to the load, 
and the less will be the pressure of the cylinder full of stcam discharged at 
tke completion of every stroke, or the greater the economy of the steam 
power. . 

A second illustration of the same principle may be drawn from the efect 
produced by a pressure suddenly thrown upon a spring. Suppose a spring 
which would rest deflected through an inch under a pressure of one pound. 
If when this spring is in an undeflected state this pressure of one pound be 
suddenly thrown upon it, it is certain that the spring will, at first, deflect 
considerably beyond that distance of one inch in which its deflection will 
eventnally, after many nscillations, terminate. In fact, if it is thrown on 
with mathematical suddenness, the first deflection will be twu inches. To 
Ие EEE 

* This isa principle well known to mathematicians as resulting immediately 
from the principle of “ vis viva,” and is as old as the days of D'Alembert ; it 
appears first to have been applied 10 questions of practical mechanics by 
MAL Coriolis and Poncelet. д 

т The number of units of work thus accumulated is represented іп lb. one 


foot high by 3 £ et; whence w represents the number of lb. in the weight of 
7 H 

the moving mass, vits velocity in feet jer second reduced to the piston 

e 


- : u А * - ` 1 
g—324 lb. The expression z 12 їз said tu representzthe vis viva ; so that the 


accumulated work is equal to balf the vis viva. 
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explain this, let the pound weight be supposed to be applied gradually to the 
spring by dropping grain after grain of sand slowly upon it. The spring will 
then evidently be brought to its deflection without ever passing it. Now let 
it be observed that on this supposition the first grain of sand only will have 
descended through one inch, the next descending through less than an inch, 
the next through yct Jess, and so on. Thus the work done upon the spring 
by cach succeeding grain will be less than that done hy the preceding. Yet 
the aggregate work done by these successive small pressures, each working 
through a different space, is sufficient to deflect the spring one inch. Now 
let all the grains be placed at once upon the spring, When it has deflected 
an inch, each grain will then have worked through an inch, and a great deal 
more work will, on the whole, have been done on the spring than before, 
indeed twice as much; but the work done before was enough to deflect the 
spring an inch; more than enough to deflect it has now therefore been done, 
that is, more has been done than has been expended. The remainder is 
accumulated in the moving mass of the sand and the spring, and carries on 
the defleetion greatly beyond the position of equilibrium. 

The Indicator was placed upon the engine of the East London Water- 
works,in tle helief that by the experiments of Mr. Wicksteed, the work 
actually performed by that engine was better known than that of any other. 
Al! the calculations and inquiries which have since been made have fully 
confirmed that opinion. And he had full confidence in that verification of 
the registration of the Indicator which is supplied by its agreement with Mr. 
Wicksteed's estimate of the work of his engine. 

In reference to the use of the term 4 work," Professor Moseley stated, that 
the various terms used by foreign engineers to convey the idea attached to 
that term, appeared at length to have resolved themselves into the single 
term “ travail ;" and that of the variety of corresponding terms used in Eag- 
Jand, the term “ work " was probably the most obvious translation of “ tra- 
vail; " that it moreover appeared to him the simplest aud the most intelli- 
gible; and that on these gronnds be had adopted it. 

In answer to the observation made by Mr. Parkes suggesting the con- 
struction of an indicator which would register the work of the machine at 
the point where it is applied, instead of at the cylinder of the engine, Pro- 
fessor Moseley stated that such an instrument would undoubtedly be very 
valuable, especially if it could be made to register correctly the work trans- 
mitted by a rotating shaft; but that for the purpose contemplated by him it 
would be entirely useless—this ohject was to effect, in respect to ordinary 
engines working under constantly variable pressures, that constant registra- 
tion of the duty, the introduction and publication of which had led to so 
remarkahle an economy of steam power in the working of the Cornish en- 
gines. No registration of the work donc at the working points of the ma- 
chine driven by the engine, would supply a fair estimate of the duty done by 
the engine; a greater or less portion of the work done by the engine heing 
Jost by reason of friction in its transfer through the machine, from its driving 
to its working points, according as there was a greater or less complication 
of moving parts and rubbing surfaces intervening. Не repeated that his 
ohjeet had been to determine the working qualities of the engine itself; and 
that he had for this reason specially songht to eliminate from his estimate 
those very influenees of the friction of the machine driven by the engine 
which Mr. Parkes thought it so important to include init. Tt would have 
heen a fault of his Indicator (for the purpose contemplated by it) if it had 
taken any notice of the effect of that change made in the machinery of Mr. 
Lucy’s mill, whieh Mr. Parkes had spoken of. Пе had used the term effective 
work (not effective power) of the eagine, to signify that excess of the work 
of the steam on one side of the piston, over that opposed to it by the im- 
perfeetly eondensed steam on the other, which it was necessary to know in 
order to estimate the real duty of the engine. lt was solely for the deter- 
mination of that duty that the Indicator had been constructed, and the 
alterations which Mr. Parkes had suggested would have subjected its regis- 
tration to influences which, in reference to that purpose, he had specially 
sought to eliminate. 

Mr. Farey remarked, that it would lead to an incorrect appreciation of the 
merit of the new indicating instrument, if it were to be considered merely as 
a substitute for the ordinary indicator, when in fact they are two instruments, 
adapted to and equally useful for different purposes. The new instrument 
does not preserve any record of the minute details of any one stroke, like 
the ordinary indicator, but it records a true aggregate of all the details of 
any numher of succeeding strokes; it gives the same results as would be 
obtained if it were possible іо һауе two ordinary indicator cards correctly 
taken, at eaeli succeeding stroke of the engine, during the whole time of ob- 
servation, hy means of two indicators, one of them applied to the upper, and 
the other to the lower end of the cylinder; and also provided, that an accu- 
rate adineasurement of every one of all those cards was afterwards made, at 
ten places in the length of the card, by the scale of pounds per square inch, 
in the usual manner, and the amount of the ten measurements added into 
one sum, and then (without averaging each card) that such sum of each card 
should be carried to a continuous account to obtain a grand sum total repre- 
senting all the force that had heen exerted, during both halves of each stroke 
made throughout the experiment, reekoned at ten stages or portions of the 
length of stroke. Such a grand total of all the cards would be a number 
representing the same fact, as is represented by the number shown by the 
new instrument ; and would therefore be dealt with, in each case, in a simi- 
.ar manner, as one of the data (viz. that representing force) for calenlating 
(by aid of other data representing motion or space) the whole power exerted 
during the time of observation. 
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In trying the performance of a steam vessel, alternately np and down a 
measured mile in the river Thames, it is usual to take an indicator card from 
each eugine, at every such run; and by summing up each card, some diffe- 
rence will be found between them, wherefore an average of the results of 
several cards will give more authentic information respecting the force 
exerted by the engines dnring the whole trial, than could be obtained if one 
such card alone had been depended upon. The new instrument takes cogni- 
zance of every stroke that is made by the engine during the whole time of 
observation; and iu eases (such as iu the Great Western steamer) where a 
considerable variation of force in succeeding strok@s occurs frequently during 
such time, it is a desideratum to obtain the results which this instrument is 
intended to give, and which, as far as it has been tried, it seems likely to give 
with fidelity. 

The instrument when applied as it had been at Old Ford, becomes another 
mode of ascertaining performance, similar to what is reported monthly re- 
speeting the engines in Cornwall, but not exactly the same as is there called 
* duty," hecause the new instrument would show the aggregate of the un- 
halanced force, that had been exerted (during a given time) by the steam, to 
impel the piston; whilst the monthly reports show (by load in pounds, 
length of stroke in pumps, and number of strokes made) the aggregate of 
foree exerted in the same time, in overcoming the resistance that the mere 
hydrostatic weight of the columns of water in the pumps, opposes to the 
motion of the engine. 

The instrument ought always to show more force than the reports do, and 
the difference between the two, would be the aggregate of all the force that 
had been lost during the time, by friction of the moving parts of the engine, 
pumps. &c. Respecting that less of force, there is no more of it than arises 
from such friction, from working the air-pumps, &e., and fram resistance of 
the water, but it is wholly a mistake to suppose that any such loss is aug- 
mented by producing motion. Professor ER had just stated the true 
theory on that head. which theory was demonstrable mathematieally, and 
admitted of no nur It would be needless to go further into what had 
been so well explained. except to observe that the theory applies without tlie 
least abatement, or modification by incidental causes, to the case of any ma- 
chine which, like a steam engine. regains the same state, as to rest. (or as to 
motion) at the end of the time of observation upon it, as the state in which 
it was at the commencement of that time; and the theory shows that m such 
a machine. no part of the force exerted upon it (or exerted by it) can have 
been expended, or lost. in producing motion, whatever may be the number or 
the extent of changes or variations in velocity of motion, that the machine 
had undergone during the time of observation ; for although force must be 
exerted to produce motion from a state of rest, yet all force that is so exerted 
will be rendered back again when the motion which was produced has ceased, 
and the state of rest regained ; in the steam engine that is the case at the 
termination of every half-stroke. Respecting trials by means of the smallest 
force of steam, which will just press the piston of a pumping engine slowly 
down in the cylinder. or cause the engine to come creeping in-doors: they 
are not much to be depended upon as evidence vf the force that is actually 
lost in overcoming friction ; first because no steadiness of exhaustion can be 
kept up beneath the piston, nor Steadiness of steam above the piston, whilst 
the engine is so treated, and alse because the counterweight of engines in 
Cornwall is net apportioned with any great nicety, In general they аге 
worked with mure counterweight than is requisite, and but little loss is occa- 
sioned by so doing ; for if the counterweight is unnecessarily great, so as to 
carry the engine quick out of doors (that is, to cause the pump-rod to 
descend briskly) then the equilibrium valve is closed sooner, and therefore 
retains more steam between the top of the piston and the cover of the cyl n- 
der, in what has been called the steam enshion, which stops the descending 
motion of the pump-rud ; and in consequence of more steam being reserved 
in such cushion to go towards the supply for the succeeding stroke, that 
increase in the reserved steam compensates in part for the waste of force 
aceasioned by the redundancy of counterweight, which caused the quick 
motion. 

Mr. Farey had received from Mr. Jeha Taylor indicator eards of Taylor's 
engine at the United Mines; опе card was taken soon after it was first set 
to work. with an extravagant counterweight, and another card was taken 
immediately after several tons of balance had been added without alteration 
of the load of water in the pumps; balance in Cornwall is contrary to coun- 
terweight, so that adding balance effects a reduction of counterweight. Now 
if an attempt had been made to ascertain the friction of that engine by try- 
ing what strength of steam would cause the engine to creep in-doors, the 
day before the balance was added, the friction would have appeared (by that 
mode) to have been 3 lbs. or 4 tbs. per square inch greater than it would 
have appeared to be after the balance had been added; although that was an 
extreme case not likely іо oecur often, yet errors in the imputed amount of 
friction, to the extent of 1 Ib. or 111b. per square inch would be continually 
made. if dependence were to be placed on that mode of trial of engines work- 
ing with so much counterweight as they may happen to have. The friction 
of modern engines in Cornwall, including that of their pit-work and pump. 
and the resistance of the water, he believed would not be found materially. 
if any, greater, than was the case in Mr. Watt's old engines, when the Пер 
of the mines was not half as great, and the weight of moving parts not one- 
third as great; for the improvement in pit-work and pumps,and engine- 
work, had kept pace with that increase of depth and Tet. The pump- 
rods are hung more truly perpendicular, and the lengths of timber tor the 
rods are better jointed so as to cause them to hang straighter in the pit 
whilst working, and avoid lateral vibratory flexure, and therefore the rods 
rub less against their guides: the plungers are set truer, and being of large 
diameter, have less rubbing surface in proportion to their contents, the lifts 
being higher, and short lifts being avoided ; these and many other improve- 
ments tend to reduce the friction in proportion to the force exerted. 

The small quantity of steam expended, and consequently of water injected 
into the condensers, as well as better juints to prevent leakage of air into the 


exhausted parts reduces the power required to work the air-pump to a smaller 
proportion af power exerted by the engine than formerly. And in particular 
the valves and water-ways through the pumps are made more open than for- 
merly. so as to diminish the loss of force that is occasioned by resistanee of the 
water ; that loss of force by resistance inereases as the square of the velocity of 
the motion. when 1055 of foree hy mere friction does not inerease by increase of 
that velocity. He believed few large engines in Cornwall, which are making 
what is now thought tolerably good performance, lose more than at the rate 
of 310. per square inch of the piston, by frietion of their moving parts, and 
by resistanee ofthe water, and by working their air-pumps. and the best 
and newest engines probably still Jess. It would of course be understood 
that he meant by 3 as what is commonly called 13 lb. fur moving tbe en- 
gine each way. or through each half stroke; but that is not a correet way of 
stating it; 11 lb. friction in coming in-doors. and 13 1b. friction and resistance 
of water in going out-of-doors, would be more likely ta be correct. With 
nl that has been done in Cornwall. these matters still admit of further 
improvement. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 


TwELFTH MEETING, 1842. 


[We are indebted for the following report partly to our own correspond- 
ents, and partly to the Aihenæeum and the Manchester Guardian—the latter 
paper gave a very copious account of the whole of the proceedings, includ- 
ing the speeches delivered at the dinner. ] 


Report FROM THE ComMITTEE ON Rainway Sections, presented by 
Professor Vignoles. 


A grant of 2007. from this Association was made at the Glasgow meeting 
in 1810, on a joint applieation from the Geological and the Mechanical 
Sections, towards obtaining profiles of the various railways, chiefly with a 
view of putting on record (before the slopes of the excavations become 
soiled over and eovered with vegetation) the geological appearances and 
strata developed in the many vast openings made through the country by 
the operations of modern engineering. At the Devonport meeting last year 
a renewal of the unappropriated balance of the first grant was made; the 
whole sum has since been expended, and the results are now laid before the 
Sections originating the subject, in the shape of the numerous working plans 
and seetions of several cf the railways, and of the enlarged parts of the 
profiles of the exeavations. 

In obtaining these the Committee appointed by the Association have great 
pleasure in reportiog. that they have been aided in the most effective and satis- 
factory manner by all the railway companies to whom they have applied, and 
also by their several officers, the engineers in particular having taken extreme 
pains and great interest in forwarding the views of the Association. Меп 
so many parties have thus zealously co-operated, it might be almost invidious 
to name one without specifying all; but in partieularly mentioning Mr. 
Swanwick, the engineer of the North Midland Railway, the Committee wish 
to do so for the purpose of remarking on the great pains taken by that 
gentleman in marking, as his works went on. all the geological details of the 
euttings, which pass through so interesting a region, and which has put into 
ihe possession of the Committee a vast extent uf most valuable records uf 
the kind sought for, and which at the same time forms a most striking 
example, well worthy of imitation, of the eombination of engineering and 
geological information. applicable for economic purposes. 

The Committee were not at first able to organise a system of working the 
grant to their entire satisfaetion; but they found after some experience that, 
with the favourable disposition shown by all the railway companies, they 
might (without inereasing the expense,) by degrees and in no great time, 
be able to form an interesting and valuable collection, not only of the see- 
tions of the excavations of the railways, but uf the whole of the plans and 
profiles of all the lines, which, coneentrated in one public depository, and 
open tn the inspection of all scientific and literary bodies and individuals, 
and to the public in general, under proper regulations, would be of high 
interest. In fact such documents were almost necessarily required, as the 
mere indices whereby to identify the particular geological profiles; and so 
useful and important is such a eullection likely to become, that it is not 


unreasonable for the Committee to hope and believe, that after another year's. 


experience shall have matured their arrangements and perfected their pro- 
posed system of reeords, and brought down the expense to a certain and 
moderate rate per mile, the subjeet may be taken up by Her Majesty's 
Government, and made to form part of the great geological survey of the 
United Kingdom, conducted by Sir Henry De Ja Beche, in connection with 
the trigonometrical survey now carrying on by Colonel Colley and the offi- 
eers of the corps of Royal Engineers. The Committee, therefore, are not 
without hopes that the geological and meclianicul Sections will again unite 
in applying to the General Committee for a further grant cf 2007, at the 
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present meeting, to enable them to complete the organization they haye 
began. 

The documents which the Committee have to submit are the following :— 

Ist. Plans and sections of the whole of the Midland Counties Railway 
from Rugby to Derby aud Nottingham, about 58 miles, Enlarged sections 
of the cuttings on that railway, prepared to be filled in geologically. The 
chief characteristics of this district are the gypsum beds, commonly called 
plaster of Paris, and the hydraulic lime, well known tu engineers as the 
Barrow lime. 

2nd. Plans and sections of the whole of the North Midland Railway, 
from Derby to Leeds, about 72 miles. The entire of the geological details 
have been laid down on the working sections of the euttings; but as it has 
been considered Ly the Cummittee that a uniform system should be observed: 
enlarged sections have been prepared, on which, as on the similar seetions of 
the other lines, the strata should be delineated. It may be observed here. 
that these enlarged sections are on the natural scale of 40 ft. to an inch. 
that is, the vertical and horizontal seale are alike, whieh is not alwavs the 
case in ordinary geologieal sections, and very seldom so with the working 
seetious, for earth work and similar engineering purposes. This railway 
interseets the coal districts for many miles, and is replete with interesting 
objects. 

3rd. Plans and sectious of the Manchester and Leeds Railway, from Man- 
chester to Normanton. about 30 miles. These latter are mot quite finished. 
but will be so before the close of this meeting. Enlarged seetions of a con- 
siderable portion of the excavations on this railway, are filled up with the 
geological details. 

4th. Enlarged sections of the excavations on the Glasgow, Paisley, and 
Greenock Railway, about 221 miles, with the geological details. 

5th. The same for the Manehester and Bolton Railway, about 10 miles. 
eontaining full details of the strata where the remarkable fossi] trees were 
found. and of the trees also. models of which are in the exhibition room at 
the Royal Institution in Manchester. The liberality of this company will 
afford several opportunities for the members of the Asscciation to visit these 
trees, and the particular profile of the exeavation where they are will remain 
in the Geological Section, or in the Royal Institution, where the models are. 

6th. Enlarged sections of the Hull and Selby Railway, about 30$ miles, 
with the geologieal details. 

Some other enlarged sections are stated to be preparing for the Committee, 
but they have not eome to hand in time for the present report. 

These reeords, according to the directions of the Association. will be de- 
posited in the Museum of Economie Geology, in London, where they may at 
all times hereafter be usefully referred to. 

In eonelusion the Committee cannot refrain from observing that the decu- 
ments thus colleeted are equally important and interesting to the philosopher, 
the geologist, and the engineer. To the philosophical or theoretical investi- 
gator they present the eurious and varving features of the crust of this 
portion of the globe; to the practical engineer they offer a memorial of the 
experience of the profession. whence many a serviceable lesson for future 
operations may be learned ; whereby difficulties and expense may be hereafter 
avoided and diminished, and from whieh valuable information may be derived 
for the applianee of materials in constructions, it being one of the great arts 
of the engineer to avail himself of the most immediate natural resources 
which he has tu displace in one instance, and to apply them usefully in 
another, when in juxta-position. And, on the other hand, the minute vari- 
ations of strata and soil thus aceurately delineated, and referred to well- 
defined altitudes, with respect to the general surface of the ocean, become of 
the very highest interest to the geologist. and no less so to the mining 
engineer, more especially on the lines uf railway interseeting the eoal and 
mineral distriets. where, in numerous instances, labour, directed by science 
and sustained by commercial enterprise, has laid bare in deep chasms the 
secrets of Nature, and the stores whence this country has derived so many 
advantages, and whose well-directed energies have drawn from our mines 
of coal and rude metals that abundant тегі апа prosperity which the more 
splendid produetions of Potosi and Mexico have failed to bestow on their 
possessors, 


Ox STRAIGHT AxLES FOR Locomotives, by Prof. Vignoles. 


The fatal results of the late terrible catastrophe on the Paris and Versailles 
Railway (rive gauche) has drawn the attention of the public in general and 
engineers in particular, to the causes which produce such fearful effects ; and 
the breaking of the axle having been prominently put forward as the original 
oceasion of this and many other railway accidents, it seems desirable that a 
dispassionate inquiry should be instituted, and an endeavour made by calm 
discussion to elucidate truth. 

It is nut intended, in the present note, to allude, except in general terms 
to the above accident. It is clear that the breaking of the axles in this case 
was not of itself sufficient to produce such a disaster. lt was not the driving 
axle that broke, but the fore axle of the small four-wheeled enginc; and it 
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was with great regret that 1 perceived the cause of the accident attributed to 
the principle of construction of the machine. tt must be quite evident to all 
enzineers who have attentively read the details of the accident on the Ver- 
sailles Railway, and of the one that occurred on the London and Brighton 
Railway soon after the first opening, that the same causes were in operation, 
and greatly aggravated the sad results in both instances, viz. the coupling 
together of two locumotive engines of unequal power and of different con- 
structions, the smaller in advance :—On both occasions a long train of heavily 
laden carriages were moving at very high velocities on a falling gradient ; 
on the occurrence of the accident to the smaller engine in front, the driver 
suddenly turns off the steam ; the man on the larger engine behind, from 
whatever cause, does not aet simultaneously, and a few seconds continuance 
of the vast unchecked momentum of the heavy engine with the steam on. 
overwhelms the smaller machine, and the whole train is overthrown. It is 
scarcely possible to regulate this unity vf action, more especially ia the loco- 
motives of unequal size and construction. Why are engines propelling from 
behind objected to? Evidently because, in the event of any obstacle occur- 
ring in front, a simultaneous check cannot be given to the rear engine, and 
it drives the carriages forward upon each other, at the very moment when the 
opposite effect is required. 

There is, therefore, quite sufficient to account for the accidents in both 
cases, without raising the ridiculous and exaggerated cry against the four- 
wheeled engine per se. Ав respects safety to the travelling public, 1 believe, 
and I venture to say, in common witha great many engineers who are not 
manufacturers, that there is no material difference between the four-wheeled 
and the six-wheeled loeomotives ; but that the consideration most generally 
influencing the seleetion is that of the distribution of the weight cf the ma- 
chine. so as to impinge less injuriously on the rails; and it is well under- 
stood that the system of the double trucks, or eight-wheeled supports for 
locomotives, tenders, &c., as adopted on the American Railways, has been 
introduced on this principle, the rails and upper works in that country being 
in generalanuch lighter than with us. 

The real and important point, and which seems to bave been quite lost 
sight of in the vivacious diseussions on what ] wouid call the minor question 
of the number of wheels, is, whether the cranked axles for the driving wheels 
of locomotive engines ought not to be abandoned, and whether driving axles 
should not be always made straight. The extent of prejudice in favour of 
cranked axles is most extraordinary. The very great increased expense 
incurred in making and strengthening them, the additional complesity and 
cramping into narrower space of all the moving parts of the machinery, and 
ihe consequent wear and tear and inconvenience involved by their use, to say 
nothing of the augmented risk, far overbalance, in my opinion, any theo- 
retical advantages alleged in their fav ur, but which advantages and supe- 
riority, in practice, over the straight axle engine, 1 eould never diseover and 
wholly deny. Eight years since, after a hard struggle with the manufac- 
turers, straight driving axles were adopted for the locomotives on the Dublin 
and Kingstown Railway. On that linc, especially on Sundays and on holi- 
days, the traffic is quite equal to that on any railway yet open. Trains of 
from 12 to 15 carriages (but with one engine only) are at such times sent 
every quarter of an hour from each end of the line; and there has been no 
instance of accident fram any cause connected with the form of engine or 
axle. or with such frequent departure of heavily laden passenger trains ; and 
the nance accounts of the Company show that the cost of locomotive power, 
repairs. &c. is below that of other lines using cranked axles ; nor do І know 
of any cause of objection to the straight driving axle, after seven or eight 
years experience of their use, without, 1 believe. a single instance of failure 
whieh fully justifies my opinion of their superiority. 

On other railways I have been connected with 1 have not always been so 
fortunate as to have sueceeded in banishing the cranked axle. As sometimes 
happens in Governmental and political struggles, the yotes of the controlling 
hody have overpowered the opinion of the executive, where a difference 
among members of our profession have given opportunities for Directors to 
exercise their own discretion ; and cranked or straight axles, four-v heeled or 
six-wheeled engines, have been alternately adopted according to the pre- 
vailing ideas of the majority of the several railway boards. 

l have, however, reason to believe that several engineers of high standing 
are becoming converts to the straight axle, and 1 congratulate the public on 
it. as a very impurtant step in the right direction. 

1n respect to the attention to he given to the manufacture of axles, it is 
impossible to pay sufficient regard to the importance that ihe scrap iron 
should not only he of very good, but also of exactly similar quality, and that 
each serap should have gone through the same processes in its previous 
different stages. On this subject 1 hope some of the experienced manufac- 
turers who are present will throw some light, especially on the details, for on 
the abstract principle there ean be no dispute, although 1 suspect it is 
greatly neglected, in particular for ordinary carriage axles, and probably 
only scrupulously attended to in forming the driving axles of locomotives. 

Some of the French engineers, however, have, within a very recent period, 
suggested that we must seek for the causes of the often unexplained rupture 
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of axles in another way. M. François and Colonel Aubert have both lately 
read, at the Royal Academy of Paris, papers on the subject, and attribute 
the cause of the fracture of the axle of the engine on the Versailles Railway 
to the iron having been crystallized from the action of heat or magnetism. 
In support of this opinion it is stated that the axle broken was formed of the 
best iron, and was of sufficient dimensions; and that the fracture had a de- 
cided crystallized appearance: and І have indeed myself often observed the 
same eharacter in broken axles, so much so as to induce me to fancy some- 
times that they had been formed of cast iron. 

М. Francois stated in his paper that he had made a long eontinued series 
of experiments, and had observed that a magnetic action on iron ina state 
of fusion will produce similar effects. and change the small and closely ad- 
hering particles into coarse and large erystallized grains, depriving the iron 
of its compact character. This talented mineral engineer inferred that the 
action of heat upon axles moving at high velocities might produce the same 
effect, Both M. François and Colonel Aubert seemed to be of opinion that 
the only real precaution was to change the axles of locomotive engines so 
frequently as not to give them time to undergo the erystalline change ; sug- 
gesting, however, that iron that had been previously worked up should alone 
be employed for axles, and not new iron, which had more of a vitreous cha- 
raeter. and was more susceptible of crystallization, 

Since this paper was prepared, 1 have reason tv believe that this erystal- 
lization of wrought iron has been noticed by = me of our eminent manufac- 
turers, whose opinions there may be un opportunity of obtaining ; and if it 
be, as Mr. Fairbairn informs me, that cold swaging will crystallize hammered 
iron, the shocks that locomotive engines sustain in their rapid transits may 
well be put as a great cause of this remarkable change. 

It is, however, clear, that to remedy and replace straight axles is much 
easier and cheaper than to deal with cranked axles, and 1 venture to state it 
as my humble opinion, that as much ingenuity and talent is thrown away in 
arranging locomotive engines with cranked axles. and in perfecting the 
manufacture of those “ erooked billets," as there was in rolling iron into 
undulations for fish-bellied rails; whieh are now almost as much forgotten 
as, ] doubt not, the cranked axles for locomotive engines will one day be. 


Remarks.—Mr. Wodgkinson was certain, from the results of his experiments, 
that asuccession of strains, however slight, would produce a permanent deterio- 
ration of the clasticity of the iron.—Mr. Fairbairn had been told by the engi- 
neer on the Leeds line, that he considered all crank axles to be constantly dete- 
riorating from percussions, strains, &c., and that they should be removed 
and replaced by new ones periodically, to avoid danger of fracture, — 4 dis- 
cussion arose as to whether the crystallized appearance observed in fractured 
axles arose from defects in the manufacture, in the quality of the iron, or 
from the effects of working, either by percussions, strains, or magnetic action. 
—Mr. Grantham, although a manufacturer of cranked axles, admitted that 
straight axles were less liable to break. Cranked axles, from the way in 
which they were welded together and shaped, were rendered weak and liable 
to fracture. On other grounds, however, he believed that the cranked axles 
were preferable, as they produced a steadier motion, and much heat was 
saved.—Mr. Garnett believed that more -straight axles had broken than 
cranked ones.—Prof. Willis showed the effect of vibration in destroying 
molecular arrangement, by reference to the tongues iu musical hoxes, &c.— 
Mr, Nasmyth helieved that the defects in axles, &c., arose in the manufacture, 
especially from eold swaging aud hammering, and also from over-heating in 
welding, all of which causes injured thé-toughness of the iron. In small 
articles he found great advantage from annealing; and he believed that axles 
might be annealed very cheaply, and would be more serviceable. He dis- 
liked the fashion of referring all unaccounted phenomena to magnetism and 
electricity, although he was convinced that very singular electric phenomena 
accompanied the transit of locomotives and the rapid generation of steam. 
With this was connected the non-oxidation of rails, where the traffic was in 
one direction, and the rapid oxidation when the same rails were travelled 
over in both directions, as in the Blackwall railway. Пе had also observed 
that brasses, in some cases, had from friction entered into cold fusion—that 
is, at a heat not perceptible to the eye, a complete disintegration of the mo- 
lecular structure had taken place, and he had seen the brass spread as if it 
had heen butter or pitch. Пе had no doubt that this arose from electricity, 
but had not ascertained the fact from experiment.—Mr. Fairbairn stated, that 


сіп hand-hammered rivets the heads frequently dropped off, and presented a 


crystallized appearance, while those compressed by machine were sound. 
Ile found that repeated percussions, from the rivetting, hammering plates, 
&c., induced magnetism iu iron boats.—Mr. Vignoles could not, from his 
experience, agree to Mr. Nasmyth’s theory of the oxidation of rails by single 
traffic, as the railway from Newton to Wigan had been single for a long time, 
and was as bright as the Manchester and Liverpool. The Blackwall railway 
was not an analogous case, as no locomotives were employed.—Mr. Roberts 
disbelieved the deterioration of axles hy work; he would rather trust an old 
axle than а new one. He believed cold swaging and hammering to be the 
chief eauses of mischicf. ln fact, if axles were sent ont sound and well 
manufactured, they would rather improve by working. 

Mr. Nasmyth at a subsequent meeting gave some valuable practical sug- 
gestions on the cause of breaking of axles, which we purpose noticing next 
month, 
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Ox tne Action оғ AiR AND WATER on IRON. Dy Mr. Mallet. 


This is the third report for which the association is indebted to Mr. Mallet. 
The ohject of former tabulated results was to determine the actual loss by 
corrosion in a given time, and the comparative durabilities of rust of the 
principal kinds of cast iron of Great Britain, and to discover on what dura- 
bility depended. The iables of experiments now presented show that the 
rate of corrosion is a decreasing one in most cases, and that the rapidity of 
the corrosion in cast iron is not so much dependent upon the cliemical con- 
stitution of the metal as upon its state of crystalline arrangement, and the 
condition of its constituent carbon. The present report, too, extends the 
inquiry to wrought iron and steel, of which between thirty and forty varieties 
have been submitted to experiment. Тһе resnlts show that the rate of cor- 
rosion of wrought iron is in general much more rapid than that of cast iron 
ог of stecl. Тһе finer the wronght iron is, and the more perfectly uniform 
in texture, the slower and the more npiform isits corrosion, Steel corrodes 
in general more slowly, and much more uniformly, than wronght or cast iron. 
The results of the action of air and water in the several classes of iron have 
been examined and chemically determined. The substance spoken of as 
plumbago was next described. It is produced by the action of air and water 
on cast steel, especially that in the raw ingot, in the same way as it is in the 
case of cast iron. 

A quantity of plumbago, found in the wreck of the Royal George, absorbed 
oxygen on exposure to the air with such rapidity, that it became nearly гей. 
hot. Mr. Mallet next descrihed a method of protecting iron by a modification 
ofthe zinc process. It was found impossible to cover the surface of iron with 
zinc, to which it had no affinity. The first process was to clean the surface 
of the iron, taking off the coat of oxide, and then immersing it in donble 
chloride of zinc and ammonium, which covered it with a thin film of hydro- 
gen, by which its affinity for the zinc is much increased. The iron was then 
covered with a triple alloy of zinc, sodium and mercury. Mr. Mallet produced 
several specimens of his alloy, one of a bolt to be driven into a ship's side, 
and another a cannon shot covered with his preparation, and exposed to the 
weather on the roof ofa building, and which was perfectly preserved. Cannon 
balls were so much oxidised by exposure to atmospheric influences, that in 
five or six years they became useless. The French Institute had been engaged 
in experiments to protect these, and had been compelled to abandon it. Mr. 
Mallet also bronght under the notice of the section a method of preventing 
the fouling which takes place on the bottoms of iron ships, especially in 
tropical climates, by means of which new invention he had ascertained plants 
and animals were prevented from adhering to the ship’s bottom. 

Another series of experiments related to the rate of corrosion of cast iron, 
wrought iron, and steel, exposed to atmospheric inflnences—a matter of great 
importance to the engineer. The characteristic form of corrosion in air, as 
contradistinguished from that of water, was also pointed out. This series 
of inquiries was now complete. The next matter which bed engaged his 
attention was the rate of corrosion of rails on railways. The general opioion 
was, that the rails travelled over were not corroded at all. Пе had been 
enabled to lay down three sets of rails on the Dublin and Kingstown Railway: 
one not travelled over, the second in use and not exposed to corrosion, and 
the third also in use, but made impervious to moisture. Тһе loss of the first 
was 2:555, of the second 2:344, and of the third 2:650,— results which 
seemed to indicate that the rail travelled over does corrode more slowly than 
that out of use. Mr. Mallet concluded by referring to Mr. Nasmyth’s theory, 
that corrosion is checked hy the trains passing over the rails always in one 
direction, and takes place when, as in the case ofthe London апа Blackwall, 
trains pass both ways. & 


a 

The Vice-President paid a high compliment to Mr. Mallet on the value of 
his investigations, and the success which had attended them. The cost to the 
association of these inquiries was far less perhaps than that ineurred by Mr. 
Mallet in addition to the sum voted him ; while the results might have been 
made more conducive to his private purposes, had Mr. Mallet chosen to 
conduct them for his private advantage. In reply to a member, Mr. Mallet 
said his preparation for the bottoms of iron vessels lasted for about two years 
and a balf in Kingston harbour, in a vessel exposed to a rapid tide-way. Пе 
did not think his preparations wonld answer for copper sheathing. Nothing 
hut copper would protect wood ; but he looked forward to the time when the 
greater proportion of our vessels would be constructed of iron. 


“ On the mode of conducting experiments on the resistance of air.” By 
Mr. Eaton Hodgkinson, F.R.S. 

Mr. Hodgkinson said, that, having been honoured by the Association with 
а request to pursue some experiments on the resistance of the air, he was 
desirous of exhibiting an instrument prepared for making the first series of 
these experiments. He proposed, in the first instance, to seek for the force 
of the wind moving at different velocities, проп plane surfaces of given di- 
mensions, these surfaces heing either perpendicular, or inclined at any angle, 
to its current; to determine this, he intended to place the apparatus upon 
the front of the first carriage of a railway train; the road along which the 
train passed having for a short distance poles stuck up, one hundred or two 
hundred yards asunder. Не would try the experiment only on days when 
therc was no perceptible wind; and then, if the time in seconds, taken in 
passing between two poles, be carefully observed, and the pressure indicated 
upon the discs (which were of two fcet and four fcet arca, both round and 
Square), the resistance per square foot, with a given velocity, would be ot- 
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tained. Ие hoped to determine these facts, with various velocitics and at 
different angles of inclination in the discs, trying the same experiments with 
both dises at the same time, to ascertain whether the resistance to a square 
surface and a round one, of equal area, was the same, and that the results 
might correct each other. It would then be determined how far the law of 
resistance of air to planes moving obliquely through it agreed with the theo- 
retical suppositions hitherto in nse. To apply the result of the proposed ex- 
periments to the case of bodies at rest, acted upon by the wind, he assumed 
that the resistance of a body moving with a given velocity through the air 
at rest, was the same as that of the wind moving with the same velocity, and 
acting upon the body at rest. The directors of the Manchester and Bir- 
mingham Railway had kindly consented, at Mr. Buck’s request, to allow him 
to make these experiments ; and hc was indebted to Mr. Fairbairn for the 
apparatus,—This was placed on the table. It consists of two discs of wood 
(which may be round, square, or of any other form), made inclinable to any 
angle, by means of screws that fix them to their position, and having two 
straight rods moving in slots, and an attached quadrant to measure the 
angle. To ascertain the force of the wind, one of Salter’s halance springs is 
placed behind each disc, attached to the cross piece which connects the two 
rods of the discs ; and this indicated the force of the wind at any moment. 
Several suggestions were made as to the instrument, and the mode of trying 
the experiments ; to which Mr. Hodgkinson said he would give every con- 
sideration. 


EXPERIMENTAL INQUIRIES ON THE STRENGTH OF STONES AND OTHER 
MarERiaLs, Ву Mr. Hodgkinson. 


After noticing the present state of knowledge on this suhject, and the 
experiments of Barlow, Rennie, and of other experimentalists on the con- 
tinent, Mr. llodgkinson said he had long felt anxious to ascertain how the 
three forces—the crushing, the tensile, and the transverse strength—and the 
position of the nentral line—(that separating the extended and compressed 
fibres in a bent body)—-were connected in bodies generally; and his experi- 
ments had for several years been directed to discovering facts upon each of 
these matters, in order to determine the question. His experiments some 
years ago, made for the British Association, with respect to the values of hot 
and cold blast iron, had shown that the ratio of the forces of ultimate tension 
and compression was nearly constant in all the species of cast iron ; and a 
few experiments made at that time on sandstone aud marble, had led him to 
suspect that nearly the same would be the case in these and other hard 
bodies. Throngh the liberty of his friend Mr. Fairbairn (who had, as usual, 
given him every assistance his establishment afforded), he (Mr. Hodgkinson) 
had made a great many experiments upon wood, sandstones, marbles, glass, 
slate, ivory, hone, &c., io ascertain the tensile, crushing the transverse 
strength of each; also, as far as possible, the situation of the neutral line in 
thirteen different kinds of timber (including oaks, pines, teak, &c.) АН the 
three sorts of experiments were made as far as possible ont of the same 
specimen in each case, to render the results as unexceptionable as they could 
be made. The wood was of good quality and perfectly dry, having been 
chosen for this purpose, and laid іп a warm dry place for four years or more. 
Previons to experiment, the bars of wood were all reduced with care to the 
same dimensions, and afterwards weighed, to ascertain the specific gravity. 
They were then laid upon supports to obtain the deflections with given 
weights, and the breaking weight with its deflection. The two portions into 
which a specimen was broken were aftcrwards reduced in the middle by the 
lathe to the form used in Mr. Barlow's experiments, in order that the experi- 
ments might be torn asunder in the middle, by a force acting directly through 
the axis, and thus to obtain the tensile strength of the wood. Afterwards, 
the thick ends of the specimens were turncd by the lathe into cylinders, all 
of the same diameter and length, as nearly as practicable, and their exact 
dimensions afterwards taken, in order to ascertain by experiment the resist- 
ance of the woods to a crushing force. After describing the character and 
results of his experiments on the various substances named above (specimens 
of which he produced), Mr. Hodgkinson gave the following summary of 
results of very numerous experiments on marbles aud stones of various 
degrees of hardness :— 

Crushing force per square inch 
called 1000. 

Transverse streng:li 

Tensile force ofbar l inch square, 


Desciption of stone. per sqr. inch. and I foot spaces. 


Black marble Ae oo) DON 05 20 143 101 
ltaliamunarble —.. .. «« x ». 81 166 
Rochdale flagstone s. .. «+ .. 104 RET 
High Moor stone se se .. ee e 100 И 
Stone called Yorkshire tlag .. .. E 23 
Stone from Little Hulton, near Bolton 70 88 

Mean rates e « e 100 os 


Mr. Hodgkinson gave the following recapitulation of results :—Calling the 
mean crushing strength per square inch, in the different articles experimented 


upon, 1000, we have— 
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Ratio ot mean 
Tensile Transverse transile to one 
strength. strength. strong force. 
ШЕШЕ s ose 2... 1900 e571 1:55 
ЕШ. 158 10:8 1:6 
Glass (plate and crown) .. 123 10° r 
Stone and marble .. .. .. 100 98 1165 or 1:89, 


taking the 

hardest only. 
The ratio of the crushing force to the transverse force is nearly the same in 
glass, stone and marble, including the hardest and the scftest kinds. Пепсе 
if we know the transverse strength or the crushing strength in any of these 
bodies, we may predict the other; and, as glass and the hardest stones 
resist crushing with from seven to nine times the energy that they do being 
torn asunder, we may get an approximate value of the tensile force from the 
crushing force, or vice тегей. These results render it probable that the 
hardest bodies, whether cast iron, glass, stone, or marble, admit of certain 
atomic displacemests, either in tearing asunder or crushing, these displace- 
ments being іп а given ratio to each other, or nearly so. In future calcula- 
tions as to the strength of bodies, the crushing strength onght to he made 
the fundamental datum, which I have recently done, for the reasons shown 
in this notice. The ratio of the transverse strength to the crushing strength 
is greater in cast iron than in glass, matble, and sandstones, arising from the 
ductability of that metal. The necessity of enlarged inquiries in these matters 
will be seen, when it is reflected that caleulations of the transile strength of 
cast iron, or marble, or stones in general, made from the transverse strength 
by the modes used by Tredgold, Navier, and others, give the transile strength 
twice or three times as great as it ought to he. 


The Chairman said the scetion was greatly indebted to Mr. Hodgkinson 
for his very interesting communications. Those experiments had attracted 
much attention from scientific men, and the Royal Society had presented him 
their medal for a former paper on this subject. [We may here mention, that 
this communication was only some portion of a more full and perfect paper, 
to be read before the Royal Society; such communication being now made 
only as would not preclude Mr. Hodgkinson from laying the more complete 
results before that society.] Не might also express the opinion of practical 
men, that no experiments, either as ta extent, care, or accuracy of observa- 
tion, gave results at all comparable in point of yalue with those of Mr. 
Hodgkinson, who, he hoped, would have the time and inclination to pursue 
his experiments to a greater extent. There were no results in practical 
science of greater importance than those which showed us the strength and 
stability of materials. In the structure of buildings, upon which the comfort 
and wealth of so many individuals depended, and in other structures in 
engineering operations—an iguorance of the important facts arrived at hy 
Mr. Hodgkinson had, in many cases, led engineers to make struetures dis- 
proportionately strong or weak; in the one case causing unnecessary waste 
of materials and unnecessary expense, in the other periling the stability of 
the structure, and the safety and lives of those within it. 


The Rev. Dr. Peacock (Dean of Ely) then made an oral communication 
“ Upon the report of the commissioners for the restoration of lost standards 
of weights and measures, and upon their proposal for the introduction of а 
decimal system” (during which communication Sir William Hamilton took 
the chair). After stating that the imperial standards of weights and measures 
(the yard, the Ib., the gallon, and several of their multiples) had been lost 
in the fire which destroyed the two Touses of Parliament, he said that a 
commission (of which he was a member) had heen appointed, to report on 
the best means of restoring these standards. Ме noticed the proceedings of 
a former commission, on whose recommendation the act of the 5th Geo. IV. 
had been passed, declaring the imperial standards of weights and measures, 
and prohibiting all others to bc used, and pointed out the erroneous data on 
which that former commission had fixed the standard yard ; by which data, 
therefore, the preseot commission did not recommend its restoration, but 
rather to take the extant copies of it, especially the one in the саге of Mr. 
Francis Baily, as the authority upon which the new standard yard should be 
formed. The commission also recommended to the government that the 
standards of length and weight siould be independent of each other, which 
was not the case before. The standard pound weight was Troy weight 
(5750 grains), though the pound avoirdupois (7000 grains) was used through- 
out the country, in the proportion perhaps of 10,000 to onc of Troy. The 
commission recommended the standard pound to be the representative of the 
avoirdupois, and not (as before) of the Troy paund; that, hereafter, the use 
of the Troy pound should be abolished, cxcept for a very limited number of 
transactions, and that the avoirdupois pound should be considered as the 
standard pound of Great Britain. They recommended that measures of 
capacity should be dctermined by measures of weight—by far the most con- 
venient method, inasmuch as weighing was a much more accurate operation 
than, for instance, the formation of a perfect cube. The commission also ven- 
tured to recommend strongly some alterations in the coinage, and the systems 
of weights and measures, arising out of a more extensive introduetion of the 
decimal scale. The nearly unanimous determination of the commission was, 
that any attempt to interfere material with the primary units of the 
coinage, weights, and measures, in ordinary use, would produce such confu- 
sion and had consequences in the ordinary transactions of life, that they 
would adhere strictly to all those primary units, viz., the pound sterling of 
our coinage, the yard, in the measure of length (and also the foot, for there 
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were two primary units in this measure), the acre, in the measure of areas» 
the gallon, in the measure of capacity, and the imperial pound in the measure 
of weight. As the coinage must necessarily be the basis of any changes 
leading to the more extended adoption of a decimal scale—taking the pound 
sterling as the primary unit, they proposed to introduce a coin of the value 
of 2s. (one-tenth of the pound); another, either silver or copper, of one- 
tenth of 2s. (or 2d. and a fraction) which might be called a cent (the 
hundredth of a pound); and the thousandth part of the pound sterling, or 
nearly the value of our farthing (of which there are 960 in the pound), 
which new coin it was proposed to call a milet (from thousandth). Тһе 
difference in the value of the copper cainage was less important, as it was 
merely a representative coinage, aud had not an approximating intrinsic 
value, like the gold and silver coinage. For the proposed coin of 2s. various 
nanies had becn suggested, as Vietorine, rnpee, or florin ; it being not much 
different from the value of some of thc rupees of the East Indies, or the 
florin of the Continent. Under this new decimal scale the shilling would be 
retained, and also the sixpence (but the latter under another name, more 
representative of its value). For the half-crown would be substituted the 
2s. or Victorine. The very rev. gentleman dwelt at some length on the 
advantages of this change, in the extensive money transactions and aceounts 
of bankers and merchants; in the Baok of England, for instance, where a 
thousand clerks were employed, where it would greatly facilitate the opera- 
tions of calculation and book-keeping. Thus, discarding millets (for bankers 
now excluded the subdivisions of a penuy in their accounts), the sum of 
£17 3 Victorines, 7 cents, would be represented at once by 17°37 ; only two 
places of decimals, instead of as now in pounds, shillings, and pence. Ile 
showed how the principle was applicable, with still greater advantage, in 
cases of weights and measures (where the scale was now most anomalous 
and absurd). Suppose the rental or value of 30:64 acres of land to he 
required, and that the land cost £69 3 l'ieforines, 4 cents. an acre. The 
reduction in common arithmetic was one of very considerable labour, difti- 
culty, and time. Indeed, if this decimal system were adopted, the labour 
of teaching arithmetic to school boys would be reduced nearly one half. But 
by this plan (as the rev. doctor showed), the result might be obtained in five 
lines of decimals, containing only 21 figures. As to weights, the most 
extensive change recommended by the committee would be to introduce the 
uniform weight of 10 lb. to the stone, instead of the varieties of 8 lb. in 
some, and 14 10. or 161b. in other parts of the kingdom ; the hundred 
weight to be called centaa (a German term). There were all the changes 
proposed in weights, the commission not wishing to interfere with the sub- 
division of the pound, which admitted of four subdivisions into 8 oz., 4 oz., 
20z2.,and] oz. The pound and onnee would remain, therefore, exactly the 
same as at present. As to the measure of length, the commission thought 
it tno violent a change to altcr all the milestones; but there would be no 
difficulty (with reference to the standiug orders of parliament, in railway 
matters, &c.) to introduce the measure of 1000 yards, which might be called 
а milyard, owcver, the commission made no recommendations as to по- 
menclature, leaving that to the legislature, Thus the changes proposed to 
be introduced, not only to ensure a decimal coinage, but a decimal subdivision 
of weights and measures, were by no means of that formidable and appalling 
character which many persons supposed they must of necessity possess. 


On the use of Beton and Concrete in the construction of Breakwaters. 


Mr. Vignoles called the attention of the section to the works now going 
on at Algiers, in the formation of akwaters by the use of concrete, under 
the directinn of M. Poirel, where he said a shelter had already been made 
for 15 sail of the line, at an expense, even under all the difiiculties presented 
by the circumstances of that-country, of about 20s. per cubic yard; and he 
had no doubt that in this country, in any situation where a good hydraulic 
lime could readily be procured, the expense would not exceed 10s, per cubic 
yard. Some very extensive works of the same kind had also been executed 
at Marseilles. Mr. Philip Taylor, of Marseilles, in confirmation of Mr. 
Vignoles, mentioned several instanees in which concrete was used in that 
neighbourhood, with the greatest success. Не stated that 2cton was а ma- 
terial much used in that vieinity, though scarcely known in England. It was 
composed of one part of ground hrick, and two parts of lime. Mr. Sinith, 
Mr. Fairbairn, and several other gentlemen, expressed their opinions as to the 
value of concrete, and its applicability to a variety of purposes to which it 
was not commonly applied. 


Mr. Scott Russell’s Inder for the speed of Steam Vessels. 


Mr. Russell stated, that his index of speed was founded on the well-known 
dynamical fact, that if an aperture were made in the lower part of a vessel 
containing water, and a stream were allowed to issue from it against an aper- 
ture in another vessel containing water, the force of the current would keep 
the water in the second vessel at the same height as in the vessel from which 
the current issued. It would follow, from this principle. that if a vessel were 
passing through the water at a speed equivalent to that of the current produced 
by a given head of water, the resistance would raise water in a tube inside 
the vessel, but subjected to the action of the external fluid. Mr. Russell then 
proceeded to detail the particulars of the invention to which he had applied this 
principle, by passing a tube through the bow of the vessel, and carrying it along 
the flooring to the centre of gravity of the vessel, where it terminated ina 
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vertical glass tube, exhibiting the weight of water within. To this tube 
there was attached a moveable scale, the zero of which being placed on a 
level with the point at which the water stood when the vessel was at rest, 
the rise of the water in the tube when the vessel was set in motion exhibited 
the velocity at which the vessel was passing through the water. With the 
view of testing the accuracy of this invention, he had tried it repeatedly 
over a distance of 15 miles, measured trigonometrically. Не had also com- 
pared it with the best logs, and was perfectly satisfied of its accuracy. From 
these experiments he had constructed a scale, which he exhibited, and of 
which the following is а сору; the first column exhibiting the speed in miles 
per hour, and the second the height of the water in the tube above the zero 
linc expressed in feet and decimal parts :— 


Miles per hour. Feet on the scale. 


ШӘ әс ос сө вс ва өн oo .. 75625 
Ж e s. 65880 
ШО ада өй ӘЗ ос өз 059 os. =. s. 56800 
19 os зо оз өс gu о 

ШІ sa зә оз оо ав 59 BENED 4067 
ШЕ 222. ..3-56 

oF 1302722 
B) oo . 2151 
Лав И 1617 
6. 0c шо sa 66 do ос OON) MI 

8 0:84 
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A NEW SELF-ACTING Weir AND Scourtne біллісе, by Mr. Bateman. 


Mr. Bateman observed that the great objections to fixed weirs and dams 
were, that by causing a partial stagnation in the water above them, they 
allowed the bed of the stream to be silted up by the deposition of mud, 
gravel, &c., whereas the proposed weir would adjust itself to the various 
changes in the condition of the stream, and preveut any filling up of the 
channel by makiog the stream clear itself. Mr. Bateman’s weir is composed 
of two leaves turniug horizontally on pivots, which are placed below the 
ceutres of the leaves, so that the upper portions of them shall be of much 
greater area than the lower. The upper leaf is also far larger than the 
lower, and turns in the direction of the stream; while the lower leaf turns 
against the stream, and overlaps the bottom edge of the upper leaf, and is 
forced against it by the pressure of the water. The comparative area of the 
leaves and position of tbe pivots is so arranged, that in ordinary states of 
the stream the tendency of the current to turn over the top leaf is counter- 
balanced by the pressure of the water agaiust the overlap of the bottom one, 
the counteracting pressures keeping the weir vertical and the leaves closed, 
the water flowing as usual through a notch in the upper leaf. But when the 
water rises above the usual level, the pressure above, from greater surface 
and leverage, overcomes the resistance below, aud the top leaf turns over, 
pushing back the lower leaf, and thereby offering the least possible obstruction 
to the water, and giving a passage at the very bottom of the stream to the 
gravel or mud. 

The following diagrams will explain the construction of the weir :— 


Tu answer to questions aud objections, Mr. Bateman explained how diffi- 
culties, arising from trees floating down, the complete turning over of the 
leaves, &c., might be obviated by suitable stops, grating, &c.—Sir J. Robison 
observed, that the Rotterdam Canal had weirs on a similar principle ; but 
Mr. Bateman explained that tbose weirs turned vertically on their axis. 
Mr. Vignoles stated, that from the cheapness and apparent advaotages of 
this weir, he hoped it would be brongbt under the consideration of the Com- 
missioners of the Shannon navigation, and recommended for trial ou that 
river, to which it appeared peculiarly applicable. 

Mr. Bateman, in obviating some difficulties suggested, explained that, in 
a weir 20 ft. long and 5 ft. deep, which his drawings and model might be 
supposed to represent, the sum of the closing pressures would be 7936 Ib., 
aud the sum of the openiug pressures would be 7669 1b., the pivots being so 
placed as' to give the areas of leaves аһоуе and below the lines of their axes 
the ratio of 2 to 1. The leaves would conseqnently be kept close by a force 
equal to the difference between these pressures; that is 287 lb. As the 
water rises these conditions would, however, be chauged. Supposing tbe 
water to rise one foot, the additioual pressure would be 1200 lb., of which 
800 Ib. would be exerted in opening, and 400 Ib. iu closing the leaves ; and 
the result would be that the sum of the opening pressures would excced that 
of the closing by 100 lb. The leaves would consequently be opened. Пе 
also explained tbat the sills against which tbe gates arc made to close, might 
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be so regulated as to discharge the greatest flood о. water without allowing 
the leaves to open more than a moderate quantity; but, if thought necessary, 
the gates ought to be allowed to assume a position perfectly herizontal in 
cases of high floods, and thereby oppose the least possible resistance to the 
passage of the water. The sluice might also be protected from being choked 
with trees and brushwood floatiog down the stream, by means of a grating. 


а 


Mr. Liddell read a paper on Ventilation, оп a method proposed by Mr. 
Fleming, of Glasgow. 16 had been tried in a large building occupied by a 
number of poor persous, each family having a room. From the unclean and 
intemperate habits of the inmates, and their number (about 500), the house 
was very unhealthy, and many deaths from contagious diseases took place. 
То the plan adopted, the galleries were traversed by pipes of niue inches 
diameter, which united in a vertical pipe of large dimensions communicating 
with a lofty engiue-house chimuey ; aud small pipes of one iuch diameter, 
at the top of each room, communicated with the pipes in tlie gallery. This 
plan had also been tried in the Glasgow Fever Hospital, iu which the beds 
for fever patieuts, сс. were fitted up with the tubes for carrying away 
noxious efiluvia. А similar plan for the ventilation of ships and steamers 
had been introduced by Dr. Reid, by leadiug tubes from the berths into a 
stove on deck, or, in steamers, into the chimuey. Mr. Liddell stated that 
the expense for a house of 60,000 cubic feet was only 40 lb. of coal in 
twenty-four hours. 

Sir J. Robison remarked, that from his expericuce the plan of Mr. Fleming, 
as far as regarded the size of the pipes, was inadequate. 


—————— m—— 


ON THE ACTION OF LIGHTNING CONDUCTORS. 


Ar the meeting of the Electrical Society on Tuesday evening, 19th July, 
a paper on this subject by Mr. Charles Walker, the Secretary, was read. 
The author eutered into a very close investigation of the most important ex- 
periments that have been adduced in illustration of the nature ‘of these in- 
Strumeuts; and stated that discharges of Leyden batteries have been very 
generally selected as represeutatives of lightuing flashes. He then showed 
tbe great difference between the visible character of the two flashes, and ana- 
lyzed the cause on which each depends ; demonstrating that the only case iu 
which the resemblance is in any degree to be traced, is when a Leydeu dis- 
charge fractures the glass, and passes directly between the coatings; aud 
that in allother cases the said discharge is the result of two forces acting 
counter to each other. Thus lie reaches his first conclusion, tbat the dis- 
charge of a Leyden jar does not resemble a flash of ligbtning; aud therefore 
that Leydeu Jars should not be employed in tbese experimeuts. He then 
said that many points ou which philosophers of the present day differ, are in 
connexion with the results of the Leyden cxperiments; and hence, if it can 
be shown tbat these experiments ought to be excluded, the at present com- 
plicated inquiry will be much simplified. He proceeded to trace the close 
resemblance between the discharge of a prime conductor and a cloud, illus- 
trating his opiniou by the aid of the magnificent machine belouging to the 
Polytechnic Institution; and showed that experiments with this conductor 
are in all essential points legitimate. He then descrihed an extensive series 
of experiments to prove that a wire on which sparks are thrown from the 
prime conductor represents a lightuing-rod ; aud then that Sparks will pass 
from such a wire, and. therefore from a lightuing-rod, to vicinal conducting 
bodies. This last position was illustrated in a general manner by au assist- 
aut holdiog in his hand a glass rod surmounted by a brass ball; the ball was 
connected by stont wire with tbe gas-bnruers of the room, and thus when 
sparks were thrown on it from the conductor the electricity passed into a 
good discharging train to the carth. Now, while this took place, the appli- 
cation of a piece of metal to any part of the wire produced a spark ; and not 
only so, but the same could be obtained from any of the gas-burners іп aoy 
part of the room ; and even when the writer descended into thc workshops, 
two stories below the machine, sparks could be obtained from the burners 
there, which were indeed very much out of the direct line of circuit, so great 
is the desire of the electric current to use a wide path. This is the source 
of danger alluded to in tbe paper on Brixton churcb, reported in the last 
Journat. lowever,as tbe wires fin this, as in several other similar experi- 
ments, were not dircetly between the conductor aud the earth, the follnw- 
ing arrangement was made, which answers every condition, and the general 
result of which proves that the wires above described do act as lightuing- 
rods. Attached to the prime conductor of the machine was a thick brass 
rod, terminating in a five-inch ball; immediately beneath this was erected 
a similar rod surmounted by a ball. This rod was screwed into а small brass 
disc ou the floor, aud was considered a perfect representatiou of a lightniug- 
rod, when sparks or flashes were passed iuto it. Near this a shorter aud 
smaller rod (also termiuating iu a. hall) was held; when the end of this rod 
touched the brass dise, no sparks passed betwcen the two, when it did not 
touch, sparks passed in abundance. Much of the value of the inquiry was 
shown to depend on this experiment. 16 the former state of things repre- 
sents what occurs in nature, therc is no danger of a lateral spark ; but if the 
latter, the danger is great. That metallie contact in this experiment prc- 
vented the appearance of sparks is an experimental proof of the safety result- 
ing from the metallic copnexions formerly recommended. These latter re 
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sults are given in explanation of the well-known expcriment of the two me- 
tallic discs; and Mr. Walker shows that no lateral discharge takes place 
between these discs, because the vicinal metal is in contact with the lower 
disc. While, therefore, the author agrees in recognising the value of light- 
ning-rods, he has strong reason to believe that this lateral spark will occur 
unless proper precautions are taken; and though he differs in some degree 
from others, he does so in a feeling of perfect good-fellowship, and expresses 
a willingness to forsake his opinions whenever they are shown to be un- 
tenable. Ме states, in conclusion, that even if he is in error, still scicnce 
will have gained something ; for the received opinions will then have been 
able to withstaud another assault, aud will only stand thc firmer. 


IMPROVEMENTS IN LIVERPOOL.—ADVANCE OF ARCHITECTURE. 


Ir has long been a subject of regret to men of refined and cultivated 
minds, that the architecture of our towns displays a miserable degeneracy 
from the purity of ancient taste. This degeneracy was perhaps to be ex- 
pected. The state of the fine arts is determined by laws exactly the reverse 
of those whieh regnlate tbe progress of the useful arts and mechanism. As, 
therefore, these have advanced, so has architecture declined. Elegance and 
chastity of design have heen too often sacrificed to ntility and economy ; and 
the profession of the arehitect, which in Rome or Athens conld claim the 
patronage of Augnstus or Pericles, has in modern times received little en- 
couragement from the great and powerful. But within these last few years а 
light seems to have been gradually dawniog, which, we would fain hope, will 
reflect back something of the splendour of ancient days. 
education, and refined taste, have applied themselves to a study which was 
before often degraded by tbe influence of ignorance and vulgarity. Archi- 
tecture has rapidly advanced and a pure style is taking the place of a bar- 
barons and confused medly of ancient and modern conceptions. 

Perhaps our town of Liverpool is the best example we ean bring forward 
to illustrate these remarks. The stranger must view with admiration, and 
ovr fellow-townsmen with pride, the taste and jndgment displayed iu the 
designs of many of our recent buildings. St. George’s Hall and the New 
Collegiate Institution, for both of which we are indebted to the talent of 
Mr. Elmes, cannot receive too great commendation. 

We pnrpose to furnish, from time to time, notices of the principal new 
buildings that may rise np amongst us, with a view to encourage the morc 
general cultivation of a refined taste in Architecture, and shall on the present 
occasion commence with 


BRUNSWICK BUILDINGS. 


We have been mmeh struck by a visit to this strucinre, now nearly com- 
picted, in Bruuswiek-strect, and we are sure our readers will be gratified by 
a description of its chief characteristics. lt has been constructed in the 
palatial style of Italian Architecture, presenting massive, unbroken facades 
towards Brunswick and Tenwick-streets; the rusticated basement is par- 
tially elevated above the street, and forms a substantial stylobate to the 
superstructure. The ground story is channeled between the windows, and 
surmounted by a Doric entahlature, which runs entirely round the building, 
forming a band on which are set the windows of the first story ; these win- 
dows are crowned with segmental pediments supported on appropriate 
trusses, whilst those on the story above have their pediments of the nsual 
angular form. The main cornice, the most prominent feature in the design, 
prajects three feet five inches from the face of the wall, and, in addition to 
the usual combination of mouldings. has modillions of a novel character; a- 
frieze below is enriched with scrolls contained within panels. The quoins at 
each of the angles exhibit a varicty in workmanship, and increase in solidity 
as they approach the ground. Throughout, simplicity appears to have been 
studied, and breadth of effect has been obtained. not so mueh by vertical 
breaks or superfluous ornament, as by adhering to what is termed “ the hori- 
zontal line in architecture." 

The entranees are in Bruuswick-street, and form а centre-piece of three 
semicircular arches, filled in with bronzed perforated doors. опе of which 
leads tu a handsome court-yard. This court is entirely covered with glass, 
and affords light and access to the interior. The building is fitted np with 
sets of offices, arranged so as to meet the wants of every deseription of 
tenant, whose comforts appear to have been studied in every minnte par- 
ticular. 

The whole building is of fine free-stone—that of the gronnd story.of a 
light reddish tint, and all above it of white, Viewing both fronts from the 
opposite corner of Fenwick-street, a little higher up, it presents a very 
beautiful and striking appearance, from its general uniformity, or strict keep- 
ing in design, the richness of the cornicing aud mouldings, and the chaste- 
ness of the ornaments—none of which аге snperflnously introduced. The 
great number of windows gives it also ап air of liveliness rarely attained in 
commercial structures. Of these there are twenty-seven in three rows in the 
facade to Fenwick-street, which is the longest; and eighteen in that to 
Lrunswick-street, in rows of scven in the two upper stories ; and with four 
helow—two on each side the two doors, between which is a handsome per- 
forated window, making the apertures uniform in position. The arches over 
the 40015 and window between, we shonld add, lave ornamental keystones 
carved in classical heads in full projection. 
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The covered conrt in the interior of the pile is an oblong square, with two 
ranges of galleries on each side, running longitudinally, and aeross the north 
end; and forming open and cheerful passages to the several offices above. 
These galleries are fronted with handsome massive balustrades or railings, 
each of a different but strictly classical design. The lower portion, or hase- 
ment of the immense sky-light over head is of a segmental, or rather ogee 
form; and the centre is elevated some feet over the higher point of each 
seginent, by light frame-work, which forms a continuons range all round of 
small perpendicular arched openings, affording ample ventilation, The 
sloping glazed roof on each side and at the ends (in pavilion form) over- 
hangs this ornamental open-work—so that the rain cannot enter excepting 
in very high winds, and even then but slightly. There is an ornamental 
semi-cirenlar projection at the sonth end of the court—witbin which is a 
spiral additional staircase. The appearance of this court, whether seen 
from below, or from any part of the galleries, is at once novel aud palatial— 
the top resembling a conservatory. It is, indeed, a principal feature in 
the bnilding, and has already attracted the attention and admiration of 
many visitors. The court, and the galleries, are smoothly covered with 
asphaltum, and the latter have numerous perforated gratings of cast-irou on 
the same level, admitting additional light and air. There is a range of 
offices, water-closets, &c., іп the attic, all round the fonr sides of the base of 
the large sky-light covering the interior square or court, with a wide passage 
open to the air, and fenced off, clear of the glass, by a light iron railing. 
This passage forms a pleasing promenade. The rooms at this elevation are 
lighted both from the sides and by roof-lights, and a few creeping plants of 
slender foliage trained here and there to the glass, so as to subdne and 
mellow the light required for the rooms below, are alone wanted to give the 
whole the appearauce of a green-house surronnded hy cottages. It may be 
added, that the mode of ventilation is so well contrived, that no additional 
heat is perceptible in the area below, even while the summer sun is shining 
brightly. 

The interior arrangements of the building appear to be such as to ensure 
the utmost convenience. The stairs are easy, and all the rooms well lighted 
and airy. 

The town is indebted to Joseph C. Ewart, Esq., for this structure. lle 
has evidently given to Messrs. Arthur and George Wdliams, his architects, 
more scope than is nsually granted tu men of their profession on similar 
occasions; and they appear to us to have displayed a rare degree of taste and 
judgment in the design and completion of the building, which may undoubt- 
edly be considered an honour and an ornament to the town. It cost 
£13,000, and covers 835 superficial yards. 


CHAPEL-STREET. 


In Chapel Street, two fine commercial buildings are im a state of progress 
—one nearly completed, and the other (adjoining the property of Messrs. 
Waterhouse and Sons) raised to the plinth. The latter, at the corner of 
Chapel Street and west corner of Old llall Street, is of large dimensions ; 
and as it is sitnated immediately behind the Exchange Buildings, in the 
centre of the commercial portion of the town, and in one of its principal 
thoroughfares, public curiosity may be gratified by a sketch of the design. 
We have been kindly favoured with a sight of the plans and elevatiuns, by 
the architect, Mr. Culshaw ; and the following description (drawn up on the 
supposition that it were completed, whieh it will shortly be) will be found 
to be pretty aceurate :— 

The building is in the Roman style of architecture, and each facade (front- 
ing Old Hall Street and Chapel Street, respectively) consists of an attached 
pilastrade of the Corinthian order, from the temple of Jupiter Stator. It is 
mounted upon a rock. faced stylobate, crowned by a graceful attic, which dies 
into the pediment at the end. The principal facade, towards Old Hall Street, 
is pierced with six Venetian windows; and the end front, towards Chapei 
Strect, contains three similar windows. These apertures are of large dimen- 
sions, beiag upwards of ten feet in width, aud continned the whole height, 
irom the basement to the entablature. They are each finished with an arch 
and an enriched key-stone, and are ornamented at the height of each floor 
with a neat panelled entablature, supported with light iron columns of the 
same order, set back from the face of the reveals. The space between the 
pilasters and windows are finished with snnk and channelled joints, whieh 
serve for the window dressings. 

It is to be regretted that the corner of this noble building, at the juoetion 
of the two streets, is ent off at the height of the stylobate, tor the purpose of 
public accommodation on the foot-walk ; and this renders it necessary to 
introduce а truss to carry the angle pilaster, which produces a novel, but, we 
think, rather deteriorating appearance. 

The interior arrangements are considered well adapted for the purpose for 
which they ‘are intended—that of brokers’ offices—the apartments being 
yery roomy and well lighted, —Ziverpool Paper. 


FRESCO AND ENCAUSTIC PAINTING. 


Ма. $1мрѕох, the decorator, of West Strand, has devoted considerable at- 
tention to the subject of fresco and encanstic painting, in consequence of the 
opinions expressed in their favour by the late Committee of the Поцѕе of 
Commons, and the encouragement whieh they appear likely to meet with 
from the present Commission. He has made several experiments on variou. 
cements for the purpose of ascertaining their fitness as grounds for orna 
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mental and decorative paintings, and under the direction of Mr. Latilla and 
other artists has produced specimens of each. Mr. Simpson has, in some 
instances, adopted the gronnd of lime and marble dust, according to the plan 
of the ancients, on which he has succeeded in fixing the colours, and pre- 
serving their iutensity and brilliancy so well that even a capious and repeated 
washing has not removed them, nor materially diminished their effect. Still, 
he has of course been confined, on this ground, te the use of such pigments 
as are not injured by lime. But the greatest success has attended the use of 
the beautifully white and hard cement, known as Keene's cement, as manu- 
factured by Messrs. White and Sons of Millbank, on which, when in a moist 
state, the colonrs are easily applied, and become, when dry, perfectly fixed ; 
and it possesses the farther great advantages of admitting of the highest 
degree of finish, and allowing the use of those pigments which will not bear 
the mixture of lime. These specimens have been repeatedly washed with 
soap and water. The painting іп encanstic and а /empora (which Mr. Simp- 
son has been enabled to render permanent) on Keene's cement, when dry 
and even polished, has proved quite satisfactory; as the brilliancy and 
clearness ofthe tints, contrasted and thrown out by the whiteness of the sur- 
face, produces an effect superior to any other ornamental painting yct at- 
tempted. No donbt other materials will be introduced, but it is those above 
described to which Mr. Simpson's attention has as yet been principally 
directed. 


REMARKS ON THE “PONT DU CARROUSEL,” PARIS.* 


Sm—lI beg to rectify an incorrect dimension contained iu your number 
for July, relative to the size of the centre arch of the Pont du Carrousel in 
Paris, and will, with your permission, take advantage of this opportunity to 
offer some few observations on the construction of this bridge, erected by 
me, according to the plans of M. Polonceau, whose merit as an engineer of 
high standing is considerably enhanced by the conception of this very elegant 
structure. 

The length of the chord line of the three arches is the same, viz., 156 ft. 
6 in. iotrados, and the ríse or versed sine is 16 ft. English measure, being 
full J, of the chord. 

The arch is an arc of a circle, whose radius intrados is 198 ft. 5$, and 
forms between the radii passing through the extremities of the chord line aa 
angle of 46? 26’. The depth of the vonssoir, or tubular rib, inclnding the 
flanches, is 2 ft. 102, and its breadth across the middle is equal to half its 
depth. Each tubular rib is composed of 23 pieces, having 11 lengths of 
abont 14 ft. 9 in, on one side of the laminated wooden arc, whereas there 
are on the other side only 10 whole leogths and 2 half lengths, these half 
lengths heing placed against the piers, in order to cross the joiuts so as te 
obtaio greater rigidity, which by this combination became very considerable. 

The wooden arc, which is composed of good, well.seasoned fir, having 
been erected, greatly facilitated the work, for once cut to its proper shape, 
se as to leave a small space between the sides of the wood and the metal, the 
half voussoirs had only to be applied thereto, bolted together and forced up 
into their proper place hy means of struts and wedges, after which keys 
were fitted into grooves reserved for the purpose at the extremity of each 
portion of the rib; and when all were ready they were gently forced down 
to a bearing, so as not to displace or deform the arc, beginning at the two 
two piers, and terminat'ng at the centre, where the last key tightened the 
whole; and so great was the power of these keys, that with a light hammer 
I could lift the whole arc fram the struts, or lower it again with the greatest 
ease imaginable. These keys enabled us, therefore, to set the ribs with great 
precision, and almost simultaneously, which circumstance is nf considerable 
importance in the construction of an iron bridge, ou account of the incon- 
venient effect nroduced by expansion and contraction of the metal. 

The hollow rib offers cousiderable advantage over the flat rib, on account 
of its rigidity, which is so great as to he capable of resisting all lateral strain 
with the aid of very little cross framiog, or horizontal bracing. 

There exists, in the construction of this bridge a peculiarity which has 
probably not been generally observed, although we were afraid, previous to 
the work heiag finished, that it would produce a very unpleasing effect. The 
evil was, however, unavoidalle, as it arose from the circumstance that the 
Administration des Ропіз еі Chaussées required a certain height under the 
centre arch at high water, and the Prefect de la Seine would not on the other 
hand, consent to the elevation of the roadway on the quay above a certain 
height. It became, therefore, requisite to incline the chord line of the two 
side arches, and althongh there is in each a fall of 2 ft. 8 in. towards the 
quay, the effect is scarcely perceptible, unless when the water in the river 
rises nearly to the spring of the arch, which only takes place in the rainy 
season. 

By the above plan the road over the bridge forms a curve iastead of a 
level, aud probably gave rise to the idea that the centre arch was of greater 
Span than that of the other two. The curve of the road was still further 
increased, so as to obtain the level of the quay, by dimmishing the diameter 
of the circular bearing rings against the buttress to 11 ft., whereas the 
diameter of those next the pier is 12 ft. 58. 

Great attention was paid to the form of section of the tubular rib, in order 
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* Drawings of this bridge are given in the Journal, Vol. 11. р, 79. 
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to avoid any bad effect that might result from contraction in the casting, and 
such care was taken in moulding that very little remained to be done to the 
pieces when they came out of thesand. The tuhular ribs were cast and faced 
at the Forges et Fonderies de Fourchambanlt, under the managemeat of M. 
Emile Martin, who paid very particular attention both to the quality of metal 
employed, and to the moulding of the pieces. 

The general allowance for contraction of cast iron in cooling is тіс. and 
this was fonnd to be as near as possible the case. But the greatest ditficulty 
to overcome was the tendency of these voussoirs to bend as they cooled, and 
that in consequence of the outer edges of the flanches cooling faster than 
the centre part, because it is well known that the slower the cooling process 
is carried on, the greater will he the contraction of the metal. To nhviate 
this it was found reqnisite to curve the model itself about 3 of au inch in 
the length of 14 ft. 9 iu. В 

The circular rings and other cast iron pieces were cast partly in Paris, but 
the greatest portion in Normandy: with the exceptim of the facing of the 
voussoirs or tubular ribs, all the fitting-up was done оп the spot. 

The object of having these circular supports for the roadway was to obtain 
a certain degree of elasticity, sufficient to preserve the tubular ribs against 
the vibration of the road when carriages heavily laden are passing oa the 
bridge; and this desideratum was most effectually attained, for 1 have fre- 
quently examined the effect, and have invariably found that when under the 
influence of a heavy load, and while the road was vibrating considerahly, 
that, owing to the elasticity of these rings. the tubular ribs were perfectl¢ 
steady. I shall he happy to add some further remarks on this subject, if you 
consider tliis paper to bc worth inserting in your useful Journal. 

l am, Sir, 
Your obedient servant, 


London, July 19, 1842. H. 1. Emwanns, 


[We shall, with much pleasure, receive any other communication Mr. 
Edwards may forward us.—Eniron.] 


MR. CHARLES WYE WILLIAMS’ BOILER PROJECTS. 


Sig—1 have just been perusing а table of ** Experiments on Furnaces.and 
Steam Boilers,” submitted by Mr. Charles Wye Williams (о the British As- 
sociation, and itis with unfeigned regret 1 observe the valuable time of the 
Association is occupied with such matter. The ostensible object of this table 
is to show the superiority of Mr. Williams’s mode of effecting combustion 
over the plan usually adopted, but never was a table made less calculated to 
accomplish this object, and more likely to destroy the last vestige of profes- 
sional confidence reposed in its author. The nse of coal to stcam engine 
boilers is the generation of steam, and 1 shonld imagine that even Mr. 
Williams himself cannot deny thatthat modeof comhustion is the hest which 
practically is fonnd to generate the greatest quantity of steam with the least 
expence; and Mr. Williams may, when he first has leisure, begin to convince 
himself that he will not be benefitted by telling stean-vessel proprietors (tc 
whom economy of fuel is of the greatest importance) that he has found a 
means of increasing the heat of flues, if he cannot also tell them that the 
consequence of such increase of heat is (and should not һе) an increased 
evaporation of water by a given quantity of fucl. Mr. Williams, in his ten 
deductions from his two tahles, has under consideration the quantity of 
water evaporated per uoit of coal, economy of time, as he calls it, and the 
perfection of combustion. Ја his first deduction he says, that “the quaatity 
of water evaporated by any given weight of fuel furnishes no test of the 
quantity evaporated in any given time," In the second, that “ the quantity 
of water evaporated by each pound of coal is a very inadequate test of the 
quantity of heat given out by such coal.” Іп the third, that “as the weight 
of water evaporated per pound of coal bears no proportion to the weight of 
water evaporated per hour, ceonomy of fuel may be the reverse of economy 
of time.” In the fourth, that “the area of the furnace has no necessary 
connexion with the heat generating power of the coal." In the seventh, 
that * the temperature of the products escaping by the chimney will be in 
the ratio of the heat iu the flues, and both in the ratio of the rate of combus- 
tioa and the quantity of heat generated,” and so on through his other dedue- 
tions. Now, in the name of all the smoke-preventing schemers of tlie pre- 
sent day, what has any onc or all of these deductions to do with the supe- 
riority of Williams’ furnace over the common one, if Mr. Williams caa tell, E 
Shall be much obliged to him, for so far as I can sec, they are of use only 
in mistifying the subject, and enveloping it still more thickly in dense clouds 
of smoke. The mode of testiog the economy of fuel with any kind of fur- 
nace or combustion, is of the simplest description, and to all schemers there 
is only one course open :—let them find how mnch water can he evaporated 
per unit of coal, nsed in the common way, with any boiler, and lct them find 
how much fuel uscd in their way is required to evaporate the same quantity 
of water in the same time, with the same boiler unaltered, except in the 
furnace. Such is the way in which they will meet the case in practice, and 
such is the way in which they must treat it to procure the confidence of 
steam-vessel proprietors, and I may perhaps be allowed to add пећ is the 
way in which Mr. Williams’ table does not treat it. 

1 am, Sir, your obcdient servant, 
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WOOD PAVING. 


1. On ihe Use of Mechanical Power in Draughi on Turnpike Roads, 
with Reference 10 the nem System of Wood Paving. London: 
Black wood, 1842. 

9. Wood Paving in London; a practical Treatise, By J. Lee SrE- 
vENs. London: Spencer, 1541. 


3. Wood Paving in the Provinces. By the same. 


4. Prospectus of the Marylebone Practical and Scientific Association 
for the Promotion of improved бітесі Paving. 


Our earliest associations heretofore have taught us, in thinking of 
great roads as works of art, to esteem durability as their chief excel- 
Тепсе, and a compact mass of stone as the best means of ensuring 
ihis attribute. Talk of engineering monuments, and the Appian Way 
rises before the mind's eye, or some of those many roads of the 
Romans which, after cenfuries of wear and tear, still bear on them 
the ever-flowing tide of traffic. And now this is tobe as a dream; 
our ancient prepossessions in favour of stone or a macadamized con- 
crete are to give way to what has been considered a most perishable 
material, one rejected in all structures in which the property of 
durability is io be consulted. We are not totally unacquainted with 
wooden roads, for the corduroy roads of America have made us 
familiar with them ; but whatever our ideas may be of their capability 
of holding out against the ravages of time, we have too little liking 
for them, too little opinion of their comfort, to give them any chance 
of jolting our successors, when we are able to affurd a more costly 
road. It is, nevertheless, true that the experience of two or three 
years has been sufficient to establish the efficiency of wood as a 
paving material, and to ensure it a large future extension. 

Our prepossessions on the subject have been that wood as a paving 
material would be subject to great abrasion, would rapidly decay 
under the influence of weather, and would present a very slippery 
surface. The eflect of damp npon wood, however, is rather para- 
doxical: if partially subjected to damp then decay ensues, but while 
kept constantly damp the injury is trifling. The abrasion experience 
has proved to be less than that of granite, while the practical opera- 
tion, as we shall hereafter show, is such as allays all fears on that 
ground. As to the slipping of horses, the greater frequency of its 
occurrence upon wood paving is very questionable, while it is an evil 
which attaches only to a partial line of wood and stone paving, for 
were wood used on a large scale, an alteration in the shoes of horses, 
such as has been well provided by several inventions, wonld wholly 
remove this cause of objection. 

Having, therefore, in wood a paving material of sufficient durability, 
wlether we regard resistance to weather, or to abrasion from the 
weight carried on it, we have now to look at it in operation. In 
all specimens which have stood well we find an upper layer of wood 
reposing on a bed of concrete; for as to the idea of dispensing with 
the underlayer of concrete, it is one the fallacy of which has been 
shown and abandoned. The concrete we regard, therefore, as an 
essential feature of the system; and thus we have a non-elastic 
stratum of concrete with an elastic covering of wood, or a jacket, as 
it may be termed, in reference to its operations in defending the con- 
crete from the weather, and a buffer, as repelling the shocks of the 
carriages traversing tbe road. Now it is in these elastic properties 
that, according to us, the whole secret of the success of wood-pav ng 
lies. Let us consider that there is not merely the road, which has to he 
provided for, but also the power which traverses it. Theoretically it 
might seem that the smoother and consequently the harder and more 
durable the road the better; but there is, as we have said, the power 
using the road to be taken into account, and the difference between an 
elastic and a non-elastic road is great io this respect. For as in the 
case of resistance to impact on the part of the non-elastic medium, 
the whole is distributed through the elastic medium of the 
power, so to speak, traversing the road, so, in the case of an elastic 
medium, this resistance is divided, and thus apparently diminished. 
Familiarly, this is illustrated by the example of wood and stone stairs: 
while we run up stone stairs our feet are pained, and we get 
sooner tired, to which the softness of the wooden stairs is an imme- 
diate relief. Therefore, upon the elastic medium we can do more 
work, either as to quantity or as to the length of time in which we 
are employed on it. This is the case with the horse: when it gets 
onthe wood pavement the relief is sensible; instead of the whole 
resistance froin the impact with the stone heing communicated to 
its feet, as in the case of stone, it is distributed. If we consider 
the structure of the horse’s leg, the natural habits of the animal, and 
the serious effect of a London pavement in shortening its working 
life, we must feel very sure that, on the ground of comfort to the 
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horse alone, the advantages of wood-paving are very great. 
Indeed, upon some lines of road, where there is much wood pave- 
ment, the sensible benefit to the omnibus and cab proprietors is 
acknowledged, and the extension of wood-paving must tend greatly 
to utilize the power of the horse, and so to reduce the price of his 
labour under every head, whether of length of life, of health, or of 
subsistence. Animate power is, nevertheless, not the sole power 
which we have to consider: a short space of time must bring the 
steam carriage also on the road, and we must provide for that. But 
the steam carriage is in a like manner provided with delicate and 
elastic machinery, and we know that the effects of vibrations on hard 
surfaces are greatly to increase the wear and tear and consequent 
expense of the machine. On this ground, therefore, the wood pave- 
ment is also to he preferred, in which respect many advocates of the 
steam carriage system haye admitted the superiority of wood. So 
far, then, as to the mere effect of vibration on the elastic power em- 
ployed, whether animate or inanimate ; but in the case of animals, 
there is also a voluntary action which, although little regarded, is 
worthy of some attention. All those who attempt to estimate dynam- 
ically the results of muscular action, are well aware how much the 
will and disposition, the nervous condition of the animal, has to do with 
it, and under all circumstances, we should consider that wood would 
be more favourable to the exertion of the powers of the horse. What 
the seaman call “working with a will" is half the battle, and those 
who have noticed the wood pavement in Oxford-street must have 
seen the evident pleasure which the omnibus and cab horses have in 
running upon the easier surface. 

In thus considering the tractive power we have perhaps travelled а 
little out of the logical order, for we should first have considered 
what is the quality of a wood surface with regard to the degree of 
resistance it affords to the traffic passing over it. We thought this, 
however, less important, for the capability of having tight joints is 
evident, and the smoothness of wood is one of the apparent objec- 
tions to it. Presenting, therefore, an evident superiority over stone 
as to surface, the saving in wear and tear of carriages must be con- 
sequent. Attributiog to wood that it causes much less wear and tear 
than stone to animals or vehicles passing over it, the converse of this 
is that those animals and vehicles must cause less wear and tear to 
the road, and, therefore, a very heavy item of expenditure be sensibly 
diminished, as also the amount of toll levied for the maintenance of 
the road. We may perhaps here mention that, according to Mr. 
Macneill’s opinion, based on the relative wear of the iron of horses’ 
slioes and of the tires of the wheels, that the wear and tear of horses’ 
shoes and consequent destruction of the road is much greater than 
that of wheels, and the injury, consequently, of a steam carriage 
would be less than that of a coach and horses. While bringing in 
corollary opinions of this kind, we must not dismiss the question of 
elasticity without referring to the evidence of Mr. Macadam, as to 
the good effects of laying over a bog a Macadamized road onan under- 
layer of hurdles, which is the system of wood-paving reversed. It 
may, however, suggest some ideas. 

As to the details of wood-paviog, we are on the present occasion 
incurious about them, whether they ought to be cubes or bexagons, or 
what, provided always that they are laid upon a solid substratum. 
The mode in which the blocks arg laid, as to the grain of the wood, is 
important to be considered, whether with the fibres vertically, hori- 
zontally, or diagonally. This is a subject well worthy of experiment, 
first in relation to the mechanical strength, then as to abrasion of 
surface, and further as to the beneficial effect or otherwise of the 
admission af damp by the fibres. Another subject for experiment is 
as to the durability of wood under several circumstances: first, under 
alternate wetness and dryness, and secondly, while in such condition, 
as to the effect of frequent traffic or otherwise. It appears at present 
that, while bearing considerable traffic, wood will stand exposure to 
all weathers; while in many other circumstances seemingly more 
favourable, it is attacked with rot. The cause of this has never been 
satisfactorily ascertained ; but it remains as the subject of experiment, 
like the anomalies in iron rails, where, side by side, will be found rusty 
rails and bright ones, under nearly the same circumstances. 

Looking at wood-paving inits various relations, we come to another 
topic—the convenience to the public from the sound of the wheels 
being deadened on the wood pavement. The greater quiet which 
ensues is much appreciated by the sbopkeepers and other residents in 
large thoroughfares; but the convenience is not less to the passengers. 
Those on the footway and those in carriages, besides having freedom 
from noise, which is a great relief to many, are enabled to converse, 
which at present, in Clieapside or the Strand, is often impossible. It 
is on this ground of greater quiet that wood-paviog has been already 
adopted around many churches and public buildings, and its extended 
use for this purpose wil! not only benefit the auditories but also the 
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publie, whose progress through the thoroughfares on Sundays is greatly 
impeded by the barriers placed for diverting the carriages from places 
of worship. Around the New Chnrch in the Strand, at St. Giles’s, the 
Old Bailey, and many other places, wood-paving has been successfully 
used, and we hope it will be even more extensively adopted. Clean- 
liness is another requisite of public accommodation, which is a 
recommendation of wood-paving. 

On the ground of economy, the first cost of wood-paving, taken in 
conjunction with the outlay for repairs, successfully bears the com- 
parison with granite or macadamized roads, while the economical 
advantage in the wear and tear of horses and vehicles is still greater. 

Wood-paving has now been pretty extensively adopted in the 
metropolis, and a good part of the line from the Mansion House by 
Oxford.street to Regent-street, and by the Strand to Westminster 
Bridge, is laid with it, and these several portions we hope to see 
united, so that it may be tried проп a more satisfactory scale than has 
yet been done. Not that we have any distrust as to it, but because 
we think that scope has not yet been afforded for the full display of 
its good qualities. While on this subject we may mention, inciden- 
tally, that Mr. Bradwell, the machinist of Covent Garden Theatre, the 
inventor of the artificial ice laid down in Baker Street, in the New 
Road, and in the Colosseum, in 1835 submitted to the City Paving 
Commissioners, a system of wood- paving, similar to that afterwards 
laid down in the Haymarket, but tlie idea of wood was scouted by the 
Commissioners. 

Now let us turn to the first work with the title of which we have 
headed this article. It is devoted to the advocacy of the steam 
carriage system, as the best means of effecting which it maintains 
that it is requisite to pave the turnpike roads with wood. Ас- 
cording to the author, and to Mr. Worsley, one of the steam car- 
riage inventors, in a pamphlet published by bim, “the only real 
difficulty at present to the general use of the steam carriage instead 
of horse power arises from the great inequalities of surface resistance 
on the common roads.” These inequalities of surface resistance are 
said in some cases to require an S-horse, in others perhaps a 40-horse 
power, “arising from the softness rather than tbe ronghuess of ordinary 
roads, which are formed of materials varying in nature and quality, 
liable to be affected by every change of atmosphere.” The remedy 
for this is said to be found in wood- paving, as it presents the same 
firm and even surface in all seasons and weathers. It is recommended, 
therefore, to wood-pave all the turnpike roads, when the superior 
economy and speed of the steam carriage over horse power will, it 
is expected, be brought to bear. 

Mr. Stevens is the agent and professed advocate of the Metropolitan 
Wood Pavement Company, the most successful company hitherto, and 
of course his strain is all leather. The author of the first pamphlet 
has also a preference for this company, but his reasoning is general. 

The contest in the Marylebone Vestry on the question of paving 
Osford-street with wood was conducted with great acrimony, and 
with a spirit of partizanship such as to disgust all well-thinking men. 
When, therefore, this matter was decided by the triumph of the 
woad-paving party, sober consideration as to the importance of paving 
as an item of municipal expenditure, aud the expediency of econ- 
omizing under this head, led to the novel circumstance of a local 
society being foundéd for the promotion of improved street-paving, 
whicli has been organized, and we hope will be successful in its exer- 
tions. Unpledged to any particular system, whether of woüd, of 
stone, or of granite, the object of the supporters of this institution is 
to point out to their fellow-parishioners the best mode by which 
paving can be effected, and the funds of the parish economized. It 
is, in fact, a local association for carrying out similar objects to those 
of the Metropolitan Improvement Society, but in a more restricted 
way. When we consider the large amount of local taxation in tliis 
country, direct and indirect, scarcely under ten millious, in the shape 
of poor rates, county, church, highway, paving, sewer, and lighting 
rates, and turnpike tolls, the class of persons by whom these sums are 
expended, and their woful ignorance of their duties, with its attendant 
prejudices—the Poor Law for example-—we may feel fully assured 
that а very large amount of money is wasted which has been already 
raised in ways oppressive to the community. The necessity, con- 
sequently, of public enlightenment ou muricipal administration is very 
great, and no better means exist for the attainment of this object than 
the formation of local societies like the Marylebone Street Paving 
Association. A less expenditure is not always the cheapest mode ot 
administration, while mechanical circumstances will often impede the 
best-intentioned but uninstructed administration. One parish іп Lon- 
don lost several hundreds a year by using dirty scales in the workhouse ; 
others have suffered by receiving hot bread instead of cold, bread 
losing often as much as five per cent. in cooliug, a difference pocketed 
by the contractor. It is by iotimate acquaintance with details, 
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therefore, and not by party wrangling, that the public funds are to be 
saved, and it is highly desirable that the well-instructed and inde- 
pendent members of the community should bear this in view. To 
Mr. Charles Cochrane, the founder of this Association, we think great 
praise is due. Being a member of the Marylebone Vestry at the time 
of the above-mentioned Osxford-street discussion, he employed him- 
self zealously in collecting all the evidence he could as to the durability 
of wood in various positions, the results of which investigations he 
detailed in his speeches to the vestry. In deciding the opinion of the 
vestry in favour of wood-paving his exertions had great weight, and 
subseqnently as a permanent means of benefiting the parish he estab- 
lished the Association in question. Independent in his social position, 
of large fortune, unbiassed in favour of any particular plan, the 
motives of Mr. Cochrane cannot be impugned, and he may rest assured 
that by the example he has afforded, which will have its weight in 
other places, as well as by the good he has effected, he has conferred 
a greater benefit than if he had availed himself of his standing for 
those party and political purposes which are so much more tempting. 
Had he obtained a triumph for blue or yellow, had he turned out the 
functionary of one party to put in the nominee of another, he migbt 
have ensured greater applause from his constituents, but lie would not 
have done so much goad. We cannot impress too much on all parties 
the propriety of giving np party warfare where local interests are 
involved, requiring the most prudent and careful consideration. 

In conclusion we strongly recommend all public bodies who are 
about to adopt wood-paving, to take tle precaution of having a good 
bed of concrete, of Thames sand and stone lime, with a small portion 
of Roman cement and puzzolana. As to wood without concrete, it is 
quackery, and a waste of money. 


SCULPTURE IN ARCHITECTURAL DESIGN. 
(From the Atheneum.) 


Ir in one of its shapes, the spirit of calculation has been prejudicial 
to architecture in this country, it has, in another, occasionally been 
rather favourable to it, and given it an impulse. While it has pre- 
vented many of our public structures from being what they onght to 
have been, causing them to be turned out of hand maimed, hurried off, 
unfinished productions; it has sometimes, in the case of private 
speculations, led to a degree of architectural display that contrasts 
forcibly with the grudging penuriousness which bas hitherto been 
allowed to manfest itself so offensively in works of greater import- 
ance—those from which our taste as a people is likely to be judged 
by other conntries. On examining the numerous public structures 
erected within the last five-and-twenty or thirty years, we find quite 
as much cause for regret as for congratulation—for regret that so little 
shonld have been made of the respective opportunities afforded ; and 
that, too, not so much in consequence of economy, as from want of 
judgment and taste; and owing to the designs not being properly 
matured—to their not being purged from inconsistencies—and to there 
heing a more or less offensive disproportion between the character 
aimed at and the mode in which it has been carried out. Nor can we 
refrain from here remarking, that while architects lay so much stress 
on the proportions of the orders, &c., which are only matters of me- 
chanical routine, easy enongh to be learned even by the dullest, few 
of them pay attention to what may be called arfistical proportion—to 
that of the ensemble, so that this last shall be in perfect “keeping ' 
and homogeneous in character, instead of looking, as is too frequently 
the case, no better than a compilation of ill-assorted fragments, where 
pretension and meanness go hand in hand. The list of los? opportunities 
would be one of some extent; and we should certainly place in it 
more than one structure or architectural improvement, which less 
fastidious and less exigeant or more good-natured crities have not 
scrupled to commend. Buckingham Palace, the Post Office, British 
Museum, Mint, College of Physicians, York Column, Covent Garden 
Market, King’s College, the Cemetery at Earl’s Court, and numbers 
numberless would be so classed by us, notwithstanding that it is not 
difficult to point out in every one of them some individual merit— 
some solitary feature, perhaps quite an accidental one—for which it 
may be praised, if we choose to shut our eyes to the solecisms and 
sins by which it is overwhelmed—to the frigid dulness and insipidity, 
or vulgar taste and architectural bathos manifested in each of Шет as 
a whole. It avails not to say, that in many instances the architect has 
not fair play, that sufficient means are not afforded to enable him to do 
all he could wish; because it behoves him to display his ability by 
making tle most of the means which are uflerded lim, instead of 
injudiciously aiming at morc than, as he must or ought to be aware 
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he сап at all satisfactorily accomplish. If architects are so pinched 
by their employers that they cannot finish up their buildings consist- 
eotly, why, in the name of common sense, do they squander away so 
great a part of their pecuniary resources upon such extraneous соттоп 
places as columns and pilasters, dragged in for the nonce, as if for the 
express purpose of making the poverty of the rest of the building all 
the more apparent and offensive; and in such manner as to bring 
columns and porticos now almost into disrepute? Such a system is 
no less at variance with economy than with good taste; and has 
served only to fill the land with buildings ina pseudo-Grecian style, 
marked by an offensive mixtnre of showiness and poverty—with what 
is, in fact, hardly worthy of the name of style at all, it amounting to 
no more than feeble, mechanical mannerism. Private speculation has, 
on the other hand, occasionally encouraged architectural design on a 
scale of liberality that contrasts forcibly with the petty parsimony 
observable in bnildings of a higher grade, and where it becomes posi- 
tively offeasive. The shop architecture of the metropolis has im- 
proved, although by no means in the degree that could be wished; 
since, for the greater part, it exhibits more of expensive showiness 
than of either good taste or invention. The individual architectural 
specimens of this class, which deserve to be pointed out, are com- 
paratively few; for when we have mentioned one at the corner of the 
Quadrant, opposite the County Fire Office, at the corner of Oxford 
Street and Berners Street, another by Mr. Inwood, in Old Bond Street, 
a fourth in Tavistock Place, by Mr. Maddox, and one just opened m 
Aldgate—which last is a more striking facade of its kind than, perhaps, 
any other in town—we have ennmerated nearly all that are remarkable 
for more than the superficies of plate glass. There is, however, 
one piece of architecture which, though it does not exactly answer 
to the name of shop, belongs to the same caste, and which certainly 
may be referred to with approbation; we mean that called the Kemble 
Tavern, at the corner of Bow Street and Long Acre. Notwithstanding 
gbat it is executed mercly in compo, and tbat it is now barbarously 
disfigured and vulgarized by certain very unclassical insignia of the 
business to which it is devoted; in point of design this building puts 
to shame many which are constructed of far more durable material— 
some of them, too, hy men of eminence in their profession—persons 
who would, doubtless, stand amazed, if asked to make a design for a 
similar purpose. When we look at the two new Assurance Offices 
in Bartholomew Lane, at the “ Atlas” in Cheapside, or the “West- 
minster and British” in the Strand, we feel uot only dissatisfied, but 
convinced, tbat the architect of the Kemble Tavern would have 
acquitted himself far better, and made much more of them, had the 
opportunities been afforded him: in saying which we are at any rate 
unprejudiced, for of the individual we know nothing whatever, but 
form our opinion solely from that sample of ability and taste. He 
certainly las shown more than ordinary gusto in that little production, 
which, though not quite so celebrated, is, we venture to affirm, а better 
piece of design than Palladio's House at Vicenza. He—that is, the 
Bow Street, not the wonderful Vicentine architect—has there intro- 
dnced some novel and pleasing ideas, and in adopting the Tivoli 
example of the Corinthian, he has not, as some others have done, 
omitted what is so strikingly characteristic in the original, namely, the 
“bossy sculpture” of the frieze, deprived of which the whole is 
thrown out of keeping, and the entablature no longer agrees with the 
columns. At the same time we must admit that he has, in one 
respect, deviated both from the character of the order, and from that 
of the rest of his own design, inasmuch as he bas made the antre-caps 
by far too plain, so that they contrast disagreeably both with the en- 
tablature and the capital of the columns themselves ; which is, in our 
eyes, a greater blemish than tbe accidental disfigurement we have 
alluded to. 

Among other architectural speculations belonging to the genus 
* shop," we have the Pantheon Bazaar and the Lower Arcade, either 
of which might almost satisfy the most Pennantizing antiquary for 
the loss of old Exeter Change. As a speculation, it may be doubted 
whether the * Arcade” has answered; neither does it seem to have 
conferred any reputation upon the artist who designed it; yet it is, 
nevertheless, a tasteful and scenic merceria, and is, besides, admirably 
accommodated to a climate like ours.* 


> We have just heard that a similar passage, as the French call it, is about 
to be formed, extending from Wellington Street North, facing the English 
Opera House, to Catherine Street. The situation dues not promise much for the 
She. because no additional communication or thoroughfare in that direc- 
tion seems to be required; whereas it would be a great public improvement 
could some of the narrow lanes and alleys, in different. parts of the town, 
be converted into well-paved eovered passages, so as to be cool m summer, 
and clean and dry in wet weather. 
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APPARATUS FOR REVERSING ENGINES. 


Sin—Having seen in your valuable Journal a description of a 
method for reversing engines, by the use of the common side valve, 
making the induction and eduction pipes alternately steam pipes, I 
submit to your notice a method of accomplishing the same ina much 
more simple manner, as will be seen on reference to the accompany- 
ing diagram, and shall feel obliged by your giving it a place in your 
forthcoming number. 


Jes ІР 


Figure I represents the section of 
a cylinder and nozzle of the form 
generally used, with tbe addition of a 
valve for reversing, made with two 
pistons to obviate the pressure ate 
tendant on the use of the slide valve 
—the pressure on the pistons being 
the same on both ends. 

Figure 2 is a horizontal section of 
the same. 

Figure 3 is a section of the valve 
for reversing ; C passage to condenser 
S steam pipe; A and B passages 
leading to nozzle. Тһе letters are 
the same in all the diagrams. 


Ve Ves gam 


In the position of the valve as shown, the steam is admitted 
throngh S, passing through A into the cylinder, forcing the piston P 
up. litis wished to reverse the engine, we have only to move the 
piston valves to E E, as shown; the steam being admitted through 5, 
as before, passes through B B to the top of the piston P, and forces it 
down. The slide valve will bave to be made with no lap, and must 
be worked by an eccentric keyed on the shaft. 

In large engines where expansion valves are used, they could be 
set so as to cut off the steam to the end of the stroke, as the slide 
valve would be open to the full length of the stroke. The piston 
valves would also act as a throttle valve, and could be worked easily 
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by one man in a pair of large engines, whereas by using the slide 
itself four or six would be required. This would, I should think, add 
greatly to its efficacy by being so easily under control—more espe- 
cially in the Thames and the Clyde, in the latter of which it is often 
necessary to stop and reverse every two or three minutes. 


May 17, 1842. 


P.S.—Lap is not applicable to a valve to be worked by an eccentric 
keyed on the shaft to work the engine both ways, for if if was set 
right for going a-head, it would be too late to reverse. 

{We thiok very favourably of the plan for reversing engines com- 
municated by our correspondent. In large engines its employment 
might supersede the necessity of throwing the engine out of gear, and 
the use of starting apparatus, and would confer a facility in starting 
and reversing which does not at present exist. We do not under- 
stand what our correspondent ineaus by cutting off steam to tbe end 
of the stroke. The expression seems to usto involve a contradiction, 
inasmuch as the act of cutting off means the prevention of more steam 
entering the cylinder at some point of the piston’s progress before the 
stroke is completed. We may further observe that although it is 
quite true that lap is inapplicable to a fixed eccentric intended to 
move the engines both ways, it is not inapplicable to a fixed eccentric 
in ordinary engines, for in ordinary engines no fixed eccentric can 
move the engines both ways. Lap is only inapplicable in the case of 
some double-ended levers, or in the mode of reversing our corre- 
spondent recommends.—EpiTor. ] 


SEYTON. 


THE VARIATION OF THE COMPASS. 


Observations made at the Royal Observatory, Greenwich, 
С. B. Airy, Astronomer Royal. 


Meau Magnetic Variation. Dip Dip 
at 9 A. M. at 3 F.M. 
o ГА ” о r o Ж 
1842. Мау .. .. 23 11 39 68 45 68 46 
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STEAM NAVIGATION. 


THE “ ATMOSPHERIC" STEAM-BOAT. 


Tuas vessel is adapted for river navigation, the hull is entirely of iron, but 
with deck and fittings of timber. She was huilt by Messrs. Ditchburn and 
Mair, the eminent iron boat builders of Blackwali. 

The length between perpeudiculars is 150 ft. ; breadth of beam, 18 ft.; 
depth of hoid, 9 ft. 9 in.; and draught of water, 4 ft. 8 in. 

The engines were coustructed by Mcssrs. John aud Samuel Seaward and 
Capei—ihey are upon the old atmospheric principle. There are three 
cylinders placed immediately under the line of shafts, with the cranks set at 
an angle of 120 degrees, so that in every portion there is the full power of one 
cylinder in action, which produces an equable and uniform motion. There are 
no cylinder covers or piston rods, as the connecting rods communicate at 
once from the pistons to the cranks. The pistons are forced upwards by the 
pressure of the steam, aud then allowed to descend again by the production 
of a vacuum underneath, ihe air constantly pressing upou the upper side. 
There is one condenser and one air-pump coonected with the three cylinders. 

The engines have been worked several times, and are represented to 
have performed most admirahly and efficiently, and the boat proved to he of 
unrivalled speed. 

The following are the proportions of the engines :—tbe cylinders 47 in. dia- 
meter, and 3 ft. stroke; the pistons make 34 strokes per minute; the pressurc 
of the steam is represented to be 8 ]b. on the square inch; the paddle-wheels 
are 16 ft. diameter, and have 24 boards, 9 ft. long hy 14 in. deep. 

The power of the eugine may be calculated thus :—if we take the pres- 
sure of steam in the upward stroke at 6 lb., and the pressure of the atmo- 
sphere occasioncd by a vacuum underneath the piston, on the downward 
stroke at 13 lb., allowing a trifle under the full weight of the atmosphere, 


6413 


2 


we shail havc a mean pressnre of =9.5 lb. on the upward and down- 
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ward stroke; and the velocity of the piston (3 ft. x 34 x 2)= 204 ft. per 
minute ; and the area of each cylinder (472 x .785) = 1735 in.; we shall have 


9.5 x 1235 x 240 

——— — — — —— = & 

33,000 D 306 horses nearly. 
And if we take the same proportion of nominal power to the effective power 
as in the ordinary low pressure marine engine, which is generally half, we 
shall have the nominal power of the three cylinders = 153 horses, which it 
must be admitted is a tremendous power for so small a vessel. We cannot, 
therefore, be surpriscd that the boat is one of the fastest, if not the fastest 
on the river. 

We are at a loss to conceive what advantage Messrs. Seaward and Capel 
expect to gain by the reviva! of the atmospheric engine for navigation pur- 
poses, except it he to gct a longer stroke in applying the direct action prin- 
ciple. Agaiost this we have double the capacity of steam cylinders, 
consequently nearly if not quite double the weight and expense,’ besides the 
very serious evil of exposing the interior of the cylinder at every downward 
stroke to the cooling influence of the atmosphere. 

To show that the cylinders are double the capacity of those constructed 
on the ordinary principle, let us take the pressure of the steam as above at 
6 lb., and the vacuum equal to 13 1b., which together is 19 lb., just double, at 
each upward and downward stroke; at the mean pressure taken in the above 
calculation, therefore, one half the capacity of cylinder will be sufficient. 
Again, let us prove this more clearly, hy calculating the power of two cylin- 
ders working on the ordinary reciprocating principle, each 1012 diameter; 
the area of the two heing 2600 inches, rather less thau half the collective 
area (5205 in.) of the atmospheric cylinders, the power will be, taking the 
same stroke and velocity as before, and pressure (6 + 13) 219 lb, 


9. 
Js UND t -- 305 horses. 
33,000 


for the power of the 3 cylinders € 


The Steam Association—We must honestly confess that the Steam Associ- 
ation has disappointed our hopes, in common with most persons interested in 
the advaneement of the art of steam navigation. Not that we have any 
fault to find with anything the Associatiun has done—all of which is useful 
in its kind, and in our eyes has been wisely planned and ably prosecuted— 
but that many things have been left unattempted of far greater moment than 
any of those to which attention has been given, and which the Association 
and it aloae is competent to undertake. What, for example, can he of greater 
importance than the establishment of a system of registration. such as that 
in vse in Cornwall, of the consumption of fnel in different steam vessels, in 
relation to the power exerted: and who Lut the Steam Association conld 
establish such asystem ? The duty of the Cornish engines has by this simple 
expedient been raised in the course uf a tew years from 26 millions of pounds 
raised one foot high, by a bushel or 84 Ib. of coal to 120 millions—an increase 
of mechanie.l virtue of nearly 5 times, simply in consequence of the care 
and emulatiun the system of registration has excited. It would be too much 
perhaps to expect an equal increase of effieacy, or equal diminution of expense 
in steam vessels, but that great improvement would be effected by registration 
is scarcely to be doubted; and as it is the propelling power which constitutes 
the great expense in the maintenance of steam vessels, we think the attention 
of ihe Steam Association should first be given to that subject, and that the 
discussion of pilotage laws, harbour duties, &c.—which, however settled. can 
efleet steam interests little in comparison with the economization of fuel— 
might be wisely postponed until a system of registration has first been organ- 
ized. We refrain from going into any details relative to this question fur 
the preseat, aud must be content with saying that in our apprehension the 
details do not involve any practical d'füculty or inconvenience. We trust 
the Association will speedily give its attention to this subject. and will use 
its best efiorts to assist or facilitate the accumulation of all statistics ot steam 
machinery that appear calculated to advance steam navigation, and promote 
the interests of those engaged init. Hithertn the Association has been the 
representative, not of all the considerations proper to steam enterprise, but 
of those ouly which have a commercial complexion, and which any associ- 
ation can do the least to amcliorate. 1t does not augur well to see our 
engineers and ship-Luilders present only at the annual dinners ; but we uust 
to see them socn taking a part in the Asiodiation’s proceedings, und tu see 
the Association assume its proper position—not of the representative of the 
cuunting-liouse—but of the representative of the science. 


The Locomotive. No. 1—A boat with this cognomen is now running between 
the Adelphi Pier and Greenwich. She is fitted by Messrs. Braithwaite, Mil- 
ner and Co. with a locomotive engine precisely the same as thuse wurking on 
railways, with the exception that it is taken off its wheels, and set upon 
bearers laid across the bottom of the boat, and instead of the railway wheels 
there are fixed upon cach end of the driving or cranked axle a pinion wheel, 
2 ft. 4 in. diameter, which works into a cog wheel 7 ft. diameter, keyed on 
to theshaft of the paddle-wheels ; the shaft is in one piece, and has a bearing 
in the centre upon the tcp of the boiler. 1ће engine is what is generally termed 
a 10-ton engine, fitted with two cylinders, 12 in. diameter, and 18 in. stroke ; 
the pistons make 100 to 130 strokes per minute. The boiler is 3 ft. 2 in. 
diameter, and contains £4 tubes 2 in. diameter and 8 ft. Gin. long, and a cir- 
cular fire box, 3 ft. 3 in. diameter, The pressure of the steam within the 
boiler is from 431b. to 5010. on the square inch. The paddie wheels are 
11 ft. 4 in. diameter, with float board 10 in. deep, and 5 ft. iong, They have 
a dip of about 18 in., and when the engine makes 100 strokes per minute 
the paddle-w heels make 33 revolutions. The length of the boat, which is 
iron, is 103 ft. on the water-line, with a beam of 11 ft. 6 in., and draws 2 ft. 
2in. when light. The total weight of engine. boiler, paddle-wheels. and 
coal buxes, is 12 tons; the engine room occupies 21 ft. in length of the buat. 
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The зрее] is equal to about 12 miles through the water ; and the consumption 
of fuelis about the same as on railways. In consequence of the engine being 
fixed in the boat instead of moving at such high velocities it does on the 
rails. there is nothing like the same wear. nr so much liability to derange- 
ment. There are one or two evils attendant upon the present use of the 
locomotive engine ; one is, that in consequence of the muddy state of the 
water of the river Thames, the boiler is apt to prime, which may be obviated 
by making a larger steam chest than ordinary ; there is also an unpleasant 
horizontal vibratory motion in the boat, in consequence of the horizontal 
and rapid movement of the pistons, which we think can be got rid of by 
placing the cylinders diagonally on the sides of the boiler. This alteraticn 
would also allow the moving parts to be got at much better than they now 
are, which, in consequence of being placed under the boiler, are very awk- 
ward to be got at. No doubt these defects will be easily got rid of, and 
other improvements introduced, under the able hands of Messrs. Braithwaite, 
Milner, and Co. 


MISCELLANEA. 


1х last month's Journal we gave ап account of the removal and shipment 
of the immense block of Granton stone presented hy his Grace the Duke of 
Buccleuch for the statue of the immortal Nelson, and which is intended to 
grace the summit of the colomn now erecting in Trafalgar-square by Messrs. 
Grissell and Peto; we have now io record its arrival into the river Thames, 
and removal] to Trafalgar-square. On Saturday, June 25, it was safely landed 
at Mr. l'oote's wharf, Abingdon-street, Wesiminster, in the presence of a 
large number of spectators, and was conveyed by the aid of 22 horses throngh 
Parliament-street and Whitehall to its last and final resting- place, Trafalgar. 
square. The crane by which this ponderous mass was Janded was erected 
about three years since, by Mr. Luke Embleton, of Southwark, under the 
superintendence of Mr. Thomas Searle, of Wapping Wall, and is a beautiful 
piece of mechanism, The work, however, of 115 elevation to the top of the 
column still remains to be effected, and we hope its accomplishment will be 
as successful as its journcy hitherto. The stone in question is stated to weigh 
30 tons, and has already been reduced io favour its more easy removal from 
а block weighing at least 45 tons; it is of the description known as “ Craig- 
leith," of theliver rock, and in point of durability equal to granite. We 
understand that the removal of this stone from the neighbourhood of 
Edinburgh to Charing-cross has been effected without either the breaking 
of a chain, or the splintering of a handspike. Mr. Eailie, the sculptor, has 
now his part to pertorm. 


Claudet's Daguerréotypes.—We were much delighted to witness at the Ade- 
laide Gallery M. Claudet's instantaneous process of taking portraits. То 
him is due an improvement which, we may say.is almost equal to the original 
discovery. Previously to this improvement, there was considerable difficolty 
in obtaining a faiihful likeness, in consequence of the time required for a 
sitting, and a!so the necessity for having a clear sunny day for the operation ; 
but now, in a strong light, it will require but a moment or two, and even on 
а cloudy day. as it was when we last witnessed it, portraits can be taken in 
from 10 to 14 seconds. To show the instantaneousness of the process, M. 
Claudet is enabled to take portraits of animals, trces. plants, &c. He has 
also introduced another impnrtant improvement—that of introducing a back 
ground, representing a landscape or interior. During the last month M. 
Claudet was honoured with a visit from the Queen Dowager, who had her 
portrait taken as well as of those of the suite who attended her. With these 
she was highly delighted, and expressed her astonishment at the rapidity of 
the p We wish we could see this valuable processs more extensively 
employed in obtaining copies of some of nur finest specimens of sculpture. 
paintings, and publie buildings. Alihough M. Claudet at first devoted his 
attention with much praiseworthy effect in obtaining portraits, if we may 
use the term. of all the principal buildings in London, Paris, and Italy, he 
met with little or no encouragement. He was, therefore, obliged to devote 
his attention to а more profitable department—that of human portraiture, 
and. if we judge rizhtly from the number of persons who daily боек to his 
studio at the Adelaide Gallery, be will find it amply enrich his coffers, and 
make up for his previous 105565. We with much pleasure recommend a visit 
to his establishment where may be scen portraits of many public characters, 
and of many celebrated buildings. 


Asphatie Roofing. —lt was remarked as a singular circumstance, during the 
conflagration at Hamburg. that roofs covered with asphalte, of which there 
äre some here, opposed rather than encouraged the progress of the tlames. 
It was imagined. on account of the substance of which these roofs were com- 
posed. that they would easily catch fire, and be the cause of great mischief; 
such, however. was not the case, for it appears that the fire had little or no 
effect on them: aud when the roofs of the houses fell in. the asphalte, in 
which a sort of rubble is mixed up, was found to have resisted the effects of 
the heat, and like a mass of dirt. served rather to smother the flames than 
to give them increased vitality.— Times. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM бтн TO 28TH Jury, 1842. 


Six Months allowed for Enrolment, unless otherwise expressed. 


Joun Harrison Scorr, of Somers Town, enginecr, for “ improvements 
in metal pipes, and in the manufacture thereof.”’—Scealed July 6. 

George Еомихо DowisrHoRPE, of Bradford, Yorkshire, top manu- 
facturer, for ‘improvements in combing and drawing wool, and eertain 
descriptions of Aair."—July 6. 
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Joseru Ilan, of Cambridge, agricultural implement maker, for “ improve- 
ments in machinery for tilling laad.” —Jaly 6. 

Lany ANN Vavasoor, of Melbourne Hall, Yorkshire, for ** improrements 
in machinery for tilling land.’—July 7. 

Ricuarn Попсѕом. of Montagne-place, in the county of Middlesex, gent., 
for “ improvements in obtaining images oa metallic and other surfaces.’— 
July 7. 

James Timmins Cuance, of Birmingham, glass manufacturer, for “ im- 
provements in the manufacture of glass."—July 7. 

CuaARLEs \veustus PmuELLER, of Eastcheap, merchant, for “ improve- 
ments it ‘hinery for preparing, combing, and drawing wool and goat's 
kair.” .,  .wmmuication.—July 7. 

WILLIAM FarrBatan, of Manchester, engineer, for “ improvements in the 
construction of metal ships, boats, and other vessels, and in the preparation 
of metal plates ta be used therein.” —Jnly 7. 

Јонм Perarne, of Cecil House, Strand, hat manufacturer, for ** inprove- 
ments in wood paving." —July 7. 

Joux Drnp, of Manchester, machinist, for “ improvements in machinery 
or apparatus for raising or forcing water and other fluids, which saul im- 
provements are also applicable as nn engine, to be worked by steam, for pro- 
репу vessels and other purposes.” —July 7. 

WirLiAM Pnitcnarp, the elder, of Burley Mills, Leeds, mannfacturer 
far * an improved method of consuming or preventing smoke, and economising 
Juel in steam-engine and other furnaces.’—July 7. 

WirLtAM ReveLL Vreers, of Russell-square, Esq., for “ а mode of keeping 
the air in confined places in a pure or respirable state, to enable persons ta 
remain or work under waler and other places, without a constant supply of 
fresh atmospheric air.’ A communication.—July 7. 

Jean Baptiste Francots Jovannin, of Upper Ehury-street, Pimlico, 
mechanic, for “ improvements in apparatus for regulating the speed of steam, 
air, or water engines.” A communication.—July 9. 

Jonn Prter Booru, of the city of Cork, merchant, for * improvements in 
machiuery and apparatus for working in mines, which are applicable to vais- 
ing, lowering, and lransporting of heavy bodies ; and also affording assistance 
in promoting a more perfect ventilation of the mine.”—Jnly 9. 

James Скотспетт, of William-street, Regent’s park, engincer, for “ int- 
provements in manufacturing gas, and in apparatus for consuming gas?’ — 
July 12. 

Тномлѕ Рклкім, of Sheffield, merchant. for ‘ improvements in (Ле manu- 
facture of parts of harness and зай егу furniture.’—July 12. 

JEAN LEANDRE CLEMENT, of St. Martin's-lane, engineer, for “ improve- 
meats in apparatus fur ascertaining the temperature of fluids, nnd also the 
pressure of steam.”—Jnly 12. И 

\Үплллм Henry Stuckey, of St. Petersburgh, now of Upper North- 
place, Esq., for “а pueumatic engine for producing motive power."— July 12. 

Joseen SCHLESINGER, of Birmingham, manufacturer, for “ improvements 
in ink-stands, and in instruments for filing оғ holding papers and other 
avticles.^—July 16. 

Ковгвт Benton, of Birmingham, land agent, for “improvements in pro- 
pelling, retarding, and stopping carriages on railroads’ —July 16. 

Joseren Barina, of Wigh-street, Maidstone, watch-maker, for “ improve- 
ments for producing rotary motion ia machinery, worked by manual labour.” 
July 16. 

Joun Cuatwrn, of Birmingham, button manufacturer, for “ improvements 
in (he manufacture of covered 5u/tons.”—July 16. 

Cuartes Ronert Ayers, of Jolin-street, Derkley-square, architect, for 
“ improvements in ornamenting and colouring gloss, carthenware, porcelain, 
and metals.”—Jnly 23. 

Josevu Partarner, of Bowhridge, near Strond, Gloucester, 4уег, ог 
“ improvements in cleansing wools.”—July 23. 

EucENE ne Varroc, of Dryanstonc-street, Portman-square, gent., for 
*! apparatus (o be applied to chimueys lo prevent their taking fire, and for 
rendering sweeping af chimueys unneeessary."—July 23. 

ALEXANDER Jonnston, of Ilill onse, Edinhnrgh, Esq., for “ improve- 
ments iu carriages, whieh may also be applied to ships, boats, and other pur- 
poses where locomation is required.” Jnly 23. 

Ерулво Connon, of Melford, in the county of Suffolk, Master of Arts, 
clerk, for “ improvements in the means of supporting, sustaining, and pro- 
petling human and other bodies on and in the water,"—July 28. 


TO CORRESPONDENTS. 


“С.В/--Не cannot give any particulars at present of the progress of the 
large iron steam vessel at Bristol ; we will try to do so the first opportunity. 

We very much regret to be compelled to decline inserting Mr. Tottie в comments 
on our criticisms іп last month's Journal. for if we do so, we should then have 
similar comments from «ll other partics who may not like our notices of their pro- 
ductions. 

Mr, Shuttleworth's Pamphlet on Hydraulic Propulsion en Railways must stand 
over for further consideration. 

Books received and not noticed in the present Journal :—'* Hand- Book of 
Manchester ;" 9 On the Evaporative Power of Boilers, by С. W.Williams, Esq. 

En&aTA.—ln the Review of Mr. Booth's?pamphlet, p. 237, in the fourth 
paragraph, lines 6 and 10, for two feet, Y feet, 
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EXPERIMENTS ON THE TENACITY OF WROUGHT IRON, 
By James Nasmytu, C. E. 


Sin—It may perhaps be interesting to some of the readers of your 
Journal to have an account of the results of some experiments which I 
have lately been making, with a view to obtain more correct knowledge 
of the nature of the important changes which take place in the tenacity 
of wrought iron, when subjected to various kinds of treatment, more 
particularly as regards the employment of wrought iron in the case 
of railway axles, &c. At all times, any addition to our knowledge of 
the nature of those causes which induce changes in the tenacity of 
wrought iron, onght to be considered as a subject of much importance, 
seeing that in so many cases our lives depend on the tenacity or 
strength of a piece of that material. This subject has, however, of 
late become infinitely more important, on account of the truly wonder- 
ful success and extension of the railway system, and as the whole of 
that vast improvement, in consequence, reste its success on the strength 
and tenacity of wrought iron, any addition to our knowledge on that 
subject cannot, I trust, but be considered of value. 

The subject has, however, received much additional interest, on 
account of many theories and much controversy, which has arisen in 
consequence of an opinion which has been given forth from rather a 
prominent quarter, viz. the French commission appointed to investi- 
gate the causes which led to the late disastrous accident on the Ver- 
sailles railroad. The most remarkable part of the conclusions 
which that body gave forth, was in substance this:—namely, that 
however tough and strong a railway axle might originally be as it 
came from the hands of the maker of the said axle, that the very fact 
of its being caused to revolve day after day in connexion with the rails, 
would ere long, through the agency of some mysterious electrical ! or 
magnetical influence, have its nature, as regards the toughness or 
tenacity of the iron, so impaired, as to hecome at length totally unsafe 
and unfit for use. 

A more truly alarming and uncomfortable doctrine could not have 
been produced than this, inasmuch as we should never be able to 
know when the point of unfitness was attained, except through the 
occurrence of one of those disastrous and melancholy accidents which 
have but too certainly attended the breaking of a railway axle; and 
asthe above opinion was based on conjecture as to the supposed 
influence of the most dark, hidden, and mysterious of all nature’s 
agents, we might therefore have groped about in vain for such a 
knowledge of the subject as would he most likely to prevent such 
dangerous changes taking place in the tenacity of the iron; and more- 
over, by having our attention diverted to so non-understandable a class 
of natural causes, we should be likely to cease to search for the cause, 
cure, and prevention (which I trust my experiments will go to prove, 
have more intimate connexion with our workshops and workmen, thaa 
with philosophers and their laboratories); and as the results of the 
experiments 1 have made on this subject are applicable to the treat- 
ment of wrought iron generally in reference to its every day use,I 
trust that the results may be found of practical value, the more so as 
they go to prove that we have the cure and prevention entirely at our 
command, without calling for the slighest additional labour or expense 
in the treatment of wrought iron. 

From former practical experience in the working of iron in the 
process of forging, I had always observed that, however tough, tena- 
cious, and excellent in quality a piece of wrought iron might originally 
be, that, by certain treatment, that tenacity might be all but entirely 
destroyed; and as such treatment is very frequently absolutely neces- 
sary in the forging of wrought iron into certain forms, the knowledge 
of how to remove the bad effects consequent on such, became impor- 
tant to know. I am happy to state that this knowledge is so 
simple and easily put in practice, that I trust, in future, no piece of 
forged wrouglit iron will henceforth be applied to its purpose without 
having been passed through so simple and salutary a process, which 
you will find requires neither skill, labour, or созі worth naming. 
Having made these observations, I shall now proceed to work. 

It either is or ought to be known to all practical men concerned in 
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the working of wrought iron, that if a piece of the very best and toughe 
est iron is hammered in the process of forging until it ceases to he 
red hot, that the effect of such cold hammering, as I may term it, is to 
cause the iron to become so brittle, that it will in many cases break 
across in the process; orif it does not at that time, this process of 
cold hammering has so removed and destroyed its tenacity, as to 
render it capable of being broken with the slightest blow; in order to 
prove this by direct experiment, I took a bar of the very best wrought 
iroo, 13 inch square, and subjected it to the following experimental 
tests :— 


Experiment 1. 


A bar of the very best 13 inch square wrought iron, at temperature 
60*, was laid over the edge of the anvil, thus, Fig. 1, the end projecting 


Rie ele 


about 24 or 3 inches over at A; with 9 heavy blows of a large sledge 
hammer it broke off short, as indicated in the figure, the fracture ех- 
hibiting that clear crystalline texture due to a good quality of iron 
at that temperature. 

Experiment 2. 


Part of the same bar of iron was taken and heated red hot, and 
hammered till it was nearly quite cold ; when it had arrived at tem- 
perature 60? (same as the first experiment), it was placed on the anvil 
with the end overhanging as before, at A, one slight blow broke it 
sharp and square across, the fracture exhibiting а most beautiful close 
crystalline grain, more like the fracture of steel than iron, but such a 
fine grain as would (and indeed very frequently is) considered a proof 
of good quality, that is, fitness to be trusted to! So much for the 
appearance of the texture as a criterion of fitness. Неге, then, we 
have distinct proof, by this experiment, that we have reduced the 
blow or shock-resisting quality of the iron fully 9; hy the effect of cold 
hammering alone; and what renders the knowledge of the effects of 
such a process the more important is, that in most cases we shall find 
that, in order to give the piece of forged work the requisite finish and 
fine surface, as they come from the hands of our workmen in that 
department, that this very cold hammering and swaging, as it is 
termed, is required, the more so as it is by such a process that iron 
forgings are so finished from the hammer, so as to require the least pos- 
sible labour after, and as every good workman in that department is 
anxious to turn his work out of hand with the very best surface on it, 
which this cold hammering enables him to do, it is not а very easy 
matter, and (as Г will soon show) not at all desirable, to require them 
to discontinue the practice, which many have endeavoured to do from 
want of a full knowledge of the subject. There ts nothing inherently 
wrong in this practice of cold hammering—far otherwise ; the evil 
rests with the applying such a cold hammered piece of forge work to 
its purpose without having been passed through the curative process, 
which is simply this, namely, to heat the piece of forged work in 
question to a dull red heat, and lay it down to cool at its leisure. The 
value of this most simple process will be well illustrated by Ех- 
periment 3. 


Experiment 3. 


A piece of the same bar iron as employed in the preceding experi- 
ments was, after being heated red hot and hammered till cold (which 
gg 
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cold hammering produced, as is usual, а most beautifully smooth sur- į 


face, in which good workmen delight), again heated to a dull red heat, 
and laid down to cool at its leisure; being then at temperature 607, it 
was placed over the edge of the auvil as before, and after receiving 

i 105 of the most vigorous blows 
of the same sledge hammer 25 
was employed in the preceding 
experiments, it exhibited the 
most extraordinary evidence of 
tenacity, by resisting all at- 
tempts to break it, having 
passed into the form as given 
at Fig. 2, that is, bent quite 
double, and the excessive dis- 
tention across the part B—C 
causing the width across at E 
to decrease at least $ of an inch, 
. while the compression at the 
? centre of bending caused the 
= j metal to expand a like quantity 
at FG. Every practical man knows that this is a most severe test 
of the tenacity of iron, and which the piece in question stood with the 
most perfect success, for even after having received 105 blows, no 
evidence of fracture was visible. 

This third experiment then brings us to this most important con- 
clusion, that there is no inherent evil or ill effect produced by cold 
hammering, but far otherwise, namely, that by subjecting wrought iron 
to the most violent hammering or compression at a low temperature, 
and then submitting the iron work so treated to the simple process of 
heating red hot and slow cooling, that we have enhanced its tenacity 
or shock-sustaining qualities at least twenty times. Here, then, we 
get hold of some facts which I trust I may consider to bear with some 
important effects on tlie treatment and use of iron, especially in the 
case of its application to railway axles, às from their very required 
form, the process of cold hammering and swaging is all but absolutely 
necessary in forging the bar of iron out of which they are formed into 
the requisite shape. 


Fig. 3. 


The above Fig. 3 is the form of a railway axle (one half the length 
only is shown) as they are generally made, the bearings being at A, 
the wheels being keyed on the part B. In forging such an axle, the 
bearings are formed with the requisite collars at the ends by hammer- 
ing the iron at that part by a series of direct blows of the hammer, and 
giving them the requisite finish or precision of form, so far as can be 
done previous to being finished on the turning lathe, by means of tools 
called swages, which consist of two pieces of iron covered with steel, 
and made smooth ; and being of very nearly the same curve as the 
bearing of the axle, they enable the smith to transmit his blows with 
much greater precision, and also avoid all hammer marks. 

Fig. 4 may perbaps serve to convey some idea of what is termed а 
swage. A and D are the upper and under swages, which enable the 
smith to transmit the blows from the sledge hammer with the greatest 
precision, and to convert the blow of the hammer into a compressing 
effect over a very considerable surface of the cylindrical bearing of 
the axle. During the process the axle C would be laid in the semi- 
circular hollow of the under swage B, while the upper swage would 
be kept firmly pressed upon the axle bearing, so as to cause it to 
receive the blow the instant it was given on the top of the upper 
swage A. I have been the more anxious to detail this process, as it 
is to the effects of this swaging that we are to ascribe the majority of 
cases of broken axles. Not that the process is bad in itself—far 
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Fig. 4 


otherwise; it is only bad in its effects, provided we stop there. But 
if we only take the trouble to anneal such a swaged axle after it has 
received the most severe compression, by swaging or hammering at 
low temperatnre (1. є. 60°, or thereabouts,) by simply heating it 
to a dull red heat, and laying it down to cool at leisure, we should then, 
as inthe case of experiment 3rd., have a most extraordinary degree 
of toughness and shock-resisting quality conferred on it, in place of 
such a state as detailed in experiment 2nd., with, in all probability, 
such disastrous results as there are but tco truly sad records of. 

I have also been anxious to detail these experiments, as they appear 
to me to bear directly upon the subject of railway accidents which 
have arisen from broken axles, in the investigation of which the 
appearance of the fracture of the broken axle has been made the cri- 
terion of fitness or otherwise of the iron for such use, and in many 
cases the iron has been condemned in consequence, when the real 
truth might in all probability be that it was simply the result of cold 
hammering, without the subsequent process of annealing at a dull red 
heat, as before named. 

In the case of experiment 2nd we have what would in general be 
considered evidence (so far as texture or grain of the fracture goes) 
of very fine quality of iron; but what was its actual fitness I leave my 
readers to judge by the resultof that experiment. 

With all due reverence for scientific research, I cannot but think that 
in this subject, as in many others of the same nature, there is too 
great a tendency to hunt after explanations of causes and modes of 
prevention which, as before said, we find а much shorter and satis- 
factory road to, by searching for them in our workshops rather than 
in our laboratories. I trust my readers will in general agree with me, 
that the result of these simple experiments tends to illustrate what I 
state on this head. Our workshops are (if rightly looked into) the 
true schools of practical science, wherein theory may be seen in its 
really true state, namely, accompanied with a// the circumstances 
which conspire to give the true result. 


Experiment 4. 


Being desirous to try the effect of temperature in influencing the 
appearance of fracture as regards crystalline texture, а part of the 
same bar, as in all tbe preceding experiments, was taken and warmed 
from 60? to 1009, Such was the effect of this 40° of additional heat, 
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that after receiving about 50 blows 
over the edge of the anvil, it 
passed into the form given in fig. 5, 
the fracture being entirely dreus, 
like wood, of a fine lead gray colour, 
and totally free from the appearance of 
any sparkling crystals. This experi- 
ment, then, warrants the conclusion, 
that the appearance of the fracture is 
also no criterion of the quality of the 
iron, ¿f temperature be left out of the 
question, inasmuch as 40° has not only 
vastly improved the tenacity, but also 
wrought an entire change on the aspect 
of the grain of the iron. It is well 
known to practical men that a very few 
i degrees of heat will most materially 


affect not only the appearance of the fracture of iron, but also its tenacity. 

But for my reluctance to occupy more of the space of your excellent 
journal, I should most gladly have given farther details and experi- 
ments ;* but I trust such as I have endeavoured to describe will be in 
some degree acceptable, and be productive of useful results. 1 would 
most strongly recommend all who are interested in such matters, and 
who have the opportunity, to repeat the experiments themselves,’ as 
I doubt not the results would not only agree with what I have found 
and stated, but also tend to rivet the recollection of them in their 
minds, as the subject is one of the very highest importance to all, 
especially to thase whose professional character and success may he 
influenced by possession or otherwise of such plain workshop facts. 

I have no desire to make any great claim of discovery here, but I 
shall feel highly gratified, if what Ihave brought to light as to the 
vast accession of shock-resisting quality conferred on wrought tron Uy 
the combined action of cold hammering and subsequent annealing should 
prove, as Гат confident it will, a substantial benefit to all who have cither 
their lives or property depending on pieces of wrought iron, whether іп 
the case of a railway axle, or other application. 

Iam no advocate for over-burdeniug the attention of engineers 
with compulsory clauses in specifications, but I would most strongly 
recommend attention to annealing of all bolts and axles, ou which 
much depends. The recommended process requires no extra expense 
or trouble worth naming, and companies would do well to see that 
such was attended to. 

Bridgewater Foundry, 

near Manchester, 
Aug. 1, 1842. 


Тат, Sir, 
Yours most respectfully, 
JAMES NASMYTH. 


NOTES ON STEAM NAVIGATION. 


Engine Frames.—The foot or projection descending from the 
diagonal stay to the condenser or main centre bracket is, in our 
opinion, superfluous and inexpedient. If the attachments of the 
main centre to the bottom are such as they ought to be, this projection 
from the diagonal stay can have no upward pressure thrown upon it ; 
and if the bottom attachments are insufficient, the diagonal stay is unable 
to resist the upward pressure without injurious straining and vibra- 
tion. The attachment for the main centre is best, we consider, when 
cast in the form of a bracket on the sole plate, as inthe engines of 
the Trent and Jsis, by Messrs. Miller and Ravenhill. The bottom 
part of the engines of Messrs. Maudslays and Co. consists of too many 
pieces: the sole plate is one casting, the condenser another, and the 
main centre bracket a third; and these parts have to he fixed together 
by bolts, and there is a joint of great superficies between the sole 


* We sincerely hope that Mr. Nasmyth will not hesitate to favour us with 
all the information he сап upon so important a subject, and we feel assure] 
that we are only echoing the sentiments of our readers in expressing such 
а «өвіге.-- тов. 

т And record them in the Journal.—Eorror. 
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plate and condenser, which is undeniably а very bad thing. In Messrs. 
Miller’s engines all these parts are cast together: the sole plate, con- 
denser, and main centre brackets consist of only one piece which is 
certainly much the best system. 

All the bolts in the framing for the purpose of connecting the several 
parts of it together should be turned with a little taper, and the holes 
should all be widened out. If this be not done, the framing will be 
very likely to work. Where there is much side strain upon the bolts 
they should be of steel. The soles of the plummer blocks and the places 
they rest on upon the frame should be planed all over; the outsides 
of the paddle shaft brasses, and the insides of the plummer blocks 
should also be planed all over; fitting strips will work into the sub- 
stance of the brass, and the bearings will get slack sideways without 
the possibility of tightening them. Horns to the crank beams are 
unnecessary, if the framing be well fitted and bolted, but if adopted, 
should have some means of being tightened sideways as well as fore 
and aft, in the sockets оп the beams іп which the horns slide. А hori- 
zontal cross between the engines is a very useful attachment; and the 
connecting pieces at the end of the engines between the frames should 
extend upwards and downwards on the columns, so as to obtain as firm 
a hold of them as possible. The surfaces should all be planed, and 
the holes widened. A common planing machine may be made to plane 
sole plates, cylinder faces, or framing by fixing a bracket to carry the 
tool upon the carriage, and bringing the thing to be planed to the side 
of the machine, and there fixing it. А string attached to a ratchet 
operating ona screw may be easily made to move down or forward the 
cutter. 

J'alve and parallel motions.—' The valve motion of one engine is 
identical with the piston motion of the other engine; and the parallel 
motion shaft of the oue engine, by being extended to the other engine, 
might be used to work that engine's valve. A combination, too, of 
the motions of the two engines might be used to work the expansion 
valve, so that both the slide valves and expansion valves might be 
worked without either cams or eccentrics. To carry this out in 
practice it would be necessary to have a solid shaft within a hollow 
shaft, extending from engine to engine, the parallel motion of the one 
engine being connected with the solid shaft and the parallel motion of 
the other with the hollow shaft. The parallel motion, then, of the 
starboard engine would work the larboard valve, and wee vers. The 
expansion valve might be a slide valve working on the inner flat 
surface of an ordinary short D, with the upper tails connected so as 
to form a port, and wrought by a spindle through a hollow valve rod. 
The motion proper to the expansion valve might be obtained from 
the combined or antagonistic motions of the solid and hollow shafts, 
which sometimes move in different directions, and at other times in 
the same. 

The best sort of foot and discharge valves would be the slide valve, 
and indeed the valves of the several pumps might also be made slide 
valves, with much advantage. The slide valve will neither make a 
noise, nor get gagged with chips or dirt. By way of parenthesis, we 
may remark that the slide valve seems to be peculiarly well adapted 
for the feed-pumps of locomotives. If the air pump were furnished 
with a slide instead of flap valves, it might be made double-acting, 
and with half the size would maintain a better vacuum in the con- 
denser than is attainable by the existing modes. There would then, 
of course, be no valves in the bucket, which would become, in fact, a 
common piston. It would be easy to work the injection slide by the 
engine, so as to apportion the quantity of water to the quantity of 
steam —a measure of each being admitted every stroke—and to make 
the rate of its admission more nearly identical with that of the flow 
of steam into the condenser. This would probably have the effect of 
making the vacuum steadier, and would prevent the engines from 
being choked with water when brought up in a sea way, if used in 
conjunction with a cataract. 

The most convenient way of packing slide valves is from the back. 
The packing screws should come through a cross bar supported by 
proper lugs in the casing, so as to take the strain off the door, and 
should then extend through brass bushes rivetted into the door, and 
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be provided with a jam nut outside, to prevent any dripping of 
water, or escape of steam. It is common with some engineers to let 
the packing project beyond the face of the valve an inch or two, 
little pieces being cast on the cylinder to continue the circle of the 
valve, and afford a support for the packing beyond the face. Messrs. 
Mandslays make the packing merely to abut against the face, without 
going beyond it. This method requires the length of the packing to 
be determined with great exactness previous to its introduction; and 
if it swivels the least on the back of the valve, there will be a vacant 
space at the one comer, and a double thickness of packing at the 
other. 

The packing port should always, if possible, be opposite to the 
port of the cylinder, and when it is not opposite it is very important 
that the valve, if short D, should have the upper and under portions 
connected by three rods; indeed, in all large engines three rods are 
best. Whenthere are only two, the valve at the extremity of its stroke 
is арі to bend back from the face, aod will generally wear taper. 
The valve rod is often, inthe case of short D valves, attached not 
immediately to the diaphragm of the valve, but to a malleable iron 
jaw, which is secnred to the valve diaphragm. But we think it the 
simplest way for the valve rod to go at once through the valve dia- 
phragm, with nuts upon the under side, and for the square pin by 
which the valve is moved to be supported by two brackets cast on the 
valve diaphragm, there being a little play left fore and aft in the 
square eye of the valve rod, to admit of the valve being pressed 
forward as the faces wear, without interfering with the stuffing box 
above. 

Paddle centres.—We do not think favourably of the plan of boring 
out the eyes of the paddle centres, turning the bosses on the shafts, 
and fitting the centres on with a single key. When once the centres 
get rusted in their seats, when fitted in this way, it is next to impossi- 
ble to start them, and if the vessel has to go into dock, it will some- 
times be necessary to break the centres before the paddle rings can 
be drawn towards the sides of the ship. Nor do we think well of the 
plan of putting the centres on in two halves. It is almost impossible 
to prevent such centres from becoming slack upon the shaft, unless 
they be encircled by a malleable iron hoop. We like best to see the 
bosses on the shaft, and the eyes of the centres square; each centre 
made in a single piece, and fixed on the shaft by means of eight good 
thick and wide keys. A cut should be made with a chisel at the head 
of each key, so as to raise a projection on the shaft against the end 
of the key, to prevent it from working ont. These burs can be easily 
cut off at any time the centres require to be shifted, and the keys, if 
made of proper strength and taper, may always be started without 
any very great difficulty. The heads of the paddle arms should be 
secured in sockets in the paddle centre, with keys. We do not at all 
like the plan of fixing the arms with bolts to the sides of a centre 
indented to receive them ; we have never known апу of this kind of 
centres to be in use for any considerable time without the arms 
becoming loose. 

Crank pins should always be made much larger than is required for 
strength, else they will be very apt to heat. The crank pin of Messrs. 
Miller and Co.’s West India packets is 11}; of that of Messrs. Scott 
and Sinclair's about 73. We like the crank ріп to be put in from the 
inner side, that is, through the eye of the paddle crank, and secured 
by a strong screw tapped into the pin pressing upon а washer of 
adequate strength, which rests on the crank pin eye. We do not 
approve of large cutter holes through the eye and pin, by which they 
are much weakened; and think a single steel pin of moderate dia- 
meter, driven through the crank pin and eye, sufficient to keep the pin 
firm, assisted with the screw at the outer extremity. 

Drag links are a useless incumbrance: the end of the pin in the 
loose eye of the crank should, of course, be rounded, to admit the 
fall of the outer end of the shaft without snapping the pin, and should 
be steeled, so that it may not wear very fast. There should be а 
removable steel or brass block in the loose eye for the pin to press 
against, rounded to the shape of the pin, and slipping into its place 
іп а dovetail. This should be on the driving side: on the backing 
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side there should be a small square block fitted into a recess in the 
crank eye, and pressed against the pin by a screw with a jam nut, so 
that there may be no back lash in the loose eye, when the sea. strikes 
the paddle-wheel. The screw should always be on the backing side, 
else the continual pressure on the point of the bolt will be apt to 
rivet it in. Р 

Different modes of Propulsion.—Up ta the present time the common 
paddle-wheel is undoubtedly the best; but we have high expectations 
from a very novel plau of propulsion devised, and now in the course 
of being matured, by the Messrs. Whitelaw, of Glasgow. Mr. Smith’s 
screw has succeeded far better than most engineers ever expected ; 
but it is certainly as yet less effivient than the paddle-wheel. Yet we 
understand the Great Western cognoscent? have adopted the screw іп 
their iron leviathan, and intend to drive it with a belt. A thousand 
horses’ power and a belt! Who, after this, can refuse to put faith in 
indian rubber? We know not if this be an emanation of Mr. Brunel’s 
genius, ог a device of the chivalrous Mr. Guppy; and we think it is 
to be regretted that the public is not more specifically informed to 
whom the brilliant thought is principally due. Our grandmothers 
certainly had but little idea of spioning-wheels on so magnificent a 
scale, else they might have bequeathed some hints of very material 
import. They might perhaps have told us that belts are apt to stretch 
and slip, when there is much strain put upon them, and that salt water 
and heat and steam do not act beneficially upon leather. But as no 
such legacies have been left us, and the days of spinning-wheels are 
gone, we must now make up our minds to wait with resignation the 
issue of the Great Western experiment, thongh we question much 
whether it will be brought to an issue for ten or twenty years to come. 
We really think it would have been well for the Great Western 
people, had they gone to Messrs. Maudslays and Field for another 
Great Western. Had they done so, they would have been sure of an 
excellent vessel, she would have been afloat long ago, and would now 
be earning money. 


PROFESSOR MOSELEY’S CONTINUOUS INDICATOR. 


We think upon the whole very favourably of this contrivance, but 
it appears needlessly complicated and expensive, and perhaps some- 
what liable to get out of order. The friction cones, we consider, are 
not sufficiently safe and certain in their action. A little oil falling 
upon them, and a little undue friction in the machine—accidents likely 
enough to occur, especially in a steam vessel—would cause the cones 
to turn round, without carrying the wheel-work with them, and thereby 
vitiate the indications. These evils in our estimation are susceptible 
of a remedy, and we should propose a form of indicator something 
after the fashion of that figured in the subjoined rude sketch, as less 
objectionable, perhaps, than Professor Moseley’s, though without any 
pretensions to the character of a matured or unobjectionable scheme. 
AA are the springs; BB 
the links connecting them; 
Cis the cylinder of the in- 
dicator; D the cock for in- 
serting it in the cylinder 
cover; Earatchet wheel, en- 
circled by a ring, with a pum- 
ber of internal palls, as in the 
patent windlass, and termi- 
nating іп з lever, Е, with a 
long slot, in which the end of 
the rod, G, may be, by the 
bell-crank, H, moved either 
towards F, or towards E; G 
is connected with the engine, 
and if the pin moving in the 
slot of the lever, F, were 
always stationary, it would always carry round the ratchet an equal 
distance. But when the pressure in the cylinder is increased, the 
piston of the indicator is foreed farther up, and the rod, G, is drawn 
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nearer to the centre of E, and consequently carries the ratchet round 
a greater distance. The slot should of course be made so that G 
might be carried to the very centre of E, thongh not so shown in the 
figure. Instead of a rod, G, a string with a weight or spring for 
bringing it back might be employed: and instead of the bell-crank, 
Н, a chain or piece of silk or catgut, with a couple of pullies and a 
spring, migbt be used. These pullies, or one of them, might mani- 
festly be made spiral, so as to move the pio of G out and in, according 
to any desired ratio; or the same effect is accomplishable by a suitable 
construction of the spring. 

We donot think it of the least use to register the pressure of steam 
beneath the piston as well as above, іп any double-acting engine ; as, 
if the valvesare properly proportioned, the upner and under pressures 
must be always the same. It is desirable to ascertain by a common 
indicator that the action in the up and down stroke is identical ; and 
then the registration of the difference of pressure during one part of 
the stroke will be a correct indication of the engine's performance. 

We are glad to find that Professor Moseley's indicator is about to 
be applied to the Great Western, and we anticipate vast benefit to 
steam navigation from its application to steam vessels in general. We 
trust Professor Moseley will urge the advantages of such a species of 
registration upon the attention of steam ship owners. It is of the last 
importance, and the public is greatly indebted to Professor Moseley 
for his successful labours in removing many of the difficulties which 
stood in the way of the establishment of a comprehensive and efficient 
system. We shall be greatly disappointed if he fails to follow these 
labours up, or neglects the steps necessary to render them beneficially 
available in practice. Some representation should be made to the 
Steam Association on the subject. 


THE ELEMENTS OF STEAM IMPRUVEMENT. 


One of the most important improvements in the steam engine developed 
of late years is expansion; and although it can scarcely now һе called 
an innovation, yet it has not, up to the present time, come into uni- 
versal use, and where adopted, has not been carried to that degree to 
which it might be beneficial;y extended. In Cornwall, it is true, ex- 
pansion has accomplished the greatest wonders, and in our largest 
steam vessels the most eminent benefit has been derived from its use; 
but in many steam vessels, expansion is very little or not at all prac- 
tised, and in those in which it has been carried farthest, it has not, we 
think, been carried sufficiently far. We know it will be objected to, 
that to carry expansion much farther in steam vessels would require 
high pressure boilers, and that such boilers are too dangerous to be 
admissible. But we do not think high pressure boilers, if made as 
they ought to be made, in the least more dangerous than the low pres- 
sure boilers in ordinary use. On railways they are regarded without 
apprehension; and among the innumerable locomotive boilers in use, 
there has been scarcely any example of accident. There would, 
therefore, seem to be no good objection to locomotive boilers in steam 
vessels on the score of danger, and they have already been introduced 
by Messrs. Bury and others in river steamers with eminent success. 
But there is a serious objection to them in the case of sea going 
steamers, in consequence of the deposition of scale, which would soon 
prove destructive to the brass or copper tubes. This difficulty, how- 
ever, is surmountable by the use of some of the contrivances already 
before the public for keeping the boilers supplied with fresh water ; 
and the necessity of those contrivances to locomotive boilers, confers 
upon them an importance to which they would not otherwise be en- 
titled. 

There are two modes of returning the same water continuously to 
the boiler, so as to obviate the necessity of replenishing the boiler 
with water from the sea—the one is to condense the steam by the 
interposition of cold surfaces, the other to cool the water which has 
become heated by the condensation of the steam, and use it over again 
Tor the purpose of condensation. The first plan is that carried out iu 
Hall’s condensers, and in the condensers of Mr. David Napier and 
others ; the second is known as Symington's system of refrigeration: 
and we think it impertant to inquire which of these plans is the least 
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objectionable, and whether one of them, at least, may not be carried 
out in practice without giving rise to evils that will more than neu- 
iralize the benefits derivable from an exteusion of the principle of 
expansion. 

The condensers of Hall require to be provided witl large pumps 
worked by the engine ; they occupy considerable room in the ship, 
and the weight of water and weight of metal in them are botli very 
great. Тһе refrigeratory pipes require to be made strong envugh to 
resist the atmospheric pressure, and all the joints, of which there are 
a vast number, require to be particularly good for the same reason. 
These are serious objections, and another, also of considerable weight, 
is to be found in their expense. Condensers for engines of 300 н. Р. 
cost several thousands of pounds, and contain about ten mites of pipe. 

Mr. David Napier’s condenser is only applicable in the case of iron 
vessels, and has the same disadvantage as Hall's in having the pres- 
sure of the atmosphere to sustain. It is, however, less expensive, but 
is rather susceptible, we apprehend, of derangement from leakage, 
and it is almost impossible to repair it when deranged. Symington’s 
plan consists in leading a flattened copper pipe proceeding from the 
hotwell forward and aft on the outside of the ship near the bilge, so as 
to be always beneath the water, and out of the reach of injnrv either 
from ice, barges, or buoys, as well as from the ship taking the ground. 
This pipe is so made as to possess the requisite surface for cooling 
down the water proceeding from the hotwell to the temperature ade- 
quate for injection; and is at the same time so nicely fitted to the 
vessel as not to constitute any appreciable impediment to her progress. 
Indeed, we do not see why this pipe might not be so constructed as to 
form pro tanto the copper of the vessel, which, in effect, it would be 
if made with only a very small projection and a considerable depth. 
In Symington's plan this pipe forms the whole apparatus—there are 
no pumps or other machinery to work, and as the condensation is not 
performed within the pipe, it has no atmospheric pressure to sustain, 
and tlierefore may be made of light materials, and without any par- 
ticular care in jointing. Indeed, even if there were a hole purposely 
made in the pipe, it is very questionable whether a drop of water 
would leak either in or out, the pressure within and without being 
just about the same. 

It would be foreign to onr present purpose to enter into any enu- 
meration of the various benefits to be derived from feeding marine 
boilers with fresh water. It is sufficient to say that they are eminent 
and manifold, and involve, to a considerable extent, the question of 
economy of fuel. In muddy rivers, too, it is very important, after 
starting with clean water in the boilers, to use the same water over 
and over again, and we believe that, in such situations, this will be 
found the only remedy for priming. But these considerations, though 
important, are poor and insignificant compared with those which flow 
from an efectual extension of the principle of expansion in steam ves- 
sels, and to which the use of fresh water in the boilers is, iu our 
opinion, indispensable. 

We understand that Symington's plan of refrigeration lias been 
applied to several steam vessels with eminent success; but оре vessel 
to which it was applied, the City of Londonderry, it was subsequently 
removed from. This certainly looks unfavourable; vet, if the plan 
has been found to answer well in the case of some vessels, it is difficult 
to perceive why it should fail to answer universally. The most natural 
supposition therefore is, that the failure in the case of the City of 
Londonderry was the result of accidental circumstances, such as will 
often befall the best devised schemes, but which are always suscep- 
tible of rectification. As we happen to be intimately acquainted with 
the causes which led to the removal of Symington's apparatus in this 
particular instance, we shall briefly state them, partly as au act of 
justice to that scheme, and partly to exemplify how easily tlie most 
trivial and irrelevant circumstances may sometimes conspire to con- 
demn and render vain even the best contrived arrangements. 

Anteriorly to the application of Symington’s plan, the City of Lon- 
donderry was an old and had always been a slow vessel : it was resolved 
upon to lengthen her, with tbe view of increasing her speed, and the 
occasion of this alteration was seized upon for the application of 
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Symington's contrivance. When the vessel was tried after having been 
lengthened, she was not found to be as fast as was anticipated, aud the 
fault was thrown upon Symington’s pipes for obstructing the passage 
of the ship through the water. These pipes were therefore taken 
off, but the vessel did not go any faster in consequence, and the pipes 
would perhaps have been applied again, had not the event of the 
vessel being nearly as slow as ever so discouraged the owners, that 
they deemed it inexpedient to go to any farther expense. Even had 
Symington's plan been re-applied, she would bave still been inefficient 
for their purposes; she was therefore laid aside, and is now broken up. 

It isa natural objection to Symington’s plan, that the pipes on the 
ontside of the ship are peculiarly liable to injury. In this belief we 
ourselves participated, but experience has proved the objection to be 
unfounded. The City of Londonderry encountered several severe 
storms in the Bay of Biscay, without the pipes sustaining the slightest 
damage; and in the other cases in which they have been applied— 
as in the Dispatch, where the plan has now been in operatiou for some 
years—no injury to the pipes has ever been found to occur. Indeed, 
after having given much inquiry and consideration to the subject, it 
is our decided belief that Symington’s plan is not only the best for keep- 
ing boilers supplied with fresh water at sea, but that it is unattended 
with any evils or inconveniences unknown to the common method of 
condensation. The expense, too, is not great; the direct advantage is 
not inconsiderable ; and the indirect advantage of such magnitude as 
to have induced us to give this mode of condensation so conspicuous 
a place in this dissertation. 

Expansion is the most effectual known agency for economizing fuel; 
high pressure steam is indispensable for efficient expansion; and 
locomotive boilers are necessary to the use of high pressure steam in 
steam vessels with safetv. The use of locomotive boilers involves 
the necessity of feeding the boilers with fresh water, and this is best 
to be accomplished by Symington's plan of condensation. It 1s also 
expedient that the locomotive boilers used in steatn vessels should be 
provided with some species of self-acting feed, as the quantity of 
water іп soch boilers being small, the water level, without some such 
expedient, will be liable to great and sudden fluctuaticn. But upon 
this topic we are now unable to enlarge, and must reserve its con- 
sideration for our next number. 


CANDIDUS'S NOTE-BOOR. 
FASCICULUS XL. 


“ I must have liberty 
Withal, as large a charter as the winds, 
To blow on whom I please.” 


I. Gzorce Ковіх5 most assuredly did not consult Welby Pugin, 
when, in his late advertisement of the sale of Weddiogton Castle, he 
spoke of Lugar as “ап artist possessing a perfect knowledge cf 
Gothic architecture.” No doubt he would say just the same of any 
one else who had built 2 castellated pigstye, which was to be knocked 
down hy his hammer. George is privileged to puff—no matter how 
impudently—for it is his vocation. But it is lamentable to see the 
same sort of nauseous puffery indulged io where there ought to be 
somethiug like reasonable opinion assigned for the praise that is 
bestowed. It is a pity that, instead of an Income-tax, a tax was not 
levied on superfluous and nonsensical epithets. “Splendid” and 
“ Elegant” have been so bandied about of late as to have lost all their 
value, and almost their meaning, too. In some cases—and those not 
a few—they might be supposed to have changed their meaning alto- 
gether, and to have become synonymous with “paltry” and “ trum- 
регу.” With advertisement and paragraph writers everything is, in 
fact a trump card: they һауе nothing but trumps dealt to them, and 
they themselves deal in nothing but trumpetting. Even the Times 
has lately got bold of a penny-trumpet—that, perhaps, of some 
penny-a-liner—with which it has been squeaking out the praises of 
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one or two publications, which formerly, supposing them to have then 
appeared, it would not have condescended to notice at all. 

IL Mr. Moxhay seems to resemble Lord Byron, inasmuch as, on 
waking a few weeks ago, in the morning, he found himself suddenly 
become famons. Within the last month, his name has appeared and 
his building las beeu spoken of in almost every newspaper, and that 
in a manner more flattering to both, than to some of the “Dons” in the 
profession and their handyworks. Nota few have been the peregri- 
nations made to Threadneedle Street, by artists and people of taste, 
for the express purpose of viewing a piece of architecture whose 
character is so remarkable, on account of the exceedingly important 
share which sculpture has init. The artist employed upon the last 
has performed his task with more than ordinary ability, and has 
produced what will bear deliberate examination as a work of art—as 
something more than so much ornament, intended merely to aid the 
general effect. Whether what has been here done by a private indi- 
vidual will have the effect—either general or partial—of introducing 
sculpture into architecture, as а more important feature in it than 
it has hitherto been made in this country, it would be as hazardous to 
prophecy as it was to predict the London earthquake. 

HI. It is justly remarked by the writer of the “Spirit of Archi- 
tecture,” that the engineer—and, he might have added, the builder— 
is now treading upon the heel of the architect. Well, let us then hope 
that those who bear the latter title will feel spurred on thereby, and 
endeavour to rouse themselves from their lethargy—from the drowsy 
system of giving us literal copies of a few of the forms or parts 
belonging to the style professedly adopted. At the best they show 
themselves no more than mere copyists, unable to think for themselves, 
or to get on at all without incessant prompting: nor is itunfrequently 
they betray how utterly ignorant they are of the real character of the 
style they profess to follow. In fact, as far as they study style at all, very 
many seem to have no other notion of doing so than merely by piece- 
meal, and in fragments. "They can pore over its separate bits—they 
have its alphabet tolerably well by heart; but farther than that they 
are either quite unable to get, or too indolent to strive to advance, 
They take no grasp of any style; thev do not attempt to make them- 
selves masters of it. Perhaps, after all, no wonder such should be the 
case; for if the study requisite for attaining a complete knowledge 
of style, composition and effect, 5e not felt to be a delightful pursuit, 
it must be felt to be a confonuded bore. The bored or wooden-boards 
will content themselves—what a virtue is content!—with what they 
can pick up out of “ Stuart,” and other works of that kind. But they 
would also do well to reflect —if only because it may touch their own 
pockets—that they are not exactly the patentees of the works they 
make use of so very liberally, and study very scantily. The engineer 
and the builder can take a leaf ont of them, just as well as themselves, 
and thereby become every inch as classical. Little occasion is there 
for an architect for snch things as the York and the Nelson column, 
when an engineer would do quite as well, perhaps even better. Little 
occasion, too, is there to employ a sculptor, when anything rough- 
shaped into the form of a man will serve for the statue that is to be 
hoisted up to such a height as to render seeing it out of the question. 

IV. It is somewhat singular, that while polychromy has been 
adopted at Munich for one or two buildings, the Ionie monopteral 
temple in the “English Garden," the Post Office, and Great Theatre, 
the throne-room of the palace should be entirely white and gold; 
althongh a very good opportunity was there offered for trying the full 
effect of polychromic architectural decoration precisely after the 
antique fashion, by decorated colouring and painted enrichments 
applied to the mouldings and surfaces of the various architectural 
members. Probably the monochrome or achromatic style of embel- 
lishment adopted for this apartment was intended to contrast with the 
rest, all of which are painted with subjects in fresco; which last cir- 
eumstance, and that of the rooms being throughout of nearly the same 
size and shape, occasion a degree of monotony that it would have 
been better to avoid. No “Episodes of Plan" are to be found in 
the Neue Residenz at Munich, though the throne-room itself admitted 
of heing rendered a rather striking one, since its purpose admitted of 
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а form being adopted for it that can very seldom be introduced at all. 
So far from being inconvenient, a semicircle, with the throne placed 
on the chord or straight of the room, either between columns, or 
within a tribune forming a smaller semicircle, would have been better 
adapted to the particular purpose than any other shape. It would 
then, too, have been manifest at once that the room was especially 
intended to be and to remain what it actually was, and that it had been 
planned expressly for the use to which it was applied, and for no other. 

V. Wolff’s remarks on the Berlin Museum are one of the ablest and 
most interesting pieces of architectural criticism [ have met with for 
some time—searching, and perhaps a trifle too hypercritical, but the 
building itself is one that will bear a little more probing than usual. 
As to probing, it is not every critic who can perform the operation 
dexterously ; neither is it every architect who relishes the idea of its 
being performed upon himself. Well, therefore, would it be, were 
architects to anticipate critics, and thoroughly probe their own designs 
in the first instance, with an nnflinching hand ; at least, well consider 
what objections are likely to be made by others, and whether they can 
be at all parried. 

VI. There isa note to an article npon Greece in the last No. of the 
Quarterly Review, which stimulates curiosity not a little; for it men- 
tions a “magnificent” work by Demidov on the Remains of Grecian 
Architecture, but without specifying anything farther than that the 
text is in Russian, unaccompanied by either a French or English 
translation of it. Whether it is worth translating in itself, is more 
tban the writer in the Quarterly can tell, for he confesses his inability 
to judge of more than the plates; yet he might as well have mentioned 
the date, and something that would have served asa clue to others, 
in making inquiries relative to а work not likely to be met with by 
mere accident. It does not follow that because the reviewer himself 
could give no account of it, no one else can; and at any rate he might 
have extended his note, and said something of the engravings, since 
it is to them, it may be presumed, that the work is mainly indebted 
for its “ magnificence.” As it is now some time since the Quarterly 
Review has favoured ns with any architectural paper, it wonld do 
well to fonud one upon M. Demidov's work ; for if there is anything 
fresh in the plates, there is in all probability some original matter in 
the text—perhaps some original remark also, and if so, it is quite as 
deserving of being communicated to the readers of the Quarterly as 
Fanny Burney’s “small-beer chronicles” about herself and the “sweet 
Queen.” 1415 to be hoped that Queen Victoria has no such chroniclers 
and diary-keepers about her person. The court newsman gives us 
quite enough of **small-beer" doings at the palace. 


ON THE STRENGTH OF TRUSSED GIRDERS. 
(From the American Journal of the Franklin Institute. ) 


Details of some Experiments upon the Comparative Strength of Trussed 
and plain girders of wood, made at the Philadelphia Exchange, dur- 
ing the construction of that building in 1832. By Joux MCCLURE 
and ELLwoop Morris, C.E. Reported by the latter. 


Tur experiments which have been made upon the relative strength 
of girders, trussed and untrussed, are so few—that the following de- 
tails may be found interesting to persons engaged in construction; 
particularly as the mode of trussing by suspension, therein tested, is 
becoming more and more extensively used in this country, and is 
really susceptible of being made very serviceable in many situations. 

These experiments were undertaken with the view of ascertaining 
the proximate value of wrought iron suspension trusses for girders, 
which were about that time brought forward conspicuously here, as a 
new and useful improvement in carpentry; though at least in one in- 
stance they had been nsed many years before in this country; viz., by 
Lewis Wernwag, the celebrated carpenter,* who applied suspension 


* Mr. Wernwag. a German by birth. immigrated here in 1788, and is the 
mechanice who designed and constructe] the famous timber bridge of 340 ft. 
span, over the 3chuylkill river at Philadelphia, (recently destroyed by fire,) 
besides many other wooden bri:ges of magnitude and importance. in various 
parts of the United states. 
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bars, one and quarter inches square, to stiffen the main longitudinal 
floor beams of the bridge over the Neshaminy creek, in this state, 
which was built by him in the year 1505. (See the annexed sketch 
which represents a side view of the suspension trnss used in tle 
bridge referred to.) 


We have taken the pains to ascertain from Mr. Wernwag himself 
the date of the construction of the Neshaminy bridge, as it carries the 
application of the suspension girder truss somewhat further back into 
past time, than has heretofore been expected; though the writer has 
lately been informed by a gentleman distinguished for his antiquarian 
researches, that such trusses were in nse upon the continent of Europe 
even antecedent to that time. 

The now recorded history of the wrought iron suspension truss for 
girders, as far as known to the writer, is as follows:—“In 1521, Mr. 
R. Stevenson, of Edinburgh, designed a bridge for the river Almond, 
in which the principle of supporting a roadway by iron bars passing 
underneath, was first adopted."* In 1529 the same principle was 
recommended by Mr. H. Palmer, to be applied in carrying his rail- 
way, of a single line, over streams or vallies. In 1524 Mr. A. Ainger 
submitted a suspension trussed girder to the Society for tlie encou- 
ragement of Arts; to which we shall presently more particularly refer, 
and which was successively applied to practice. In 1525 girders 
trussed by suspending rods were used with manifest advantage in 
several buildings, by Mr. Joseph Conder, who claimed the merit of 
their invention, as did also Mr. А. Н. Renton, Civil Engineer. All 
these gentlemen, however, without their knowledge, had been antici- 
pated in this matter by Wernwag, at the Neshaminy bridge, as hefore 
mentioned. 

In addition to the above, the writer may state that in 1533 he ex- 
amined a wrought iron suspension truss, which had been applied some 
years before, on a large scale, to uphold the central parts of Flat Rock 
bridge, (of 19S feet span,) over the Schuylkill river; which bridge— 
constructed with very slender curved ribs of three inch plank—had at 
that time yielded considerably, and since has fallen down. То 1934 
he measured a horse bridge (bnilt by Wernwag) upon the Chesapeake 
and Oliio Canal, near Harper’s Ferry, of 52 feet span, which was 
trussed like fig. I, the horizontal bar being 26 inches clear of the un- 
derside of the outer floor heams, which rested each upon two inverted 
queen posts of iron, diagonally braced against lateral motion, and rising, 
as it were, from the angular points $ and с. This species of truss has, 
since that time, been applied to strengthen the girders of a number of 
bridges in the United States, to which it is unnecessary now to refer. 

Returning from this digression, into the recent history of suspension 
trussing; we will now repeat, that inthe Franklin Journal for 1532, the 
description of 2 mode of trussing girders with wrought iron rods, act- 
ing upon the suspension principle, was extracted from the ** Trans- 
actions of the Society for the encouragement of Arts," and accom- 
panied by two wood engravings. 

The plan alluded to was devised by Mr. Alfred Ainger, and sub- 


* Civ. Eng. and Arch. Jour., for Oct., 1841. ‘Description of the Foot 
Bridge over the river Wbitadder, at Abbey St. Bathans, Berwickshire ; by 
J. R. Wilsun." 

t Palmer's * Description of a railway on a new principle," London. 

1 Reg. of Arts, 2nd series, vul. ii, Londen. 

§ In connection with this branch of the subject, we must not omit to add 
the following. from the same paper of Mr. J. R. Wilson, (Civ. Eng. and streh. 
Jour., Oct. 1841,) already quoted. 

“In 1833 a bridge was erected on the tension bar principle over an arm of 
the lake of Geneva. lt has 13 openings, of 55 ft. span. and is 25 ft. broad. 
The same plan has been adopted for two foot bridges of 138 and 81 ft. span 
respectively, erected several years since over the river Ness, near Inverness ; 
and also for a bridge oyer the river Whitadder, іп Berwickshire, at Hutton 
Mill, designed by Mr. Jardine, of Edinburgh, w hich consists of three openings 
of 50 ft. span. Mi. Smith, of Deanston, has erected a foot bridge of this 
kind, 103 ít. span, near Donne; and has also applied tension rods very 
successfully, for supporting the floors of Deanston cotton works. where tliey 
have been in use for many years." 
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mitted to the Society in 1524, who after investigating the merits of 
the plan—trying some experiments upon models—and witnessing its 
suecessful application in buildings—finally testified to Mr. Ainger, their 
sense of the merit of his contrivance for strengthening beams, by 
formally awarding to him the thanks ofthe Society. Mr. Ainger's 
truss, as applied to a girderof 31 ft. span, consisted of two sets of iron 
rods, (one on each side of a single beam of timber,) secured by screws 
and nuts, to abutment plates, notched upon /Ле upper side at the ends; 
these rods descended so low as to admit of two supporting plates being 
inserted between them and the beam, and forced up against its under- 
side by the end screws, so as to give to the girder two intermediate 
points of support; thus dividing the whole span into three bearing 
spaces of equal extent; the side view closely resembling fig. 1. This 
girder is described as having answered very well, it is stated to have 
carried a leaden flat for two years, without sensibly altering its form. 
Mr. Ainger also recommended that notches should be cut in the 
upper side of the beam extending to one-third of its depth, and filled 
* with thin wedges of hard wood or metal, forcibly driven in," so as 
to augment its strength and stiffness, by putting its upper side in a 
state of compression before being loaded.* 

It was the article above referred to which first drew the attention of 
the writer to this particular subject, and induced him, in company with 
Mr. McClure, to undertake, in the year 1832, a few experiments upon 
model girders. 

These models were accurately made under the direction of Mr. 
McClure, and were fre in number; each was composed of two parts, 
or flitches, so united as to bear a strain together; each side, or flitch, 
was 59 inches long, 1-75 inches deep, and 1:16 inches broad, having 
together a sectional area of 4-06 superficial inches; and all the models 
were made of clean, straight grained, and well seasoned while pine ;'t 
numbers 1, 2, and 3, were from the same plank, and Nos. 4 and 5 from 
timber of the same lot and quality. 

Model No. 1: Was trussed in a mode similar to that prescribed by 
Mr. Ainger; а siogle wrought iron rod exactly one-fourth of an inch 
square, being secured upon the upper side, at both ends, by quarter 
inch square pins, resting horizontally upon abutment plates one-twelfth 
of an inch thick, which embraced each end of the girder; this rod de- 
scended between the flitches so low as to admit the insertion of two 
bearing plates, b and с, fig. 1, which were forced in between it and 
the nnderside of the beams, at equal distances from the ends, and from 
each other, so as to give to the girder a small camber. (See plan and 
section, fig. 1.) And, in addition, 34 equidistant cuts were made in 
this model, to a depth of one-third of the whole, and tightly filled with 
thin pieces of hard oak well driven in. 

Model No. 9: Was similar to No. 1, (fig. 1,) in all respects except 
that the hard oak wedges were omitted. 

Model No. 3: Was a plain stick, formed by nailing the two flitches 
together, side by side, with four nails in the centre line, (see fig. 2, 
side view.) 

Model No. 4: Was a girder trussed exactly like Nos. 1 and 2, ex- 
cept that a central bearing plate, one-sixteenth of an inch thick, was 
inserted between the beam and truss rod at a, fig. 1. 


* This was conformable to the results of some experiments by M. Duhamel, 
who showed that when a bar of soft wood, such as willow, was cut one-third 
through from the upper side, and this cut filled with a thin piece of hard 
wood stuck in pretty tight. ?/s ultimate transverse strength was thereby increased 
about 10 per cent. (Barlow's Essay on the Strength and Stress of Timber, 
3rd. Edit., 1526.) 

т This is the Pinus Strobus of Michaud’s North American Sylva (vol. iii, 
p. 159), the loftiest tree of the American forest ; it is employed here for an 
immense variety of purposes, and is one of the most valuable timbers which 
we possess. 1115 called Weymouth Pine, in Tredgold’s Carpentry ; and we 
may here remark that the concurrence of three of our experiments indicates 
that the ultimate strength of the white pine, used in our models—which was 
of the best quality ӨШІРЕ by the lumber market of Philadelphia—did not 
exceed 868 Ib. for sticks of the scantlirg. and length of bearing, used by us. 
Wherefore the constant quantity c, of the table in "Iredgold's Carpentry, 


(2nd Edit., London, 1828, p. 56,) calculated by the formula zT T would 56 
di 

509 instead of 658, as Tredgold has it, which last is certainly too high a num- 

ber ; for the breaking weight of our plain stick, (model No. 3,) if calculated 

by it, would have been 1122 lb., instead of 868 1b., (as we actually found it 

io Le,)or thirty per cent тоге, 
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Model No. 5: Was a girder trussed in the common way—with one 
king bolt, two iron abutments, two hard oak braces let into each flitch 
nearly one-eighth of an inch—and keyed up to а slight camber. (See 
fig. 3, which shows the girder with one flitch removed.) 


S 


All of these models were put under strain in the same manner, their 
own weight being counterbalanced; viz., by resting them against two 
fixed supports, exactly 50 inches asunder, and applying the straining 
force, by a vertical pull upwards, through an iron stirrnp with rounded 
edges, slipped over the model—which was turned bottom up—and 
attached to the shorter arm of an accurate steelyard, which weighed 
up to 1,288 lbs.; and the successive strains were put on by moving 
the weight of the steelyard, as in weighing, so as to add usually 56 Ibs. 
at a time; the beam of the steelyard being adjusted to a level at each 
addition of strain, and the deflections being carefully measured—from 
a fine string joining the extremities of the models—by a diagonal scale 
to hundredths of inches. (See fig. 4, which gives a general idea of 
the experimental apparatus, / being a girder under trial.) 

The subjoined tabular statement exhibits, ot one view, the results 
of the trials of the strength of the several model girders ; which it will 
be recollected, were all of precisely the same scantling and bearing 
length. 

It must be observed that our steelyard not having sufficient power 
to break model No. 4, it was subsequently broken by a lever, in order 
to ascertain the position of the neutral axis of fracture. 

The five following results were common to all the models when 
broken, and though similar to what have been observed by other ex- 
perimentalists, they may as well be stated. 

1. The neutral axis of fracture, occupied precisely the same place 
in all, being at four-sevenths of the whole depth down from the top, 
or one-fourteenth below the middle, (Barlow’s experiments on fr 
beams fixed it at five-eighths of the depth, which is nearly the same.) 

Giving, area of fibres crushed, 2-32 square inches. 
Ditto torn asunder 1:74 " 
Total sectional area in superficial inches 4:06 

2, The first indications of fracture, always appeared on the upper 
side, by the fibres crushing. 

3. The signs of crushing at the time of fracture could be traced 
each way from the centre some five or six inches. 
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4. The deflections within the limit of elasticity, were (very nearly) 
equally increased by the addition of equal weights. 

5. The place of the neutral axis of fracture, was most distinctly 
marked in every case, and the section of fracture, in all the models, 
very closely resembled that shown in Plate ІП of Barlow’s Essay on 
Timber, 3rd ed: London, 1826. 


The elastic strength of Model No. 1, did not exceed 392 Ib. 
do. Now, do. 560 
do. No. 3, do. 560 
do. No. 4, do. 1120 
do. No. 5, do. 810 


| 


GIRDER No. 1. GiRoER No. 2. 
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As indicated by the breaking weights, excepting only No. 4, which 
would have borne a few more pounds; and No. 5, which would have 
broken with less, ¿f ¿ime bad been allowed. 


The ullimate strength of Model No. 1, was 868 Ib. 
do. Nome an. 508 
do. No.3, 4 868 
do. No.4, , 1258+ 
do. No. 5, , 1176— 


B GIRDER Nod. GIRDER No. 5. 
ED Trussed with iron rod,| Trussed with iron год, Plain stick without trusses. |Trussed like Nos. 1 and 2, but | Trussed with wood in the 
4|8 [and wedged long com-jhut without the wedges of|Sce fig. 2. with the addition of a centre [common way. See. fig. 3. 
= | 2.4 jpressed side. See fig. 1. |No. I. See fig. I. plate at a. See fig. 1. 
oss 
3 23 7 
HELBER 3| 4% 84 Zg 
ale |$2 EE 88 FE ЕР) 
7 183 Remarks. 23! Remarks. 38 Remarks. 9% Remarks. EIE Remarks. 
pp =) 3E 35 fate 
ae eee a. E eee 
1| 56| с20 Original camber "31 in.| с15 Огіріпші camber 20in.| ‘09 Original camber “0 іа. | 14 Original camher :19 in. | 705 Original camber “05 in. 
2| 112) c-06/Stood level with 1401b.| c'09/Cambers marked с. 16 €:09 Cambers marked c. "lO|Stood level with 28 lb. | 
3j 168] “09 *00|Stood level with l6Slb.| :27 «05 eq 
4| 221| -22 “04 3i *00 Stood level with 224 ]b.| 725 z 
5| 280| -40 12 “7 -04 "321 
6| 336| °55 361 lb. remaining on} 19 37 “08 41 
for 10 min. increused 
7| 392| -80 the defl. -12 ip. :28 65 14) 47 
8| 448| :94|AtSunlonded returned| °37 | 0778; 52 "55 
9| 50+ 1:15 toacamber of 10 | -47/At9nnloaded returned) “831 А4 9 unloaded returned | :29'At 9 unloaded returned| "64 
10| 960) 1°40:532 lb. remaining оп :61| toa camberof-12in.| +93) Ditto. [to level. ЕЛІ to the original camber.| 771 
5 min. increased the 
defl. from1-27 to 1-3 | 
11| G16) 1-68) At 11 unionded retura-| +77 1:07 46 *79|At Il unloaded returned 
12. 672 1:98] ed toadeficction of -89 Upper fibres begin toj l:19|Upper fibres begin to] :53, "99| to level. 
15859909:21 0 15; Г00] crush. 1l:35| crush. “81 1:02 
14] 784) 2:50 1-20 Арреагапсе of erush-| 1°51)Crushing fast increased. | -69 | 1:12, 4t 14 unloaded returned 
15) 840) 2:80 150) ing extends rapidly.| 1:76 G7 11-18] to level. 
16, 862| 5:00 Broke with 868 Ib. (or! 175|Broke with 86810. (ог 2:50 Broke with 8681b. (or| :32 4416 unloaded returned| 1:25 
I7| 896 2 ewt. 3 qrs.) ulti- 7 cwt. 3 grs ) ulti- 7 cwt. 3 дг.) ultimate) "S7| to a camber of -08 in.,| 1-46 At 17 considerable signs 
18| 952 mate detlection 3 mate deflection 1} deflection 23 inches. 7921 no signs of fracture. | 1:61] of crushing nppear. 
19/1008 inches. inches. ! 1-00/At 19 unloaded returned) 1°76 
2011004 D10; to a slight camber,| 2:07 А 20, splinters on Ше 
211120 1-21 though signs of crush- underside. 
22/1176 1-40; ing begin to appear. | 2-50 Weights briskly added, 
2311232 1:56 Signs of crusbing in-|3:00| fracture takes place at 
crease. 22, ultimate deflection 
241288 1°75/Rested here for want of 3 in. Breaking weight 
| weight, and unloaded z10i cwt. 
returned to a perma. 


A comparison of the tabular results will show: 

1. That, contrary to the experiments of Duhamel, wedging the stick upon 
the upper side to one-third of the depth, with slips of hard wood—at least 
in the extent to which we curried it—neither angmented nor impaired the 
ultimate strength of the timber, while it diminished its stiffness. 

2. That the suspension truss, thongh it added to the stiffness, had no effect 
whatever, upon the ultimate strength, when only £wo bearing ptates, (as b and 
с, Fig. 1,) were nsed, and the weight applied midway between them. 

The reason of this appeared to be, that the deflection between the bearing 
plates, when added to the compression of the timber, at these, and at the 
abutments, allowed the beams to bend enongh to exceed the deflection due 
to their elastic strength, before the suspension truss came fairly into action. 

3. That the suspension truss, with a centre plate applied at a, Fig. 1, 
doubled the elastic strength of а plain girder of the stated dimensions, and 
added near fifty per селі. to its ultimate strength. 

4. That trussing a girder with hard wood, in the usual manner, increased 
its elastic strength fifty per cent. and its ultimate strength about thirty-five 
per cent. 

This last conclusion is nearly the same us that developed by Professor 
Barlow, in experimenting upon a similar truss. (See Treatise on the Strength 
of Materials: London, 1837, page 165.) 


| 
| 
| 
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The experiments referred to, and of which we subjoin a synopsis, showed 
that though there was no efficacy at all, in a common girder truss, of three 
pieces of hard wood, with queen bolis,—indeed, that it was weaker than an 
untrussed stick,—still, the truss of ¿wo pieces, with a king бой, similar to 
that of Fig. 3, did add considerably to the strength. 


Synopsis of Barlou’s Experiments on the Strength of Girders of Wood. 


No. of Experiments. ІС 2: 3. 4 
Inches. | Inches. | Inches. | Inches. 
Distance betwcen the Props 68 68 | 50 50 
Ере gi 2 | 2 2 
Brerat hEn Girder сс 12 1: 12 ПЕ 
ШІН етіне eNection e oos cc os ct 2:25 1:95 | 150+ 1:00 = 
Ultimate weight in Ib. 500 500 955 717 


Trussed or untrussed ..........| Trussed. |Untrussced) Trussed. |Untrussed 
Broken or not .......--.---++++|Not brok.|Not brok.| Broke. Broke. | 
| 
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Nos. 1 and 3 were trussed conformably to plate 39 of Nicholson’s Car- 
penter's New Guide, the former being a model of a girder of 34, and the 
latter of 25 ft. span. 

No. 1 was a queen bolt truss, of three pieces; No. 3 was а king bolt truss 
of two pieces, similar to Fig. 3, and the weights were applied in the centre, 
or over the angular point of the latter truss, and midway between the queen 
bolts of the fornfer. 

llence it appears that whilst the queen bolt truss, No. 1, was actually 
weeker than the untrussed stick No. 2, the king holt truss No. 3 was 33 per 
cent. stronger than the untrussed stick No. 4, of the same dimensions, and 
similarly strained. 

Our experiments on model No. 5, which was trusscd nearly in the same 
manner ar Barlow’s No. 3, display an augmentation of 35 per cent, over that 
of an untrussed Беат. 

The close agreement of our results with those of Barlow, probably justifies 
the declaration that—at least whilst they аге new—ihe common wooden king 
Bott russes add one-third to the strength of the girders to which they are 
applied. 

Tredgold, however, in his invaluable treatise upon Carpentry, (2nd. Ed., 
Londnn, 1828, p. 79.) says that “The methods in general adopted (for 
trussing girders) have the appearance of ninch ingenuity, but in reality they 
are of very little use.” And again— The defects of ordinary trussed girders 
are very apparent in old ones, as it is not simply strength that is required, 
but the power of resisting the unceasing concyssions of a straining force, 
capable of producing a permanent derangement in a small surface at every 
impression.” 

As the tendency of time is nndoubtedly to impair the efficiency of all sorts of 
trussing, and especially of those which—like girders trussed within their own 
depth—have very obtuse supporting angles ; more extended experiments and 
farther ohservations are necessary to settle definitively the question of strength, 
between beams trussed within themselves with timber, and plain sticks of the 
same bearing, and scantling. 

In 1228, Mr. J. Conder, soon after applying in practice the suspension 
truss of fwo angular points, (see Fig. 1,) seems to have become satisfied that 
3t was defective; for he soon brought forward, as a great improvement, the 
idea of forming the truss with but өле angular point, like Fig. 3, inverted ; 
and it will be remembered, that in pur experiments we were unable to procure 
any benefit from the suspension truss, nntil by the central bearing plate at a, 
Fig. 1, we had, in effect, reduced that truss to one of a single angular point. 

In trussing a girder, the main object is to strengthen the weakest point— 
which is the centre of the beam—and as Barlow's experiments upon direct 
queen bolt trusses, and our own upon inverted or suspension trusses, gf fwo 
angular points, indicated that no advantage was derived from either, when 
strained in the middle, we are strongly disposed to conclude, that whether 
the truss acts hy tension or by compression, it should (in most cases) have 
but one angular point. 

In support of this view, the writer may state that he has seen a number 
of suspension trusses vf two angular points—attached to the girders of 
bridges—which, on close examination, indicated that they bore but little 
strain; whilst those with but one angular point, which he has had an oppor- 
tunity of examining, seemed, in most cases, to be acting with much greater 
efficiency ; this matter, therefore, seems to be of sufficient importance to 
justify our snliciting to it the attention and consideration of professional 
men. 


Philadelphia, April 281), 1842. 


St. Rollor Chimney —This chimney'is now finished. This extraordinary 
work was constructed under the superintendence of Mr. Andrew Thomson, 
the able engincer. The extreme height, from the ground to the eppestane, is 
450 ft.; and, rising from a base forming the highest table-land of the eity, 
the stalk is seen from a great distance in the surrounding country. In relative 
height, independent. of the elevation of its base, it is little inferior to the 
loftiesi superstructures in the world : in absplute height, it towers into the 
air incomparably higher. The great pyramid, Cheops, rises 498 ft., but this 
includes a base of 150. The Strasburgh Cathedral is 474; St. Peter’s, in 
Rome, from ground to pinnacle, 450, being exactly the altitude of the monstre 
chimney ; St. Paul's, in London, 370. The base of the chimney under ground 
is 46 ft. in diameter; at the ground 40; and at the top 13 ft, 6 in. 
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THE ROYAL ACADEMY'S TREATMENT OF 
ARCHITECTURE, 


Sig—Neither “The Architect" nor Ego Quoque? is, T suspect, 
the only one, by a very great many, who have cause to be dissatisfied 
with the manner іп which architectural drawings are treated and dis- 
posed of by the Hanging Committee of the Royal Academy—to say 
nothing of the dissatisfaction given to those who go to look at, as well 
as to those who send, subjects of that class. Now, thougi I do not 
pretend to be able to suggest any “ reasonable exeuse” for that Com- 
mittee or the Academy, their mode of proceeding being in itself 
altogether unreasonable and irrational, I can point out what I conceive 
would tend to abate, if not entirely correct, the inconveniences now 
complained of. 

It is almost hopeless to suppose that the Royal Academy will reform 
any part of its system out of deference to public opinion. Your own 
Journal and many others have repeatedly animadverted on the very 
preposterous manner in which drawings are put up in the Architectural 
Room, many quite insignificant or uninteresting in subject obtaining 
comparatively good places, while others, far more worth looking at, 
are thrust where they can searcely be seen at all; which is surely 
absurd enough, for if the space allowed to that department of the ex- 
hibition is so inadequate at the best, all the greater necessity is there 
that it should be turned to the best account—that the drawings ad- 
mitted should be chosen with careful regard to their intrinsic merit 
and interest, and that since they must needs be comparatively limited 
as to number, they should also be select, and also still fewer than at 
present, no more being admitted than what can be properly hung up— 
that is, than can be properly seen aud examined after they have been 
hung up. Frequent, however, as have been the complaints and re- 
monstrances in regard to the utter want of good management with 
respect to architectural drawings, the Academy does not pay the 
slightest attention to them, doubtless beeause they are not brought 
before it in such formal manner as would render it impossible for 
some notice not to be taken of them. What Е would, therefore, sug- 
gest is, that the Institute of British Architects should take up the 
matter in behalf of the profession, and formally communicate on the 
subject with the Royal Academy, urging the necessity for some reform 
and improvement in its exhibitions of architecture, and devising mea- 
sures whereby such reform might be secured, as far as circumstances 
will at all permit. Let the Institute do this, the Academy would then 
be compelled to return some kind of reply; and however unsatisfac- 
tory the result might prove, at any rate the Institute itself would have 
shown a disposition to stand up for the interests of architecture and 
its professors, whereas the Academy’s own professor of architecture 
does not seem disposed to interfere at all, but to leave the painters 
and the Hanging Committee to have it all theirown way. shall, no 
doubt, be told that what 1 have suggested is pretty mnch like the 
notable receipt for catching Lirds hy putting salt upon their tails. I 
have proposed that the Institute should poke up the Academy; very 
good—bnt then who is first of all to poke up the Institute itself to do 
any thing of the kind. It surely cannot be required to Le told that 
there is occasion for something being done in order to put the annual 
exhibitions of architecture upon a much better, and I may add, more 
respectable footing than they now are; and if the Institute has hitherto 
not thought fit to interfere in any way, though for such laudable pur- 
pose, is it to be imagined that it will do so now at the suggestion of 
any one else? Hardy! no matter; it must at least do one thing, dis- 
posed or not, for its silence will be equivalent toa tolerably plain 
avowalthat it is determined to give itself no trouble, to listen to 
nothing proposed by others, more especially if what is so proposed 
does not immediately affect itself; therefore it must, at any rate, let 
it be seen with how much or how little public spirit and generosity it 
is actuated, and how far anxious to exert what influence it may possess 
for the benefit of the public and the profession. 

І remain, &c. 
ConnECTOR. 


THE PROPOSED NEW CHURCH, KENTISH TOWN. 


Sin—As Mr. Bartholomew expressed himself in his “Specifications” 
in no very measured terms relative to his brother architects, stigma- 
tising the whole profession en masse, not only for their incompetence, 
but for various malpractices amounting to frand, or what һе terms 
Fauntleroyism, he lias no right to look for much indulgence; nor can 
he reasonably be surprised if he now finds his own pretensions rather 
sharply scrutinized. Possibly he may be the only immaculate member 
in а profession in which—if we are to take his word for it—it would 
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require the lanthern nf Diogenes to discover an honest man in broad 
daylight; and so far he may be an honourto it. With that amount of 
praise, or rather self-praise, he onght, however, to content himself, 
for he is not likely to obtain much in addition to it. 

Two lithographs have lately appeared, purporting to be an Exterior 
and Interior View of the Proposed New Church, Kentish Town, St. 
Pancras, inscribed “ Alfred Bartholomew, Esq. F.S.A., Architect, War- 
wick House, Gray’s Inn,” which unusually minute piece of information 
looks somewhat too much like an advertisement or shop-card, were it 
not for the insertion of the “ Zsq./” Still that is merely matter of 
taste, thongh too mnch à la John Britton, yet hardly in worse taste 
than the design itself, which is‘one of the strangest jumbles couceiv- 
able bath as to style (Guthic) and as to the very inequality of character, 
for while in some respects it is ostentatiously showy, in others it is 
deplorably mean and insignificant. The exterior and interior are 
strikingly at variance with each other; the former—at least its front, 
looking at first sight more as if intended for that of a cathedral than 
of a moderate-sized church, while the interior is homely even to shab- 
biness, besides being, in point of design, hardly a degree better than 
earpenter’s or Strawberry Hill Gothic. There is no unity of principle; 
nor does Mr. B. seem to have paid any regard to such economic 
management of the funds at his disposal or intended to be raised, as 
would have produced a tolerably consistent keeping up of character 
throughont. It now looks as if be had found out that nearly all the 
money would be required for the front of his building, scarely any being 
left for the rest of it; he would therefore have done weil to have re- 
trenched from what now seems strange extravagance there, bestowed 
some decoration, or even some tolerable finish as to detail, where it is 
now evidently wanting, aud that ina very disagreeable degree. If instead 
of two towers and spires, he had contented himself with one, he wonld 
have been able to bestow some panelling on the fronts of the galleries, 
and to pay more attentiun to detail generally within the building. 
Neither would the exterior itself have suffered by such retrenchment, 
for at present the front seems too crowded up and overdone; and the 
little projection — apparently intended for a vestry — between the 
porches in the lower part of the towers, is a featnre that, so far from 
agreeing with the rest, either as to style or any thing else, is no 
better than an eye-sore, and looks paltry in itself, and thruws 
the whole out of keeping. As to keeping, however, that seems to 
have been scarcely attended to at all; for as far as the side which is 
seen can be made out, thrown so much as it is into perspective, the 
front is a mere mask to the rest, the character there aimed at being 
earried on no farther. In fact, as shown by the interior view, the side 
windows have neither mullions nor tracery, but are mere holes in a 
wall, and that none of the thickest. Whether it be owing to bad 
drawing or not—and the perspective at least is strangely incorrect— 
the whole of the interior hasa very disagreeable look, it being not 
only very plain, but remarkably poor in character, with at the same 
time a good deal which is fantastic—for instance, the small round 
windows over the pillars that support the arches. The whole, in 
short, has a singular, meagre, starved appearance, altogether different 
from that sober style which might excuse or might readily be 
excused by economy. If such verv rigid economy is thonght necessary 
for this part of the bnilding, why is there so much tawdry parade and 
pretension in the exterior? It is surely not at all in accordance with 
what either judicious economy of design, or the commonest rules of 
good taste, would dictate. 

No doubt my remarks will be thought no more agreeable and liberal 
in feeling by Mr. Bartholomew, than were his own wholesale aspersions 
of the profession, by his brother arehitects. Still they are snch as he 
may profit by, unless he should find, upon further consideration, that he 
can really produce nothing better than this lame abortive design. At 
all events he will perhaps now learn to speak with a little more re- 
serve if not respect of others, since he has certainly not shown himself 
to be at all superior to them in talent. 

I remain, &c. 
AN ARCHITECT. 


THE INSTITUTE AND ITS TRANSACTIONS, 


Sin—Since no notice was taken of it in the review of the “Trans- 
actions of the Institute of British Architects,” allow me to make some 
comments on what struck myself most forcibly, on looking at the 
title-page. I mean the appearance of Messrs. Longmans’ names as 
the publishers. I have nothing whatever to object to that highly 
respectable honse, and had they been appointed publishers in the first 
instance, no exeeption could have been taken at it; but it does look 
like an exceedingly strange “transaction” on the part of the Institute, 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 295 


that they should have taken the work out of the hands of its first 
publisher, and plaeed it elsewhere—that publisher being one who is 
io a manner identified with the architectural profession, who has done 
so much in undertaking and bringing out works that might else never 
have appeared, and who is therefore justly entitled to all the coun- 
tenance and support tbe profession as a body can show him. 

Putting aside all reference to that individual, it certainly does seem 
—to myself, at least—very ungracions and impolitie in that body which 
represents—or would, in the eyes of the public, appear to represent—the 
architectural profession and its interests, to withdraw from Mr. Weale 
almost the only compliment they conld show him; more especially 
after receiving from him as presents, from time to time, books to 
which it would have become them to have been subseribers and pur- 
chasers! Call you this backing vour friends? Is this the way to 
promote enterprise in a branch of publication which, standing as 16 
does upon a very different footing from that of general literature, 
requires more than ordinary encouragement from those whose studies 
are aided by it? Probably the Institute may have made a “better bar- 
gain;” by acting as they have done, they may have saved, or else they 
hope to get, perhaps, a few shillings extra. Perhaps—for there is room 
now fur any suspicion—they tried every publisher in town, from Burling- 
ton and Great Marlborough Streets to Finch Lane, or farther, if a “ far- 
ther” there be, before they entered into treaty with the “Row.” The 
advantaze they have gained onght to be great, for greatis the paltriness 
of having eveu thonght of seeking for it. But though the odium of 
the “transaction” falls upon the Institute, I do not imagine it met 
with the concurrence of all or even a majority of the members. At 
least, I know one or two who look upon it in pretty inueh the same 
light as I do myself. 

Dismissing this matter, I have to remark that, as far as the volume 
itself is concerned, there is very little in it indeed to identify it with 
the Institute, or which manifests any of that eo-operation to be ex- 
pected from a body established, it may be presumed, to effect what 
the zeal and study of individuals cannot pretend to accomplish. What 
we obtain from it is altogether the result of private study and indi- 
vidual diligence ; and one of the most valuable papers іп the “ Trans- 
асбопв” is a eontribution from one who is not a professional architect. 
Very far am I from complaining at meeting with papers of that class, 
the acceptance of which is rather creditable than otherwise to the 
Tostitute, because it shows liberality of feeling towards amateur 
students. What I eomplain of is, that there is nothing to show either 
what the Institute has done, or what has been done in architecture, 
during the time it has been established, aud since the publication of 
the first portion of its Transactions. There are no official documents 
or records of any kind; no offieial report upon the ehief of the very 
numerons buildings erected or undertaken during that interval, both 
in this conntry and upon the continent; no extracts from the corres- 
pondence of foreigo members, nor any authentic information so de- 
rived; по nutice of foreign publications presented to the Institute—I 
do not mean critical notiees or reviews of them, but simple statements 
explaining their eontents. Мау, there is not a single record of the 
briefest kind of any of tbe more eminent meu in the profession who 
have died within the last five or six years, either British or foreign. 
Wilkins, Wyatville, Rickmaon, Foulston, Albertolli, Antolini, Schin- 
kel—some, if not all, members of the Institnte, have within that 
period terminated their earthly labours; yet not one syllable of record 
has been bestowed upon their memories or their works, by the Institute 
whose “Transaetions” are in that respect, and not in that respect 
alone, a complete blank. After this let us hear no more of the public 
indifferenee to architecture, wlien even the Royal Institute of British 
Architects shows itself to be infected with almost inexcusable apathy. 
The members and council of the Institute would do well to recollect, 
that though they themselves may choose to shut their eyes to what 
ougbt to be done by them for the advancement of architecture as a 
liberal study, they cannot hinder other people from opening theirs, 
and keeping awake to them and their proceedings. 

I remain, 
Yours, &c. 


А GREATER ADMIRER OF ARCHITECTURE THAN OF THE INSTITUTE. 


REMARKS ON THE CLAIMS OF ARCHITECTS. 


Sin—The first two articles іп the August No. of your Journal tempt 
me to make a few observations; for although the remarks therein are 
no doubt generally good and useful, they eertainly do appear to me 
rather too sweeping and nnqualified. 

In the first article, the merits vf the Threadneedle St. structure (and 
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1 suppose its novelty is considered as not its least merit,) serves as a 
text for enlarging on tlie demerits of almost every thing in tlie way of 
architecture that has been done of late years, in the metropolis at least, 
and of underrating Grecian areliteeture in particular, as if 7 were 
responsible for all the abuses of mere builders, decorators, would-be 
arehitects, and, it cannot be denied, of some from whom, as architeets 
of high standing, we might have expected better things; and I can 
only account for their failure by supposing them deficient in that 
natural taste and feeling for the art whieh is indispensable to a 
successful exercise of the profession. 

I must, however, beg to differ entirely as to the facilities which 
“Stuart's Athens” in particular affords for producing Grecian designs, 
as 1 do not see how this publication can supersede or render unnecessary 
study and invention, more than publications in any other style; and 1 
think it may be found that Mr. Barry himself, who deservedly stands 
pre-eminent as an arehitect, has his book of reference, too, and that 
the most prominent features of detail in his best desigus might there 
be found delineated. 10 is not, then, the use of this or that style, 
this or that order, moulding, or ornament, which eonstitutes a. good or 
bad design, but the spirit and mode in which they are applied and 
dealt with; and there ean be no more good reason for rejecting any 
of the materials of design whieli former ages have produced, especially 
when of acknowledged beauty, than of shunning the letters of a lan- 
guage hecause they have been used over and over again, and for the 
commonest purposes. There clearly, then, must be materials to work 
with; but I think it cannot be doubted that to natural taste alone, 
which ean neither be learnt nor uulearnt, is owing those superior 
produetions in architecture, which so few can boast of the opportunity 
of displaying. To afford the facilities for embodying and bringing 
before others, those treasures of the mind which one individual pos- 
sesses over another, a suitable education is, however, necessary ; and 
"tis impossible (I think) to conceive it ean be earried to excess. 

The orders of arehiteeture, as found in Greece, (not Rome,) are 
indeed beautiful, but they will not bear being trifled with; he, there- 
fore, displays most taste and judgment who, instead of endeavouring 
to drag them in on all occasions, rejeets them altogether, unless he 
can place them in a situation befitting their high rank: fur we ean 
well pereeive, by the aneient examples, how inuch sublimity and 
grandeur they are eapable of producing, not, however, by the Italian 
method of first degrading them in detail, and then forming separate 
pieces of columnar design, for mere ornament, to doors or windows, 
as exemplified at, the Travellers’ and Reform Clubhouses, but by 
making them primary and useful parts of an edifice. 

The remarks in the second article, headed “Spirit of Architecture,” 
are, some of them, so extraordinary, that ł am rather doubtful whether 
to treat them seriously or not. The London architeets will, 1 am sure, 
have no reason to be proud of some of them, and if any, or even the 
majority, are deserving of them, ’tis hardly fair to include the whole; 
it would be much fairer to allude to the partieular parties, or at least 
their respective works. There are arehiteets, however, elsewhere 
than in London; and I think 1 could point out some examples of 
design in distant parts of England by native architects, that would 
induce even the severe author of “Spirit of Architecture" to pause 
in his denouncements, especially when eontrasted almost side by side 
(as in some places they may be) with sueh productions of eminent 
London architects as alone can justify that anthor's severities. 

J never before heard of architects altogether disregarding public 
opinion, when not expressed in such absurdities as whited towers and 
churches, rougheast sculpture, and reddened plaster fronts. Indeed, 
to show that diseretion requires tu be used in yielding to publie 
opinion, 1 myself have heard one of that public (and one, too, who 
had travelled) seriously suggest as an improvement that a certain 
publie building should be painted red, and scored iu imitation of 
bricks; and yet the paper quoted seems to say that the anculturcd 
mind is not only a more fitting judge of architecture, but would make 
a better architect than such as have spent a life in its study and 
exercise. Such remarks, however, are innocent enough, inasmuch as 
they overshoot the mark; but, for the same reason, they must fail of 
doing good, which should be the object of all criticism. 

How an architect can be too architectural, or too strictly edueated, 
І really cannot conceive ; tis, 1 fear, far too likely, in most instances, 
that the fault is that of deficiency ; althougli, as 1 said before, educa- 
tion ean neither bestow nor take away that natural taste and talent 
which enables an architect to excel: and to these gifts of Nature was 
perhaps owing that eminence in their day of those interlopers, as they 
are called, Michael Angelo and Sir Christopher Wren; to neither of 
whom, however, are parties agreed now-a-days inattiibuting the highest 
excellence as arehitects. The praise, too, bestowed on the latter in 
the “Spirit of Architecture’! stands in rather awkward juxtaposition 
with the observation iu the former article, where, in alluding to the 
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ugly churehes of London, it does not except “the more admired than 
admirable ones by Sir Christopher Wren.” 

if architects’ duties really are passing away from them to civil 
engineers and decorators, that surely must be the fault of the employer, 
not the employed; and it would be a slur indeed on public taste and 
discernment to imagine for a moment that, until they have searehed 
Great Britain to every corner, they should have recourse to civil 
engineers or builders, the former being almost proverbially incapable 
of strictly architectural preduetions ; while, on the contrary, arehitects, 
if educated as they ought to be, must be equal to all an engineer’s 
duties, whieh they do and will perform, when prejudice does not 
prevent their being called on. From bnilders no one, I believe, ever 
expects anything like arehiteeture ; and those who do permit them to 
unite the offices of architeet and builder too not only show themselves 
careless of the merits of the production as a work of art, but must 
find, too late, that they thereby deprive themselves of that salutary 
check on the builder, whieh it is part of the architect’s office to afford. 
And as for decorators, my little experience teaches me that they have 
happily much less eontroul than formerly. The Reform Clubhouse is 
not the only nor the most decided instance on which 1 found this 
observation; and, depend upon it, it is almost invariably the employ- 
еге fault, either through ignorance or custom, if ever the decorator, 
or any other pretender, is allowed to interfere with any part of a 
building whieh has to do with its effect iu the minutest particular, 
Mnch more might be said on these subjects, but I leave it to more able 
although not more zealous friends to architecture, and merely state, in 
eonelusion, that, instead of issuing such sweeping denuneiations, it 
would, I think, be a far more useful plan to bring forward, analyze, and 
compare the several examples of architecture separately, with a view 
to ascertain their merits and demerits, as sueh. 


Aug. 11, 1842. AN ADMIRER ог ARCHITECTURE. 

[We are at a loss to mlerstan? wherein lies the iuiqnity оѓ contrasting 
the Threadneedle Street structure with other London buildings. and indeed 
we do not very well see by what means its relative merit could have been 
estimated, but for some such speeics of eomparison. We have never held 
Grecian arehitecture answerable for the faults of those who oeeasionally mis- 
apply it, nar is it the use but the abuse of Stuart's Athens we have ventured 
to reprehend. Sueh works we admit may, perhaps, be perused as diligent'y 
by Mr. Barry and other men of merited celebrity as by the most notable im- 
beeile of the confeetiunary faetion ; but we suspeet that in the one ease the 
designs are reecived merely as suggestions, in the other as the responses of 
an oracle; and it is seareely necessary lo remark, that it is the latter speeies 
of appropriation we have alone reprobated. 

We pass over several of our correspondent's observations, and hasten to 
state that we have never maintained mental cultivation to be unfavoutable or 
even unimportant to architectural profieieney, provided the cultivation be of the 
right description. but that there is a species of cultivation productive only of 
weeds. and fatal to every germ of genius, nature may have implanted. itis 
a familiar enough remark that wherever sehools of art flourish, the arts 
themselves deeline; and if it be the property of the prevailing system of 
arehitectural instruetion to diseourage the growth of the natural emotions 
and ereate others that are peculiar and artificial—to superinduee an irrita- 
bility of taste respeeting petty observances. anda disrelish of the ordinary 
beauties of ordinary minds—to queneh all natural sensibility of heart, and 
impose upon the judgment by the authority of a senseless jargon—to eradi- 
eate nothing but taste, imagination, and genius, and foster nothing but man- 
nerism, affectation, and formality; if this, and more than this, be the 
general tendeney and general еЙесі. too, of the existing modes of edueation 
—Aand all beeause they are too technical, stringent, and speeifie—it is easy to 
understand how the edueation of an architcet may be too arehitectural and - 
his taste less true than tastes less systematieally perverted. Hdueation ean 
never ereate taste, but may ennoble or debase it according as the edueaticn is 
in a right or wrong direction ; and ihe prevalent direetion 1n the ease of 
architeeture is, we eoneetve, such as to be generally productive of un favours 
able influences, From such influences the architeets of ancient Greece were 
in a great measure exempt; the girded on their armour and went forth with 
their fellow eitizens to the battle—they listened to the discourses of the phi- 
loscphers, and mingled in the assemblies of the people, and shared in the 
anxieties of the eommonwealth, and partook of the responsibilities of the 
administration ; they felt not as arehiteets merely but as men—their assu- 
eiations were not the associations of a seet or individual, but of the com- 
munity, and their beauties derived not from Egypt nor Phonieia but from 
Nature tad they, like us. been content to be servile eopyists of exotie eon- 
structions or pedantie retailers of authoritative dogmas—had they, like us, 
assumed that another people had, by some happy intuition, found out the 
only forms in whieh beauty eou!d be embodied, and that nothing was left for 
them but to multiply arid eombine those mysterious proportions—they wou'd 
never have risen beyond the limits of me:liocrity, апе world would have 
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been deprivel of the delight, and tbemselves of the glory, their more adven- 
turous career has so baunteously conferred. 


The insinuation that it is a distinction of the popular taste to entertain an j 


affection for rough cast sculpture, is one of those inoperative libels which 
finds its refutation in its own extravagance; and as regards the other proofs 
of the depravity of the public predilections, it is sufficient to say that we 
think them singularly inconclusive. A whitened tower may he a very pic- 
turesque object in some situations, and if it be true that a brick wall may be 
less displeasing than an architectural abortion, the recommendation to imi- 
tate brick in a certain public edifice may. far aught we know, have been far 
from injudicious. It is rather a novel doctrine, we think, that if a man’s 
business passes away, it is necessarily the fault of his employers, and never 
of himself ; but however consolatory such a conviction may be, we fear it 
will be found to be a poor indemnity for so serious and substantial a depri- 
vation. We agree with this gentleman in thinking that men excel in archi- 
tecture by virtue of a ** natural taste and talent," but are unable to reconcile 
this with the declaration that engineers and decorators are necessarily in- 
capable of architectural productions. lt is difficult to imagine that nature 
reserves her taste and talent for architects exclusively ; and ifa fair propor- 
tian be distributed among engineers and decorators, those of them to whom 
this qualification falls, ought, by our correspondent's own canon, to be per- 
fectly capable of architectural excellence. We agree that the architect is a 
salutary check upon the builder, and the value of this check the public is 
well able ta estimate. The praise and reprehension of Sir Christopher Wren 
may appear to stand awkwardly together in our pages, yet both may we 
conceive be perfectly just; and the awkwardness will we snspect appear most 
conspicuous to those who will not understanl that an extensive edifice or 
multitude of edifices may afford matter for just ridicule and just cummenda- 
tion, and that the genius of an artist however great, may still be lable to 
some exceptions. it would have been quite foreign to the purpose of the 
spirit of architecture to have entered into the details of architectural campo- 
sition, ar compared one building with another, with a view to ascertain 
their merits and defects ; and we think the title even of that paper is enough 
to show that its concern was not with the details and speciahties of archi- 
tecture, hut with its radical and universal principles. Any remarks upan 
such a subject must necessarily be sweeping, simply because they are 
general; and we think it rather an extraardinary course to object to its 
strictures, not becanse they are unjust. but merely because they are not 
personal.—Hoiror.] 


REVIEWS. 


Transactions of the Royal Institute of British Architects. 
Part 2. London: Longman & Co., 1842. 


( Concluded from page 260. ) 


Tur paper by Herr Hallmann, of Hanover, on the Greco-Russian 
Ecclesiastical Architecture, is a valuable contribution. As an histori- 
eal essay, and an exponent of manners and customs relative to the 
Greek church, it will be perused with interest by all classes of readers, 
while to the professional architect, it affords а new and instructive 
study on the great radical principle of his art—the adaptation of the 
arrangement and character of an edifice to the especial purpose for 
which it is destined. A comparison of the Greek and Romish eccle- 
siastical edifices, for which, as regards the former, this essay affords 
ample materials, cannot fail to impress strongly upon the mind of the 
British architect, that the study of combinations differing from both is 
demanded of him by the ritual of the Reformed Catholic Church of 
England. It is difficult to conceive any thing more repugnant to 
reason and sound taste, than the recurrence, in these days, to eccle- 
siastical arrangements peculiar to the worst form of superstition and 
priestcraft that ever degraded the Christian community ; and yet such 
is the style of planning churches loudly called for by ignorance and 
intolerance at the present moment, and dignitaries of the establish- 
ment are not ashamed to prostitnte the influence of their station by 
joining in the ery, under a Jesuitieal pretence of encouraging archi- 
tecture. But to return to our immediate subject. After a prefatory 
historical sketeh of the progress of ecclesiastical architecture in 
Russia from the teuth century, Herr Hallmann proceeds to describe 
the plan, arrangement, and decoration of a Greco-Russian church. 
To follow this description connectedly would be to transcribe the bulk 
of the paper; we shall, therefore, be content to extract so much as 
relates to the principal feature of the interior—the Iconostasis, or 
sereen separating the sanctuary from the body of the church. It is 
probable that many who may have had the opportunity of seeing 
Greek churches, may not be aware of all the mystical intention of 
their ornaments : 
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“A perfect Iconostasis is the representation of the universe, or rather of 
the celestial kingdom. Tt is composed of four or five different tiers, four of 
which are indispensable, as will be presently explained. Each tier is com- 
posed of an nnequal number of pictures of saints, painted on tablets or long 
square surfaces, the position of which is rigorously fixed. 

“On the first tier, which rises generally a few steps above the ground, (the 
number of steps is indifferent provided thev do not exceed seven) are three 
doors; the middle is a folding door, by means of which a view of the altar is 
obtained during the ceremony, and is ornamented with the Annunciation of 
the Virgin, the Virgin on one of the leaves, and the angel on the other, ac- 
companied by the heads or emblems of the fonr evangelists; on the right is 
the effigy of Christ, on the left that of the Madonna—on the right after that 
of Christ, is placed the picture of the saint or of the festival of the church— 
then come the smaller doors already mentioned, which are single doors. 
Above the central door there are occasionally three angels’ heads, as sym- 
bolical of the Trinity ; above the smaller doors are placed, on the left the 
Greek cross, on the right the cross af Mnses, symbols of the new and old 
dispensations. Such are the indispensable arrangements of the first tier; if 
there be more room, it may be ornamented with other pictures of saints. 
Of these priucipal pictures only the heads, hands and feet are visible, the 
body is covered with a metallic clothing or drapery of silver or gold in very 
flat relief—the ground, like that of the whole Iconostasis and otten of tbe 
entire church, is gilt. Before each picture a lamp is suspended exactly in 
the middle, and the pictures ought not to be higher than to allow of kissing 
at least the feet. 

“ On the second tier Christ is represented in the middle, seated on a throne, 
clad in pontifical robes. On the one side is St. Jolin the Baptist, on the 
other the Madonna without the child—after that appear on each side two 
archangels and six apastles; the different tablets upon which these effigies 
are painted, seem in the ancient churches joined to one another without 
ornament—in the more madern they are divided by little gilt calumns. 

“ On the third tier we find the Madonna in the middle seated on a throne, 
holding the infant Jesus on her knees ; ou each side of her are seen the efti- 
gies of the prophets. 

“ Оп the fourth tier God the Father is represented on his throne in the 
centre, with the infant Jesus—on cach side are the patriarchs of the church; 
on this last tier the effigies are surmounted by small arches. the centre one 
being higher than the others. As the figures in the middle are seated, they 
are twice the size of the others which are standing. Sometimes there is a 
fifth tier, which is placed either between the first and second, or between the 
second and third ; aod upon the tablets of fhis tier are representations of 
the history of the Savionr, the last supper, the passion, the crucifixion, &c. ; 
this tier is generally only half the height of the others. 

* It remains yet to be mentioned that on the vault of the great cupola 
before the iconostasis is generally painted an enormous head of Christ, and 
that a great lustre nearly touching the iconostasis is suspended before it. 

“Тһе other parts of the church are ornamented with paintings on a gold 
ground; even the columns are decorated in this manner; but all these paint- 
ings represent miscellaneous subjects. In style they are wretched, and per- 
fectly resemble the art of the early Christian ages. The church is lighted 
generally by very narrow windows, perforated in the side walls, or in the 
drums of the cupolas; for festivals there is a great display of lustres, made 
of plated copper, which hang from the vaulted roof. The general internal 
appearance of the Greek churches is on the whole extremely solemn and 
imposing on account of their magnificence and mystic aspect.” 


The Institute showed their sense of the merit of this paper at the 
time it was read, by presenting a silver medal to its author. Тһе 
editors of the volnme have done him less than justice as regards the 
illustration of his work. There are two general plans and one ele- 
vation, and six specimens of Russian eupolas, crammed into one quarto 
plate, and the plans especially are so small as to be nearly useless. A 
second plate represents an lconostasis on a better scale. 

The * Report of the Committee appointed to examine the Elgin 
Marbles” in order to ascertain whether any evidences remain as to 
the employment of colour in the decoration of the architecture or 
sculpture, will require little observation, since it was printed entire in 
the last No. of the Journal. It is in one sense a most satisfactory 
document, since it sets at rest for ever all question as to what traces 
of colour may or may not exist upon the marbles subjected to exami- 
nation. 

This report concludes the first portion of the volume, comprised 
under the genera! head of “Antiquities.” The first paper of the 
second part, coming under the head of * Construction," contains some 
very important statistical facts on the cost of certain public buildings 
abroad, chiefly at Berlin, communicated by Herr Beuth, of that city, 
honorary and corresponding member of the Institute. Many of the 
buildings particularized are published in Schinkel’s “Architectonische 
Entwuerfe," so that the proportionate expense of building in Prussia 
and England may be easily deduced from the information furnished by 
Herr Beuth. By aschedule of prices for labour and materials, it appears 
that the former may be obtained in Berlin for less than half its cost 
in London, measured brickwork for about two-thirds, and timber for 
little more than one-fourth. These rates must be kept in mind in 
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estimating by the sums total the scale of liberality on which the 
modern public buildings of Prussia liave been erected. It appears 
that the sum of.£17,583 has been expended on the new church at 
Potsdam, 494,510 on the Theatre Reyal at Berlin, £30,879 on the 
School of Royal Architects, &c. 

Mr. Gwil's “Observations on the Weight of Entablatures” refer 
tothe proportions between the supports and the mass supported, in 
the orders of architecture ; and he shows a probability that the pro- 
portions assigned by the ancients to their columns and entablatures, 
may be founded on a principle of making the area of the mass 
supported, taken on the geometrical elevation, equal to that of the 
supports, and the voids, or intercolumniations, equal to the amount of 
both. Itis clear at first sight, that these conditions are fulfilled by 
any colonnade, where the intervals are systyle, and the entablature 
somewhat more than one fourth of the height of the column, propor- 
tions which are very nearly observed in the best works of antiquity. 
The rules laid down by Vitruvius tend to the same point, and Mr. 
Gwilt’s position is further strengthened by the actual measurements of 
some of the ancient temples which he has compared in a table, thongh 
others are rather wide of the mark. It is impossible to suppose the 
coincidences which occur to be accidental, but they will scarcely bear 
out a general rule, which, to be worth any thing, ought to be of general 
application. The effect of such а law in architecture would be, to in- 
erease the load in proportion to the diminution of the support. It is 
obvious, that as the height of any series of supports of given diameter 
is increased, and their strength consequently diminished, both really 
and apparently, the intervals between them inerease in area, and so 
therefore must the superincumbent mass be increased in order to ful- 
fil the conditions. itis true that within certain limits this is the actual 
practice of the ancients. A Corinthian entablature one-fourth of the 
height of the column, is a greater proportionate load than a Tuscan 
entablature bearing the same relation to its support, (the intercolum- 
niation remaining the same). This apparent anomaly hus been very 
well explained by Sir W. Chambers, and we object to Mr. Gwilt’s 
view of the subject, only because it is too sweeping, and because we 
think he ought to have taken the limits of the ancient practiee into 
the account. 

We do not understand the author's mode of dealing with the pedi- 
ment. The diagrams on this subject require explanation; they seem 
to represent the entablature diminished in height until the addition of 
the pediment makes up the required mass; but we are not aware of 
the existence of any such practice either in ancient or modern com- 
position. Nor can we discover by what process the voids in the por- 
tico of the Pantheon are made cut to be equal to the solids, as stated 
in a postseript by Mr. Cresy, especially as these proportions are set 
down very aceurately in the preceding page as 1554 to 2-13. 1t must 
be observed that Mr. Gwilt does not by any means insist upon this 
part of the theory, but as regards the proportions between the sup- 
ports and the weights, he considers that there is every appearance 
of its being strietly true. 

The next paper in orderis on * Lithology," or observations on stone 
used for building; by Mr. C. H. Smith. Mr. Smith, it is scarcely 
necessary to remind our readers, was a member of the Commission 
appointed to survey various quarries throughout the Kingdom, for the 
purpose of selecting stone for the new Houses of Parliament. The 
information resulting from this inquiry has found its way to the public 
іп several shapes, but in none more likely to be of general practical 
utility than the able and well digested performance before us. The 
author treats principally of those extensive and useful classes of stone, 
the sandstones and the oolites; but we must rather eall the attention 
of our readers to the pertinent remarks which occur on the conse- 
quenees of want of attention on the part of the architect to the quality 
of the, materials offered for his use. The effeets of this negligence 
are particularly to be noted in the metropolis, where all stone must be 
brought from a distance, and where even the most inferior is searce 
and dear. Mr. Smith shows that of Portland stone, so mueh in request 
in London, there are numerous shades of quality, dependent mainly on 
the position of the bed from whieh it is raised, and partly from the 
variation in the corresponding beds in different localities, and yet this 
cireumstance is scareely ever considered in selecting the material. 
Portland stone is Portland stone, and the architect is too ready to 
aecept it as it eomes to market. 


“ I have carefully looked over,” says Mr. Smith, “ many specifications for 
public and private buildings, and find the materials usually described to be 
of the best quality; but the general tenour of those parts describing the 
stone to be used rarely amounts to anything more than the mere well-known 
пате, preceded by au adjective, such as “ 004 Portland stone," but what 
is to constitute that “ goodness” is altogether undefined. 

* Large qnantities of Portland stone of an inferior quality are brought to, 
London, not because the island is deficient in the best kind, hut because all 
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our large buildings are executed by contracts, at so remarkably law a price, 
that the mason’s stndy is not what kind of stone will be most durable, but 
what stone can be wrought by the workmen must expeditiously, and thereby 
yield the largest profit ; and of course the proprietor of the quarries will only 
send such stone into the market as is likely to suit his customers. St. Paul’s 
Cathedral, and many of the churches and other large buildings, erected in 
the reign of Queen Anne, were constructed with stone very superior, as far 
as regards durability, to the greater quantity now used; and yet the quarries 
from whence those sources were derived have been deserted heyond the 
memory of any inhabitants now living at Portland; and the only reason as- 
signed is, because the merchants find they cannot sell snch stone, on account 
of its being a little harder, and thereby more expensive to work.” 

“ Abundant examples of defective Partland stane miglit be pointed out; but 
when we consider that the stone brought from the island, good, bad, and in- 
diiferent, is all shipped fram the same pier, which is a very small one, and 
that notwithstanding the blocks are marked in the quarry, so as to denote 
from whence they were obtained, it is possible that same of them may he 
misp'aced, we ought not to be surprised if occasionally a very bad stone 
is conspienously placed in a building that is otherwise in excellent con- 
dition; and this we find more particularly to be the case in our modern 
structures, arising по doubt sometimes from ignorance or inattention, but 
often froin some trifling interest, such as using a stone hecause it is just of 
the dimensions required." 

“ There are not fewer than fifty or sixty quarries already opened at the 
Ше of Portland, most of them along the north-east and north-west cliffs, at 
an elevation of several hundred feet above the sea. The stone from each of 
these quarries, and from different beds in the same quarry, almost always 
presents some minute particularities, which, on very attentive examinatiun, 
will serve to distingnish it from others. In many instances these distinc- 
tions are so conspicuous as to be evident on the most ca:ual inspection.” 


Bath stone is brought to the London market under precisely the 
same circumstances. 


“ The principal quarries are at Box, Coombe Down, and Monckton Far- 
leigh. The stone from each uf these districts, and even in the same quarry, 
where there are generally a number of beds lying upon one another, is fre- 
quently found to diifer, in some of the minor characters, from all the rest; 
such as being harder, coarser, more or less durable, &c., all of which are in- 
discriminately sold iu the markets under the general name of “ Bath stone,” 
and it rarely happens that an architect specifies what kind of Bath stone is 
to be used. 1t is always understood that the materials are to be good, or of 
the best kind; and it unfortunately too often happens that the stone which 
looks best when fresh from the workman’s hand, is frequently of a description 
most subject ta premature decay. If it he left to the mason’s choice, he is 
sure to select the stone that may be most expeditiously worked.” 


Bath stone finds little favour with our author, who disposes very 
satisfactorily of the common notion that it stands better in its native 
air than when exported to a distance. 


“Тһе plain matter of fact is," says Mr. Smith in his plain matter-of-fact 
style, “‘thdt the stone used in the construction of the oldest buildings at 
Bath was procured from the Dox quarries, which is in the more important 
qualities very superior to and far more durable than such as is now generally 
used. The Box quarry stone is still used occasionally in and about Bath, but 
the stone merchants in Londou have long since discovered that the masons 
will not buy it on account of its being a little coarser and harder, and thereby 
more expensive to work.” 


Two other vulgar errors on the same subjeet are also notieed. 
Speaking of the deeay which is already manifest in the restorations 
of Henry У11.°ѕ chapel, Mr. Smith observes as follows: 


ч That there are many stones in the building which at present show no 
symptoms of decomposition is readily admitted; and those persons who 
advocate the use of Bath stone for such highly decorative purpases, frequently 
imagine that suflicient care has not been taken fo place the stones on their 
natural bed. The importance of such precaution is generally very contide- 
rably overrated; I do not consider it signifies which way a stone is fixed, 
unless it presents a decidedly taminated structure, which scarcely ever occurs 
amongst the oolites. A stone of an open, powdery, and slightly cemented 
texture, will, if exposed to the weather, decompose in a comparatively short 
space of time, in whatever direction it may be fixed, or whichever surface 
may be parallel to the horizon. 

“ Another generally received fallacy is the opinion that soft stone will be- 
come hard and durable by exposure. Although this notion is true to a eer- 
tain extent, it is not of sufficient importance to warrant its appreciation in 
architectural works. All kinds of stone while in the rock, or when recently 
quarried, are somewhat softer and more easily worked than after they have 
been exposed to the atmosphere a few months, owing to the stone in its 
original situation being more thoroughly saturated with moisture that ean 
ever be accomplished after it has been once allowed to get dry. This is a 
principle well known to masons, for it is a general practice amongst work- 
men to frequently wet a stone, especially if it be rather of a hard quality, 
during their operation of working it into mouldings or ornaments, to make 
it work, as they term it “more kindly." If the stone be remarkably soft, it 
is advisable not to let it dry too fast after it has been taken from the quarry, 


1842. 


for fear of its cracking. in consequence of the moisture being removed from 
the outside before the intcrior of the block can have had time to evaporate; 
hence, while the central part remains of its original size and extremely damp, 
the surface will dry, shrink, and thereby cause many invisible cracks, the 
effect of which will be conspicuous after a sharp frost. 

“ АП frec-working limestones and oolites become in some degree harder 
on their surface by exposure to weather. This arises from a very slight de- 
composition taking place, which will remove most of the softer particles, and 
Icave the hardest and most durable to act as a protection to the remainder. 
In addition to which, the pores and interstices of the surface get filled with 
dust and dirt, washed in by rain assisted by powerful winds; all which cir- 
cumstances help to secure the least protected grains from external violence. 
If the stone be naturally compact and durable, a surface of this description 
will materially assist its duration; but, on the other hand, such material as 
the Ifeddington stone, near Oxford, or the most peris! able Bath stone, wilt 
in duc time similarly attain a hard crust, which, from the general body of the 
stone being loose and powdery, is not sufficiently compact to hold on; watcr 
will soak in behiod the crust, canse a swelling and disruption on the surface, 
which ultimately breaks. The crust thus opened gradually bends forward 
more and mare, until finally the weight of the disintegrated portion causes it 
to fall off. In some instances, as in Bath stone, these defective places rarely 
exceed an incu or two of surface before the decomposed part falls off; 
whereas the crust of the buildings at Oxford is so remarkably tenacious that 
it peels off and hangs like rags, often as much as a foot superficial, before it 
entirely separates. Upon the whole, 1 do not consider it a recommendation 
to a soft stone to say that it gradually becomes harder on the surface.” 


We must take leave of this paper, from whicb we are tempted to 
continue our extracts toa greater length than might be advisable. It 
is illustrated by a map of the Island of Portland, and a section of the 
strata from which the stone is raised. Н concludes with some obser- 
vations on M. Brard’s process for testing the qualities of building 
stone by disintegration, which Mr. Smith holds rather cheap, as not 
being supported by established physical truths, that is to say, by the 
effects observed to have taken place in the same kinds of stone by 
long exposure in old buildings—Barnack stone, for example, which 
remains generally in the highest state of preservation in Peterborough 
Cathedral, and other buildings in the neighbourhood of the quarries, 
disintegrates rapidly under the process, while otbers which stand high 
for durability under this test, are found to have suffered severely from 
the slow tooth af age. 

To Mr. Fowler’s paper “On warming and ventilating the long room 
of the Custom House, London, upon Dr. Arnott’s principle,” we have 
but little to say. The practical application of a familiar principle is 
precisely one of those subjects best calculated to ocenpy profitably the 
time and attention of an evening meeting, and had we experienced 
the pleasure of hearing this paper read on such an occasion, we could 
have complimented the honorary secretary very sincerely еп his pro- 
duction. But for its place among the transactions it has probably 
been indebted to its illustrations, which exhibit the only specimen of 
original design with which the Institute have favoured us. The 
composition in the second plate being quite unconnected with the 
practical part of the subject, itis to be presumed, from the extra- 
ordinary distinction with which it is treated, that the Society are 
proud of it. We must confess we would rather the same breadth of 
copper had been bestowed upon Herr Hallmann; but, this, as tlie 
upholsterers say, is а mere matter of taste, and we hint ап opinion 
upon it with extreme diffidence. 

The concluding paper is a report on the construetion of the stone 
areh, (or, aecording to popular designation, “stone beam,") whieh 
exists betweeu the western towers of Lincoln Cathedral, by Mr. 
Nieholson, accompanied by an engraving, made from very careful 
measurements. This areh, which is an object of curiosity from its 
extraordinary flatness and lightness, consists of 23 stones of unequal 
lengths. Tbe width of the extrados is barely 1 ft. 93 in.; the thick- 
ness of the arch is uniform throughout, and is 11 in.; the span 27 ft. 
11 in. between the apparent abutments, but as the walls on бо sides 
have been cased since the arch was built, the original span is 30 ft. 
The arch having settled into a somewhat irregular shape, doubts have 
arisen as to the nature of the curve; but Mr. Nicholson’s minute 
investigation decides it to be a pointed arch, drawn from two centres, 
the сіюті of the southern arc being 13 ft. 11:664 in, and its versed 
sine 955 in.; and the chord of the northern are 14 ft. 0-231 in., and 
the versed sine 28 in. 

The object for which this singular structure was erected is a 
mystery, and Mr. Nicholson considers ıt in vain to offer any 
conjecture as to its purpose. Mr. Papworth, however, suggests ina 
postscript, that it might have beenset up at the time when the vaulting 
of the nave was built, as a fixed point from whence levels and mea- 
surements might be taken. 

We now conclude our lengthened notice of this volume, with an 
earnest hope that the Institute may speedily be in condition to lay 
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before the public ancther, equally instructive, entertaining, and orna- 
mental. We cau bestow upon them, at parting, no better wish. 


Appendiz D to the new edition of Tredgold on the Sleam Engine and 
on Steam Nutigation. On the Archimedean Serer, or Submarine 
Propeller. By Еплан Garrowasy, Civii Engineer. London: John 
Weale, 59, High НоШого. 1512. 


"Tur is а work which does Mr. Galloway grent credit, and which, 
we venture to predict, will be received by engineers most favourably. 
The subject is itself one of great interest. and Mr. Ga'loway bas 
treated it ina very perspicuous and business-like manner. He evidently 
understands what he talks about—has studied it deeply and well—and 
has the art, moreover, of stating what he knows in clear, concise, and 
not inelegant language. Our inquisitorial office would speedily become 
а sinecure, if we had nove uther than such books ss this to deal with. 

Mr. Galloway first gives us a short bistorical account of the Archi- 
medeau screw as a propeller, from which we extract the following 
passages :— 

*In a work on the theory of the screw of Archimedes, published 
at Paris in 1768, by M. Paucton, the following passages occur :— 


‘The oar is an instrument by means of which we are enabled to move a 
vessel on the surface of the water. It is a long lever, terminated by a flat 
end, by the pressure of which upon the fluid an operation similar to the 
action nf a wedge upon wood is produced. The point d'appvi of this lever 
is the pin to which it is attached; the moving power is the rower; and the 
resistance is the fluid: which is, however, contrary to the opinion af some 
writers. lam surprised that no one has thought of changing the form of 
the common oar, it being evident that it is not perfection. In etfect, besides 
that the action of the rower is not calculated to make the vessel advance 
equably, because the oars describe arcs of circles in their movement, the 
rower is obliged at least to employ a moiety of his time and strength to lift 
the oar out of the water, and carry it in advance. To remedy this incon- 
venience, it would be necessary to substitute for the ordinary oar an instru- 
ment the application of which would he if possible uniform and continuons ; 
and this property will, I think, be found in perfection in the ptérophare (the 
Archimedean screw). We sbould be able to place two of them horizontally 
and parallel to the vessel’s length, one on each sidc, or one only at the fore 
part. The ptérophore may be entirely immerged, or up to the axis only, as 
is desirable. The size of the ptérophnre will depend on that of the vessel. 
and the curvature of the thread on the velocity with which it is proposed 
to row.” 

This is, perhaps, one of the earliest notices of the screw as an 
instrument of propulsion since the revival of learning, but it appears 
to have been in use among the Chinese for that purpase from time 
immemorial. Some of the schemes of propelling by means ofa screw, 
which drew the public attention about thirty or forty years ago, were 
simply importations from China. Mr. Galloway quotes some certifi- 
cates, with the view of showing that the screw had been introduced 
in some of our Government vessels as an auxiliary means of propulsion 
as early as 1802, and that the models of the plans then adopted were 
subsequently examined and approved of by Mr. David Napier—than 
whom there are few better judges in all such matters. He then reca- 
pitulates the statements of Marestier in his work on American steam 
navigation; the projects of Brown, the inventor of the gas vacunm 
absurdity; and the speculations of Tredgold, which are shown to be 
in many respects erroneous; after which he comes to the era created 
by the achievements of Mr. Smith, to whom, we conceive, any success 
this mode of propulsion has realized is mainly attributable. The 
structure and performance of the Archimedes are next minutely 
described: with these details many of our readers are already con- 
versant ; and those who are not so we must refer to Mr. Galloway's 
work, as по abstraet would be useful, and no abridgment would be 
right. Of Eriecson's propeller, shown in Figs. 1 and 2, we think 
favourably ; and Mr. Rennie’s modification of the screw, represented 
in Fig. 3, is certainly very ingenious. Hunt’s propeller is 'also inge- 
nious, though in its present state attended with many obvivus iucon- 
veniencies, Capt. Carpenter's plan is a crudity, and is scarce anything 
more thau a reproduction of one of Shorter's worst projects. 

On the mode of communicating motion from the engine to the 
screw, Mr. Galloway makes some very judicious observations. The 
instruments for modifying motion are toothed wheels, straps or ropes, 
and fiictioa surfaces; and as the screw has to move at a much greater 
velocity than the engine, the adoption of one or other of these agents 
is indispensable. "l'oothed whee.s are very noisy, occasion consider- 
able loss of power from friction, and are very snseeptible of injury ; 
friction straps are liable to stretch and slip, especially when subjected 
to the influences of heat, sait water, aud steam; and friction surfaces 
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require a degree of pressure to attain the requisite adhesion, which 
invariably superinduces a most injurious friction in the bearings. 
With the view of obviating this defect of the plan of communicating 
motion by friction surfaces, Mr. Galloway submits the following 
contrivance of his own:— 


“Tn this arrangement, shown at Fig. 4, it is proposed to use two engines 
of the form of which stationary engines are usually constructed, that is to 
say, they would have their beams above the cylinders and cranks: d d are the 
cranks, which are at a right angle to each other; се the intermediate shaft ; 
b a b is a double coned wheel connected by the cylindric part a. This is all 
cast in one piece, and accurately turned on the conical parts 6 6; eg and fk 
are two wheels attached to axes і andj. ‘They are conical at the parts f and 
с, and cylindrical at the parts g and A. The diameters are one-fourth of the 
large cones р й. The axis i is the screw axis, and j the adjusting axis ; & is 
a spring which, by means of screws, can be made to force the cone f towards 
the axis e e, If, therefore, we suppose a given force to be ihus communi- 
cated, it will advance the surfaces of the cones together with four times the 
pressure there is exerted at д. In this condition of the parts, if the engines 
be put in motion they will cause the cones b bto ium the smaller wheels 
e g, f h, in opposite directions; but ihe pressure necessary to produce contact 
will he principally exerted hetween the cylinders g and л, which, being a 
rolling motion, is free from friction, and the power of the engine will thus 
be transmitted to the screw with only a loss of power entailed by the small 
amount of friction at & It is obvious also in this contrivance that there is 
searcely any friction at the bearings of запа ў, which, owing to the cones 
having the force comnmnicated at two opposite points in their periphery, 
exert no pressure on their hearings, except that of gravity." 


Fig. 3. 
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Fig. 4. 


" 


We question whether this expedient, though a very good one, is 
the one wanted. А rotatory engine appears to be the desideratum, in 
those vases in which the screw requires to be driven at a great speed; 
and in other cases it is the best plan, we think, to employ engines of a 
short stroke, and couple them immediately to the shaft from which 
the screw derives its motion. This has been done in Mr. Wimshurst's 
vessel with very good effect, and, we believe, will invariably be found 
the best mode where the screw is employed merely as an auxiliary, 
or occasional impelling power. We find by a note, that Mr. Wim- 
shurst’s vessel, in which this plan is adopted, had not been constructed 
until after Mr. Galloway’s book was written; to which circumstance 
we mnst attribute the omission of all notification respecting her. We 
therefore feel it right to say, as Mr. Galloway would, we have no 
doubt, have said, had the opportunity been afforded him, that Mr. 
Wimshurst’s plan of driving the serew is the least exceptionable of 
any we have met with. А 


London as 1115. Ву Tuomas SuoTTER Boys. Folio. 1642. 


Mr. Boys’ “London as it is” is by no means London as it ought to 
be, or ought to be shown. It has, in truth, altogether disappointed us, 
for in no one respect is it at all satisfactory, the subjects being, with 
merely one or two exceptions, very badly selected, either quite stale, 
or otherwise of little interest, and very poorly represented, at least as 
views of buildings, for the architecture is very slovenly, loosely, and 
incorrectly drawn, and treated as altogether of subordinate interest in 
comparison with the fignres. As far as buildings are concerned, quite 
as good or even better representations, and those, too, far less stale in 
point of subject, are_to be met with in some of the penny and two- 
penny periodicals. There are, no doubt, many who will prefer Mr. 
Boys’ bustling London street-scenes, with crowds of vehicles of every 
description, to far abler executed architectural subjects; but we 
question whether any of that class of persons are the purchasers of 
fonr-gninea books, unless they be those whom Sir Robert Peel terms 
the * vulgar rich." 

The title of ** London as it is” would naturally lead us to suppose 
that the work is intended to exhibit more especially the recent arehi- 
tecture and improved parts of the metropolis, hy way of contrast to 
London as it was about thirty years ago. Yet if such was its author’s 
purpose, he has adopted a most singnlar mode of following out such 
plan, there being comparatively few subjects which might not have 
been shown sixty years ago. Such buildings as Temple Bar, St. 
James’s Palace, and the ''ower—or rather its mere outside walls— 
have little to recommend them for selection; and the views are so 
limited as to number, that they ought to have been carefully chosen; 
nor do they possess novelty of any kind, having been represented 
before, over and over again, and in many instances very much better. 
Nay, as if it was so exceedingly interesting and beautiful а subject 
that it could not be too much studied, Mr. Boys has given £o different 
views of Temple Bar; while of Newgate—which has so much of 
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character and picturesque expression to recommend it to an archi- 
tectnral pencil—he shows nothing ; of the Bank and its neighbourhood 
just as much; and of New London Bridge, and the new street and 
buitdings just by it, ditto, not to mention other dittes—for that would 
be to make a list of almost everything worth showing. It is trne, he 
does favour ns with a sight of St. Paul’s, but then it is only of a mere 
bit of it, as seen from Ludgate, where nearly all but the dome is con- 
cealed, and that is so drawn as to be so unsightly, that it might as 
well have been kept out of sight altogether. ‘There is very little, 
indeed, to show what London is at the present day, where its street 
architecture has been improved. There is a view of Pall Mall, and 
two others of Regent Street, one of them taken from Hanover Chapel, 
of which uot the front, bnt merely a single column of its portico is 
introduced, and that drawn monstronsly out of proportion, —and they 
are almost all. Whatever may be his ability in other respects, Mr. 
Boys is evidently not a very able architectural draughtsman. In fact, 
he seems to have considered the buildings themselves as of very 
secondary importance—as nothing more than backgrounds to his 
groups of figures; and he would, therefore, have done better to have 
undertaken a work that did not require proficiency in architectural 
drawing, and whose title would not have held out the promise which, 
far as it is from fulfilling it, it now does, Foreigners, and others who 
have not visited London, must form not the most favourable idea of it 
from the representations here given of it. 

The work is eminently calculated to dissatisfy and disappoint, if 
only by its challenging comparison with snch works as Nash’s “ Man- 
sions," Haghe’s “ Belgium," Müller's “ Age of Francis 1.” &c., which 
it rivals in price, in size, and external appearance, but although in- 
tended so, is certainly not worthy of being placed on the same shelf 
with them. А similar remark applies to Morison’s “ Views of Haddon 
Hall,” for though that also is verted exactly like the publications we 
have just mentioned, it isso obviously inferior to them in execntion 
that, even if admitted to the same table, it must be content to sit 
“below the salt." In trnth, it is very ill-timed; had it appeared 
some half-dozen years ago, it might have been considered a very fair 
specimen of its kind, whereas now, coming after Nash’s and other 
masterly specimens of architectural drawing and lithography, it тапі- 
fests a very sad falling off. Weare aware that the character we have 
here given, both of Mr. Boys’ and of Mr. Morison's work, differs 
greatly from that expressed by other journals, who have spokeo of 
both in terms of highest commendation—as they would probably do 
of anything else, no matter what—were it to come before them in the 
same imposing form and array. In fact, there are some journals which 
seem to keep blank forms of criticism, requiring merely to be filled 
up with the names of the publications sent to them, for the same tone, 
the same off-hand remarks, the same complimentary epithets occur 
again and again, and perhaps suit one work just as well as another. 


On increasing the evaporative power of boilers, with incidental remarks on 
the management of furnaces and the prevention of smoke. By CHARLES 
Wye WiLLiAMS, Esq. 


Whatever we may think of Mr. Williams’ talents, we must at least 
allow that his industry is most exemplary. To an ordinary man the 
duties of managing director ofa steam company would alone have 
afforded abundant occupation ; but so lightly do those duties sit upon 
Mr. Williams that le is able to reconcile them with the functions of 
an itinerant lecturer, and maintains as great an agitation respecting 
his patent projects as if no other subject bad a claim upon his serious 
attention. We might appland this diligence if exercised in a proper 
spirit or expended on a legitimate object; but when devoted to the 
multiplication of vain and arrogant elneidations of useless and puerile 
devices, its onlv effect is to quicken contempt and provocation into 
active resentment. But our anger if raised is immediately softened 
into commiseration by the spectacle of a man so possessed with the 
passion for popularity, even among withered hopes aud in declining 
years, as to hold no means unsanctified that will place in liis trembling 
hand the glittering gand :—querulous and irritable from the conjunc- 
tion of meagre abilities with measureless ambition—and growing old 
iu dipping buckets into au empty cistern in the visionary idea that he 
draws something up. 

We entered so fully into the merits of Mr. Williams! projects in 
some of опт former numbers that it would be snperflous now to re- 


examine them, especially as there is nothing in the present treatise: 


capable of weakening in the least degree the force of our former argu- 
ments. We showed, we believe, to the satisfaction of our readers 
that the spike boiler was neither original nor eflicacions, and that the 
argand furnace was neither more пог less than one of the old smoke 
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burning projects raised from the dead, and disguised under a new 
name, and a few insignificant variations. The proofs of these facts it 
is needless to multiply, aud wonld be useless to repeat; and we mean 
on the present occasion to limit our remarks to the characteristics of 
this gentleman as an anthor—his merits as an inventor being suffi- 
ciently notorious. 

Mr, Williams commences by giving us an explanation of the cir- 
cumstances which led him to inquire into the defects of boilers, and 
which he says “will be a sufficient answer to the assertion that engi- 
neers and boilermakers know their business much too well to lack in- 
struction from a pack of effervescent chemists and druggists.” These 
circumstances are, that in 1823 he established a steam company “and 
undertook to have the first steam vessel constructed capable of main- 
taining a commercial intercourse across the Irish channel during the 
winter months, and which till then had been considered impracticable,” 
—that with respect to the perfection to which the hulls of steam ves- 
sels have been brought, he begs to refer to the specifications of those 
belonging to the City of Dublin Company furnished to the commis- 
sioners of steam vessels inquiry—and that with respect to the per- 
fection to which both Aulis and machinery have been brought, he refers 
us to the steam ship Oriental. Our readers will perhaps be puzzled 
to discover what all this has to do with the allegation that engineers 
and boilermakers are at least likely to know something more of en- 
gines and boilers thana parcel of empty and self-sufficient apothecaries; 
and indeed we are аё а loss to discern any purpose іп these intima- 
tions, unless it be to impress us adeqnately with Mr. Williams’ im- 
portance. But we think the illustrations peculiarly nnfortunate : the 
specifications referred to are very imperfect in many respects, and all 
the world knows that the most of the vessels belonging to the City of 
Dublin Company are the worst planned and most unsightly tubs afloat, 
The Oriental is certainly a fine vessel, though we are not aware of 
anything peculiar about her for which particular merit can be claimed : 
but nothing can he clearer than if the nature of Mr. Williams’ respon- 
sibility be such, that to him is due the merit of success, to him should 
also be due the demerit of failure if failure arise. Now the Liverpool, 
the consort of the Oriental, and also under Mr. Williams’ controul, 
was at first a failure; yet Mr. Williams declines all participation in 
the blame consequent thereupon: so that it would appear to be his 
happy prerogative to monopolize all the credit of success, and throw 
the odium of failure, as often as it occurs, upon some other person, 
Mr. Armstrong states in his treatise on steam boilers that the return 
ofthe Liverpool on her first voyage to New York arose from the in- 
troduction of some species of smoke burning scheme—or at least some 
tampering with the furnaces of which the makers of the machinery 
did nat approve; and altbongh Mr. Williams denies that this was the 
cause of the failure, he admits that such interference actually took 
place with the view, he says, of relieving, if it could not remove, cer- 
tain supposed defects in the construction of the boiler. This admis- 
sion settles the question: for if the boilers were taken out of the hands 
of the manufacturers, and the furnaces altered to suit the views of 
other parties, the manufacturers could not be held accountable for the 
resnlt: and as the same boilers, so soon as the furnaces were restored 
to their original mode of action, enabled the vessel to make subse- 
quent voyages to New York without anv failure, it would certainly 
appear that the first failure arose not from any inherent defects in the 
boilers themselves, bnt in consequence of the introduction of some 
improvement which when removed or discontinued enabled the boilers 
to operate with their proper efficacy. . 

It had always been опг impression that steam communication had 
been maintained across the Irish channel during winter antecedently to 
1823; but Mr. Williams assures us that up to that date the mainten- 
ance of a commercial steam intercourse during winter was looked upon 
as impracticable. Now a commercial steam intercourse could hardly 
be held to be impracticable if auy kind of steam intercourse had pre- 
viously been maintaineit; for the doubt was not whether a bale of 
muslins conld be carried, hut whether tlie voyage could be performed 
under adverse circumstances of wind and water; and as tliis donbt 
continued to exist according to Mr. Williams up to 1523, when he first 
built a steamer, and showed it to be without foundation, we must set 
him down, as by his own showing, the first person who accomplished 
regular winter voyages across the Irish chael, Now in a report of 
a Select Committee of the House of Commons of the date of May 2nd, 
1822, and another of the date of June 12th, 1822, we find it stated that 
а steam communication had been maintained all the preceding winter 
across the Irish channel, and that numerous steam vessels commercial 
and others had maintained a regular winter communication upon the 
open sea lor some time previously. We confess ourselves unable to 
reconcile this statement with that of Mr. Williams, that up to 1522 
when he began operations such ап achievement was looked upon as 
impracticable ; and we trust that our readers before they arrive at 
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any conclusion, will weigh well the testimony on both sides of the 
question. On the oue side they have the positive assertion of a gen- 
tteman of experience and station upen a matter personal to himself, 
and in which it is hard to suppose he could be mistiken. Upon the 
other side they have the declarations of a committee of the House of 
Commons, backed by the evidence of a host of witnesses who it can- 
not be supposed had any desire, even if they had the power, to falsify 
a matter which mnst have been abundantly notorious. Every reader 
must form a conclusion for himself from the balance of evidence before 
him, and will probably adopt that opinion which involves the least 
wonderful supposition. 

The general character of the present work is identical with that of 
Mr. Williams’ other literary productions :—intolerably prolix—mar- 
vellously superficial—and absurdly ostentatious: and indeed these are 
among the cardioal specialities of the minute philosophy and the 
natural concomitants of imbecile pretension. An author of this class 
never knows when to have done—he is unwilling to lose any oppor- 
tunity of making the most of his talents and materials—and takes 
especial care that nothing of the least moment shall be dismissed till 
its merits have been made apparent to the most impenetrable or inat- 
tentive. In the idea that anything which has once snggested itself to 
him cannot be unimportant to the world in general he gives his readers 
—not a selection of his conceptions—but them all, and dilates and 
elaborates the most paltry truism to the consequence of an important 
proposition. He does not possess the forbearance to state his views 
and arguments in a popular and concise manner, and cast them upon 
the waters of public opinion to sink or swim as their merits deter- 
mine; but must have long speculative introductions and learned mysti- 
fications—endless repetitions and digressions—illustrations and de- 
ductions—recapitulations of what every body knows, and demonstra- 
tions of things nobody ever thinks of doubting—objections anticipated 
and answered—and predictions as to the influence of his doctrines 
upon the fortunes of all men, and the destinies of all future generations; 
and if an idea of more than ordinary value is hit upon, it is exhibited 
in so many different lights and reproduced in so many different atti- 
tndes, that its whole force and elasticity are extinguished,—the reader 
is wearied, perplexed, disgusted,—and turns with aversion or pity 
from the perpetual display of such vain ambition and such conspicuous 
penury. 

Bui we question whether the operose dullness of Mr. Williams’ 
literary perpetrations constitutes their most exceptionable characteris- 
tic. There is a vein of disingenuousness running throngh them which 
often excites our shame and provocation, and their uniform tone of 
arrogance and pomposity cannot fail we fear to alienate every reader’s 
affections, and give rise to associations not by any means favourable, 
and nearly, if not altogether indissoluble. Indeed this gentleman’s 
arrogant and emphatic manner operating upon his habitual trick of 
overrating all his own conceptions, occasionally gives rise to the most 
ludicrous combinations. His revelations are preceded by such a note 
of preparation, and such precantions to ensure for them a distinguished 


reception, that the highest expectations are excited, and when after 
having prepared his hearers for something very impressive, he utters, 
as is often the case, only an éal/cised truism or inconceivable stupidity, 
the ridicule is irresistible, and its effect scarcely ever to be got over. 
Such a failure admits neither of toleration nor apology—it makes 
weakness manifest where a display of strength was intended—and 
must eventually be fatal to the faith of the most credulous even of his 
disciples. ; i 

We regret to find, that Mr. Williams has in the present work 
repeated the absurd charges he bronght against our mechanical 
engineers on a former occasion, of being altogether ignorant of the 
chemistry of combustion, and of knowing nothing whatever about 
hoilers. Our engineers have treated these charges with the significant 
silence to which, perhaps, they are alene entitled; but our function 
leaves us no such option, and we feel called upon to tell Mr. Williams 
articulately aud in direct terms, that his charges are unfounded. If 
our leading engineers know nothing about engines or boilers, where 
is such knowledge to be found? Does Mr. Williams imagine that he 
or the most accomplished master of gasconade or falsetto will be set 
down as the depositary or originator of that mechanical proficiency 
which has made this country the envy and admiration of surrounding 
mations—added dignity to her sceptre, and magic to her name? Or 
shall we conclude that Mr. Field, Mr. Farey, Mr. Miller, Mr. Brown, 
and numerous others we could mention—mer who wonld be ornaments 
to any profession, and on whom the mantle of Watt has descended— 
have spent a life-time of labortous study and experience in achieving 
no progress and acquiring no knowledge, and are up to the present 
moment ignorant even of those elements of chemistry with which 
every school boy is conversant? One of two things is clear: either 
Mr. Williams makes a statement he does not himself believe, or sup- 
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poses that to be acquainted with any simple truth it is necessary to 
rave and fume, and vociferate respecting it. It appears never to have 
occurred to him that true science is a thing which shuns all display 
and noise, and that eminent merit is generally united with eminent 
modesty. 


The Hand.book of Manchester. By B. Love. Manchester: Love and Barton. 


Tuis is a well-iffustrated work. It contains a description, with views, of 
most of the public buildings of Manchester; likewise some interesting 
statistic information connected with its manufactures. It is a book that 
ought to be in the hands of every visitor to that important “ Metropolis of 
Manufactures.” 


REPORT OF THE COMMISSIONERS ON THE FINE ARTS. 
REPORT. 


We, the Commissioners appointed by your Majesty for the рогроѕе 
of inquiring whether advantage might not be taken of the rebuilding 
of your Majesty’s palace at Westminster, wherein your Majesty’s 
Parliament is wont to assemble, for the purpose of promoting and 
encouraging the Fine Arts in your Majesty’s United Kingdom, and in 
what manner an object of so mnch importance might be most effectually 
promoted, humbly report to your Majesty that we have taken into our 
consideration the matters referred to us, and have given due attention 
to the Report of the Committee of the House of Commons in 1841 
on the Fine Arts, together with the opinions of various other com- 
petent persons on questions relating to the special objects for which 
the present Commission was appointed, and have consulted the 
architect as to the manner in which various kinds of internal decora- 
tion would affect his intended architectural arrangements; aud we 
beg now to report our opinion that it would be expedient that 
advantage should be taken of the rebuilding сі the Houses of 
Parliament for the purpose of promoting and encouraging the Fine 
Arts in the United Kingdom. 

Having thus come to an opinion on the first point to which our 
inquiry was directed, we have, in conformity with the instructions 
contained in our Commission, proceeded to consider in what manner 
the above-mentioned purpose could best be accomplished. With this 
view we have, in the first place, directed our attention to the question 
whether it would be expedient that Fresco painting should be em- 
ployed in the, decoration of the New Houses of Parliament, but we 
have not yet been able to satisfy onrselves that the art of Fresco 
painting has hitherto been sufficiently cultivated in this country to 
justify us in at once recommending that it should be so employed. Iu 
order, however, to assist us in forming a judgment on this matter we 
propese that artists should be invited to enter into a eompetition in 
Cartoons, and we have prepared the draught of an announcement on 
this subject, offering premiums of public money, to which we request 
the sanction of your Majesty. 

Iu framing this announcement we have felt that, although the com- 
petition which we at present wish to invite has reference chiefly to 
Fresco painting, yet if we were to confine our votice entirely to that 
method of painting, an inference might be drawn therefrom that we 
intended to recommend its exclusive adoption for the decoration of 
the new buildings. We have, therefore, inserted in our announcement 
paragraphs intended to explain that the future attention of the Com- 
mission will be directed to the best mode of selecting for employment 
artists skilled in oil painting and in sculpture, and that due consider- 
ation will be given to other methods and departments of Art applicable 
to decoration generally. 

We humbly subjoin as an Appendix to this Report, some papers 
treating in detail various considerations connected with the subject of 
our inquiry. 

Albert—Lyndhurst—Sutherland —Lansdowne—Lincoln — Aberdeen 
—J. Russell—F. Egerton— Palmerston — Melbourne — Colborne— 
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Charles Shaw Lefevre—Robert Peel—J.R. G. Graham—R obert Harry 
Inglis—Henry Gally Knight—B. Hawes, Jun.—Henry Hallam—s. 
Rogers—George Vivian—Thomas Wysc. 


Gwydyr House, Whitehall, 
April 22, 1842. 
APPENDIX. 


The general object of the Commission considered in relation to the state 
and prospects of the English School of Painting. 


As the Commission is understood to take up the present inquiry 
where the Committee on the fine arts, appointed bv the House of 
Commons in 1941, left it, it will be proper, by way of introduction, to 
recapitulate the leading opinions expressed in the Report of that 
Committee, 

It was there observed that “the chief object aimed at by the ap- 
pointment of the Committee," was “the encouragement of the fine 
arts of this country ;" that it was “ requisite that a plan should be de- 
termined npon, and that as soon as practicable, iu order that the archi- 
tect and the artist or artists to be employed, may work uot only in 
conjunction with, but in aid of each other; that thus the abilities of 
both would be exerted for the decoration of so eminently national a 
building ; and at the same time encouragement beyond the means of 
private patronage, would be afforded not only to the higher walks, but 
to all branches of art.” The report proceeds to recommend the em- 
ployment of fresco painting in the decoration of the new Houses of 
Parliament, suggesting, however, the necessity of further information 
and inquiry. 

The appointment of the Commission has fully secured the latter, 
and the general objects of the Committee have been recognised in the 
notice respecting a competition, already prepared for publication 
under the sanction of Her Majesty’s Commissioners. 

It is here proposed to consider the question of the decoration of the 
Houses of Parliament with reference to the state and prospeets of the 
English school of painting. And first it is to be observed that, although 
4 all branches of art” may be entitled to the consideration of the Com- 
mission, historical painting is not only generally fittest for decoration 
ona large scale, but is precisely the class of painting which, more than 
any other, requires “encouragement beyond the means of private 
patronage." Тһе want of such encouragement has long been re- 
gretted, not by professors only, but by all who have turned their at- 
tention to the state of painting in England ;—a proof that the promo- 
tion of bistoric art is an object of interest with a considerable portion 
of the public. 

The inference is not unimportant; for an already existing estima- 
tion of the higher aims of art, is in itself an earnest of their success. 
The desire which has been manifested for historical painting would 
not be entitled to attention if it could be traced to a passing influence, 
or to a disposition to imitate what had been achieved in other coun- 
tries, since this eould only lead to the adoption of superficial qualities, 
betraying, sooner or later, the absence of a vital impulse. Such at- 
tempts would be the more likely to be ineffectual, if a different style, 
however humble, really corresponding with the national taste, were at 
the same time cultivated witli marked success. The history of art is 
not wanting in examples of schools and of periods, with regard to 
which it might be a question whether a sudden demand for historical 
painting would have been a boon to the artists or to tlie lovers of art. 
The Dutch school of the seventeenth century might be adduced as a 
ease in point. 

It may here be remarked that, even where the direction of national 
taste is favourable to the cultivation of historical painting, the pecu- 
liar difficulties of that branch of art must sometimes place it in unfa- 
vourable contrast with inferior departments more commonly practised, 
and in which a relative perfection is more commonly attained. The 
disadvantages resulting from this contrast are peculiar to modern 
times: at the revival of art and during its progress to excellence the 
efforts in the grander style were not in danger of being undervalued, 
or stimulated to injudicious rivalry, by such a comparison. No school 
exclusively devoted to indiscriminate imitation then existed. The 
present influence of such schools and examples may partly account for 
апа excuse the occasional fastidiousness of modern amateurs with re- 
gard to efforts iu historical painting, and may render a consistency of 
style more difficult for the historical artist. 

These admissions with regard to the present difficulties of the highest 
style of art cannot, bowever, render it necessary to vindicate its ab- 
stract claims; the sole question fer consideration now is, whether in this 
country and at this time there exist grounds for hoping that historical 
painting could be cultivated with success, and whether it would 
ag a more, general interest, if it were duly encouraged by tbe 

State. 
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That the actual estimation of this department of art has direct re- 
ference to the moral wants of our own nation, is further proved by the 
repeated exertions of individuals in proposing plans for the promotion 
of the higher style of art, by the generous encouragement occasionally 
extended to its votaries by others, but above all by the efforts of the 
artists themselves. For it must always be borne in mind that the aims 
of the artists are not to be considered as accidental predilections apart 
from the public feeling, but as representing a portion of that feeling. 
However variously modified by other influences, the formative arts 
must always express the manners, the general taste, and, to a certain 
extent, the intellectual habits of the nation in which they are culti- 
vated; the chief couditions with regard to the last being, that the 
objects of mental interest should be analogous to the pursuits of taste, 
and at the same пое familiar to that portion of the public to which 
the arts are addressed. 

But to whatever extent the mind or manners of a nation may be 
communicable to its productions in art, the result is to be looked for 
rather in general tendencies than in degrees of technical excellence, 
and is especially to be sought where controlling influences, even of a 
salutary kind, are Jeast likely to interfere with the free expression of 
pational taste. Thus, the indications in question are not so evident 
in religious subjects, іп which a common education, and long conse- 
crated themes, have tended to elevate to a common standard the taste 
of the civilized world; nor are they so distinctly manifested even n 
certain subjects of local interest, such as the acts of illustrious indivi- 
duals, and the commemoration of national events ; themes which pa- 
triotism has everywhere supplied, and which presuppose a uniformly 
ennobling influence. The proper and peculiar tendency, the pliysiog- 
пошу, 50 to speak, of national taste, is to be detected in more spon- 
taneous aims ; in the direction which the arts have taken, when their 
course has been unrestrained, save by the ordinary influence of the ine 
tellectual and moral habits of society. 

It might be interesting to trace the connexion between the arts and 
national culture and character under such conditions; but the general 
truth of the view above taken has been so often dwelt on by the his- 
torians of art, that it must be unnecessary to adduce examples of such 
a connexion where circumstances must render it more than commonly 
direct. If it were proposed to compare the English school of painta 
ing (as regards its general tendency) with tbe schools of other coun- 
tries, it would, however, be just to consider the direction of taste in 
the latter when art has not been employed in the service of religion 
and patriotism, for it is under these circumstances that painting has 
been cultivated in England. The result of such a comparison would 
tend to vindicate the aim and character of the English school. 

But the inference from the above statement, whicli is more imme- 
diately applicable to the present question, is, that the efforts of the 
English artists in the higher branches of their profession are to be re- 
garded as an evidence of the tendency of taste in a considerable por- 
tion of the publie, and it remains to observe that both the efforts and 
the taste may be almost. irrespective of the common relation between 
demand and supply, since the due encouragement of the higher 
branches of art шау be “beyond the means of private patronage.” 
This apparent contradiction of a moral demand, for a particular class 
of art, existing independently, in a great measure, of its usual conse- 
quences—the actual employment of those who, with due encourage- 
ment, might respond to it, is explained by the fact that the decoration 
of public bnildings, with a view to moral or religious purposes, has 
always been necessary for the formation of a school of historical paint- 
ing. The history of arts shows that whatever may he the extent of 
general education, the service of religion or the protection of the state 
is indispeusable, at the outset at least, for the full practical develop- 
ment of the highest style of painting. Thus formed and thus exer- 
cised historic art lives and is progressive, but with the aid, however 
liberal, of private patronage alone, either its aim becomes lowered, or 
its worthier efforts are not sufficiently numerous to re-act on the gene- 
ral taste. А 

To many it may appear unnecessary to assert the capacity of the 
painters or of the public for the cultivation or appreciation of elevated 
art. But it must be remembered that while the great stimulus and 
support of public employment is wanting, the exertions of the artists 
are gradually compelled into other directions; and some observers, 
looking at this result alone, may draw erroneous inferences from it,— 
may sometimes hastily conclude that pictures of familiar subjects, 
which have been of late years predominant and deservedly attractive, 
represent the universal and unalterable taste of the nation. 

Such observers might, however, at the same time remark that the 
productions in question oftener approach the dignity of history than 
the vulgarity of the lowest order of subjects, and either by the choice 
of incidents, ог by their treatment, still attest the character of the 
national taste. ‘I'he evidence of an intellectual aim in familiar sub- 
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jects. may be therefore considered as an additional proof that the 
artists of England want only the opportunities which those of other 
nations have enjoyed, in order to distinguish themselves in the wor- 
thiest undertakings. But to place this question in its proper light, it 
will be necessary to take into consideration the peculiar circumstances 
under which the English school has been formed. 

The great impediments to the cultivation of the higher branches of 
art lave been already adverted td. With few exceptions, painting in 
England has not been admitted into churches, (a subject which it is 
not intended here to discuss) nor has it been employed to any extent 
inthe embellishment of public buildings. Other difficulties have 
existed, owing to various accidental circumstances. 

The perfection which the great Italian masters arrived at, was the 
result, it is trne, of slow experience, but happily for them the more 
ornamental and fascinating qualities of the art were attained last. 
With the English school it was the reverse. Its rise in the last cen- 
tury was remarkable for sudden excellence in colouring and cbiaro- 
scuro, an excellence so great, as to eclipse contemporary efforts in а 
severer style, while it gave a bias to the school. The peculiar union 
of what are called the ornamental parts of the art, with those essential 
to history, which las prevailed in England, not unattended with some 
sacrifice of more solid qualities, has been generallv attributed to this 
influence. 

This mixed character became more decided in consequence of the 
circumstances under which the school was developed; namely, the 
subsequent introduction aud prevalence of a style suited to small di- 
mensions. Most of the distinguished English artists in the time of 
Reynolds painted the size of life. The experiment, as regards private 
patronage, seems to lave been then fairly made, and the gradual 
change to reduced dimensions, appears to have been the consequence 
of the insufficient demand for large works, arising in а great degree 
from the limited size of English dwelling-liouses. 

Hence the execution of small historical pictures; a practice recom- 
mended by the occasional example of the best masters of every school. 
But where the subject is dignified, smallness of dimensions cannot 
consistently be accompanied by smallness of treatment. Minute imi- 
tation is not found in Corregiv’s Gethsemane, nor in Raphael’s Vision 
of Ezekiel, diminutive as they are. The breadth of manner which is 
indispensable in such elevated themes is not, however, essential in 
familiar subjects, and hence, when specimens of both styles, similar in 
size, but widely different in their technical conditions, are placed 
together, the impression produced by so marked a contrast is unsatis- 
factory, without reference to the difference of subject. 

Thus, partly through the influence of the “ornamental” character 
of the school, and partly to prevent this abrupt contrast of treatment 
in pictures which are to hang together in galleries, (for under such 
circumstances, the more abstract style appears to disadvantage,) the 
kind of historic art chiefly followed, is that which admits picturesque 
materials, thus combining the attractions of familiar subjects, with the 
dignity of the historic style. Under such influences has been formed 
an interesting portion of the more modern English school, distinguished 
onthe one hand from the Dutch, and on the other, from the small 
works of the Italian masters, embracing a great variety of subjects, 
sometimes scarcely removed from the familiar, sometimes approach- 
ing the grandest aim. 

The circumstances that have led to the general adoption of a small 
size are thus it appears, accidental, and the аспа! practice of our 
painters cannot be adduced as a. proof of their original choice of such 
conditions. The frequent efforts on their part, amid various difficul- 
ties, to recommend larger dimensions, are a sufficient proof of the real 
inclination of the artists. These efforts have not been confined to the 
ardour of youthful inexperience; many of our best artists have re- 
turned to, or persevered in such undertakings to the last; with some, 
the ambition to encounter the difficulties of this style was first kindled 
at an advanced period of their career. In the last century all the 
principal English artists, notwithstanding Hogarth’s success in small 
pictures, were in the habit, as already observed, of painting the size 
of life—Reynolds (considered as an historical painter), West, Barry, 
Fuseli, Copley, Northcote, Opie, and others. 

It cannot therefore be admitted that the artists of England are, by 
their own choice, confined to small dimensions; but the questions 
now are— 

Whether it is possible to afford more favourabic opportunities than 
ies which have hitherto existed for the adequate display of historic 
art? 

Whether such opportunities will be sufüciently numerous? for 
if not, the school, after attaining the excellence which honourable 
mn rent will assuredly call forth, may again languish; and, 
astly, 

Whether such encouragement will be in danger of diverting the 
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| taste and practice of some artists from that domestic art whicli is now 


so successfully cultivated ? 

The first of these questions, while it is immediately connected with 
the special object of the Commission, involves the consideration of the 
abstract relation of dimensions to styles of art. This subject lias been 
often discussed on grounds independent of teclinical requisites, and as 
very different opinions have been the result, it may here be allowable, 
without undervaluing the conclusions derived from other conside- 
rations, to refer to the mere physical or external conditions which 
must necessarily affect the question. 

In comparing the treatment of cabinet pictures with that of works 
of the largest size—for example, where the figures are colossal—it 
may be observed that the small picture, besides being executed with 
delicacy, generally exhibits a certain fulness of detail, while the large 
work is not only less elaborate, but is composed of fewer parts. Even 
assuming the same subject, and one requiring a variety of minute ac- 
cessories, to be represented on a colossal and on а small scale, it may 
be safely affirmed that the degree of detail which would be admissible 
in the small picture would be objectionable in the larger. In a grander 
and more ideal subject, where such detail would be inadmissible under 
any circumstances, the comparison could be less fairly made, but a 
similar influence would be more or less apparent. Thus, assuming 
other conditions to be common, the greater space never allows the 
introduction of more detail than the smaller, but generally, if not 
always, requires less. 

Without entering into the examination of this question as connected 
with the laws of vision, it may be remarked that although the indis- 
tinctness arising from distance may be counteracted, as regards the 
most important qualities in art, by increased dimensions, and by ap- 
propriate style and treatment, it must still tend to exclude certain 
refinements of imitation which are appreciable in pictures requiring 
to be seen near—refinements capable of conferring an interest on de- 
tails that may be unimportant in themselves. The inference is at 
once applicable ta the question proposed. The familiar subject, as 
fullest of accidental cirenmstance, must be best displayed in dimensions 
fitted for near inspection, and, in an advanced state of art as regards 
imitative excellence, must be a consequence of the habitual adoption 
of such dimensions. On the other hand, the larger the figures in a 
picture, the greater the distance at which the wark must be seen; and 
as the omission of detail is a consequence of that reduced scale of 
gradation which distance supposes—as the absence of minute par- 
ticulars is felt to be the attribute of distance without reference to the 
size of objects, so the accessories in the larger work of art require to 
be few and important. Thus, again, increased dimensions, by involving 
the suppression of detail, suggest subjects of corresponding dignity. 

Such appears to be the relation of dimensions to style and subject, 
considered with reference to technical results; as regards the question 
of taste, it may be observed that the involuntary conclusions derived 
from the influence of association agree with the practice of art. The 
analogy between grandeur and the absence of detail, and between 
minute circumstance and familiar incidents, is sufficiently apparent. 
With these analogies, the impressions produced hy magnitude and its 
attributes, and by the opposite qualities, respectively correspond. 

The general relation thus detined has often been reversed in works 
of art, but not with equally good results, for it may be remarked that 
large works, when elaborate in detail, and full of accidental cireum- 
stance, have the unpleasing effect of magnified cabinet pictures; on 
the ather hand, diminutive historical works, when treated with that 
breadth which belongs to the grandest style, must give the impression 
of large works diminished. The last-mentioned inconsistency can 
hardly be objected to; grandeur of conception and treatment must 
unquestionably be acceptable in any form, but nevertheless the abstract 
breadth of imitation which is indispensable in elevated snbjects is, 
under the cireumstances supposed, a kind of contradiction, inasmuch 
as the vague generalization of a distant or ideal effect is submitted to 
close inspection, and can only be so viewed. The small pictures by 
Raphael and Eo before referred to, are of this description; but 
the instances of such subjects being treated on so minute a scale are 
not frequent. 

It is unnecessary to enumerate other exceptions, or to refer to 
larger works in which a just adaptation of style may have tended to 
obviate an incongruity between subject and dimensions. lt may be 
sufficient to have dwelt on those plainer principles which result from 
the technical and externa! conditions that have been considered, but 
whiel: may afford a criterion with regard to same of the more arbitrary 
conventiuns of works of art. 

It may be added that even the extreme conclusions which might be 
deduced from the conditions referred to, are strictly conformable to 
the authority of the. grandest examples of art. The loftier aim of 
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usual range oí snbjects; bnt in this instance, again, the criterion, as 
such, may be admissible. Thus, assuming the representation to be 
dilated to its full measure, details of costume, illusion, and even the 
more delicate varieties of colour are no longer.fitted for the dimen- 
sions. But in proportion as the snbordinate excellences of imitation 
are excluded by the natnre of the existing technical conditions, the 
display of the nobler qualities still attainable becomes more necessary. 
As the resonrces of art hecome more circumscribed, the artist’s aim 
becomes elevated. In the highest style of painting, as in sculpture, 
the representation of inanimate substances ceases to be satisfactory 
when they no longer directly assist impressions of beauty or gran- 
deur: and the styles of art in which the living form can be least dis- 
pensed with, are precisely those which, by the abstract character of 
their imitation, render it least objectionable. 

The foregoing considerations may warrant the conclusion tliat the 
grandest style of art is best displayed in large dimensions. It will 
also follow that the treatment of snbjects fitted for such dimensions, 
must tend to ennoble the style and taste of the artist. 

Works of such magnitude, cannot be often in demand for ordinary 
dwelling-houses: hence, while pictnres are excluded from churches, 
the places in which it is possible and desirable to employ the higher 
branches of art will be the national and municipal public buildings ; 
all localities, in a word, where painting can be displayed to the pnblic 
in its highest and most didactic form. i 

But will such opportnnities and means of encouragement be suffi- 
ciently numerons and endnring? The answer to this important ques- 
tion can be best anticipated by tbe exertions of the artists; it may be 
reasonably expected that the employment of native talent in a great 
national bnilding, will serve as an example throughout the country, 
and that the style of art which will be thus recommended and pro- 
moted, may be even adopted in fit situations for the decoration of the 
mansions and villas of afluent individuals. 

Tn answer to the third question proposed, namely, whether the en- 
couragement of historical painting, may tend to alter the direction of 
the taste and practice of those artists pursuing a hitherto more thriv- 
ing and popular branch afart? it may be allowable to observe that 
even sneli a danger would be no just argument against the employment 
of deserving candidates for fame in another department. But the 
long neglected interests of the historical painters, can, it is believed, 
be promoted without interfering in any degree with the prosperity of 
the class in question. That school is already formed; and the cause 
to which it chiefly owed its rise,—the possibility of its productions 
being placed in apartments of ordinary dimensions, musi ensure its 
duration; added to which, the societies for the enconragement of art 
by subscription and lottery, have solely in view the acquisition and 
distribution of comparatively small pictures. The object now is to 
find opportunities as fil, (they cannot possibly be as numerous,) for the 
development and display of historical painting on a large scale. 
Whatever may be the influence of the proposed enconragement on the 
rising generation of artists, it is at all events desirable that inclination 
should be free; that the inheritors of that enthusiasm which prompted 
the best English artists of the last centnry, to offer to decorate St. 
Pau's Cathedral and other buildings at their own expense, may no 
longer ask in vain even for space. 

The general tendency of the national talent, has been hitherto con- 
sidered in a great measure apart from the question of the actual qua- 
lification of the artists, It may be snflicient, in reference to this part 
of the subject, to acknowledge that the difficulties of the style of art 
which is now proposed, may be peculiarly great in England, owing to 
the circumstances before adverted to, and that no common energy 
may be necessary to surmonnt such diffienlties. Bnt while the artists 
are expected to show themselves worthy of entering on that career 
which is now opening to thei, it is bnt just to remind the enlightened 
judges of art who refer to the great works of other countries, that 
those works were the resnlt of repeated essays, and that considerable 
time was necessary for the formation of the taste and practice of those 
who produced them. In justice to the artists, the trial should be 
as fuirly made in England. 

On ordinary occasions the imitative arts may be considered as ad - 
yentitious embellishments, bnt in proposing to adorn an important 
national edifice where it is essential that a characteristic unity of 
design shonld be maintained throughout, painting should appear as 
the aoxiliary of architecture. ft was thus that it was employed in the 
best ages of Greece and Italy, and it was thns that its highest develop- 
ment was ensured. In the preseuf instance the chief decorations in 
painting will be required to be on an extensive scale, The difficulty 
of keeping large masses of cinvas well stretched during all changes of 
weather. has been considered an objection to the employment of that 
material under such circumstanees. ‘The evil here allnded to may be 
seen iu its worst form, in the ceiling of the chapel at Whiteliall, owing 
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to the surface of the paintings being highly varnished. The fittest 
kinds of painting, for the decoration of architecture, are those which 
can be applied, when required, to every surface, curved as well as 
plain, and for snch general decoration, freseo—recommended as it is 
by the example of the great masters —appears to be better adapted 
than any other method. 

The objections to the employment of fresco in London, on account 
of the smoke, liave not been overlooked, and various information re- 
specting the mode of cleaning such paintings has been collected. The 
opinions of Director Cornelius on the subject will be found in his 
statements. Professor Hess, on being consulted on this point,* re- 
marked that “if frescos were painted in the open air in London, the 
rain would be the best picture cleaner.” The observation is so far 
important, that it assumes the possibility of washing frescos freely 
withont injury to the colonrs. Mr. Thomas Barker, of Bath, who 
painted a fresco of considerable extent in that city some years since, 
мгйев:і-“ То clean fresco from smoke, 1 know of no mode so 
simple and efficacious as washing the surface with pure water, using 
a soft sponge in the operation" Mr. Barker elsewhere observes :— 
* it is now seventeen years since the completion of that work ;” (tlie 
fresco he painted) —* if any change has taken place, it is in the colour- 
ing having become much more effective than when first completed.” 
Mr. Andrew Wilson writes from Genoa’, that frescos there are cleaned 
with vinegar, so as to look as fresh as when first painted. Carlo Ma- 
ratti used wine in washing the Vatican frescos, and succeeded in 
restoring the principal paintings notwithstanding the injuries and 
neglect of nearly two centuries.) There seems, therefore, to be no 
reasonable ground of apprebension on this account. With regard to 
the effect of the English climate, no very accurate conclusions can be 
artived at, as the examples of older frescos in this conntry are not 
numerons. About the middle of the last century some frescos were 
executed at West Wycombe Park, by Guiseppe Borgnis, a Milanese, 
under the auspices of Francis Lord Le Despenser. ‘The paintings are 
exposed to the open air, yet those in the east portico and south colon- 
nade and loggia, are in general remarkably well preserved. The 
paintings in the west portico, from whatever cause, have suffered con- 
siderably. The east portico is an agreeable example of the union of 
fresco-painting with architecture; iu the soflit is а copy of Guido’s 
Aurora. Some ceilings in the interior appear to be painted in oil. 

As long as any doubt is expressed as to the mode in which the an- 
tique paintings which have been preserved were execnted,|| it may 
not be allowed to quote those works as examples of the durability of 
fresco painting in particular; but they afford strong evidence of the 
dnrability of painting on well prepared walls. Sufficient examples, 
however, of frescos, properly so called, that have stood for many cen- 
turies, exist in Кају. Among them may be mentioned: at Padna the 
works of Avanzo, thongh injured in lately removing the whitewash 
with which they were covered; in Florence those of Benozzo Gozzoli 
in the Palazzo Ricardi, of Angelico da Fiesole, Masaccio, and others ; 
in Perugia those of Perugino; in Assisi those of Giotti, (the vows of 
St. Francis); these works belong to the 1418 and 15th centuries. 
In S. Giacomo, Spello, Orvieto, Pisa, Siena, and Rome, varions ex- 
amples by the earlier masters are in good preservation, when unhurt 
by violence. The works of Luini, at Saronno and Lugano, may be 
mentioned as remarkable instances of frescos in perfect preservation 
after three centuries.** — 1t has been supposed that the sea air at 
Venice may have affected the few frescos painted in that city ; but in 
Genoa, where the influence of the sea air is more immediate, and the 
effect of storms more severely felt, frescos have lasted on the external 
walls of houses for some centuries. tt" 

The practice of fresco painting, as far as description can explain 
it, is sufficiently detailed in the papers of the Appendix which follow, 
but it may be desirable briefly to examine its general qualities as a 
means of representation. 

Its difficulties are not to be dissembled ; they are, however, not the 
difficulties of the mere method, but arise from the necessity of an 
especial attention to those qualities which rank highest in art; qnal- 


* By Mr. William ‘thomas. 

1. February 28, 1812. 

§ Memoir in the second edition of Bellori's Life of C. Maratti. 

1 According to Sir Humphrey Davy's experiments, the antique. painting 
called the Aldobrandini Marriage was unquestionably executed m fresco ; no 
oolours were found in it but such as stand іп iresco, and the white pigment 
was lime. Other paintings appear, from lus description. of the materials, 
to have been executed іп ¢empera, though he calls them fresco; but no wax 
(used in the encaustic method) was found i any of the specimens examined 
by this great chemist in Rome. (See The Philosophical Transactions, 1815, 
p.97). in Pompeii speciniens of encaustic are said to be frequent. 

4 Letter from Professor Ernst Deger of. Düsseldorf. tth Murch, 1842. 

** Communication from Mr. Ludwig Gruner. 

тт Letter from Mr. Andrew Wilson, Genoa, 28th February, 1812. 
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ities which, whea not absolutely indispensable, are too often neglected. 
Defects in composition, form, action, expression, and the treatment of 
drapery may be redecmed in an oil painting by various merits; not so 
ina fresco. A style of art thus cireumscribed cannot, therefore, be 
recommended jor exclusive adoption; but if studied together with 
oil painting, its influence can hardly fail to be beneficial. The great 
Italian masters, as is well known, practised both methods; hence their 
employment, frequent as it was, in frescu, led to no imperfection, but 
on the contrary, may be considered to have been mainly cunducive to 
the vigorous character of Italian design. 

The immediate and necessary connexion of this mnde of painting 
with the highest aims of art, fits it to embody those inventions which 
belong essentially to the domain of thought. As a mode of decoration 
for public buildings it has peculiar recommendations: no style of 
painting is more clear, distinct, and effective at a distance. This is 
partly to be referred to the thorough execution, founded on the intelli- 
gence of form, which it requires, and to the brilliancy of the material 
employed for the lights. But there are other causes of this distinct- 
ness of effect more directly connected with general design. With 
dimensions and distance, and a treatment that depends rather on power 
of light than on intensity or quantity of shade for its effect, a style 
arises which develops the elements of composition in some measnre 
distinct from chiaro-scuro, The influence of these conditions is 
apparent in the best Italian frescos, which, at the same time that they 
exhibit the happiest adaptation of perspective and foreshortening, 
and often the most skilful management of gradations of light, are 
remarkable for impressive clearness of arrangement. 

This style of composition is still more apparent in the celebrated 
cartoons of Raphael, in wbich it is carried to the most emphatic sim- 
plicity, still combining the pictnresque principle of depth, as opposed 
to the flatness of basso-relievo. These works were evidently treated 
with reference to the material in which they were to be ultimately 
executed, namely, tapestry ; in that material, as wrought in Raphael's 
time, powerful effects of light and shade were unattainable—a defect 
attempted to be remedied by heightening the relief of some of the 
objects with gold. The figures are, however, colossal in size, as the 
works were to be seen at a considerable distance, and the great artist 
attained distinctness by means of composition almost alone. The 
principal figures are rendered important chiefly by the place they 
occupy, and the story is comprebended at the first glance; thus a 
skilful arrangement supplies tle absence of those modes of relief 
which might be resorted to in oil-painting ; indeed the effect of light 
and shade, making every allowance for the injuries of time, is far 
weaker than that attainable in fresco. 

But assuming this general style of composition to be applicable to 
fresco, it cannot he objected that, owing to its peculiar fitness in the 
case referred to, it would in any degree disqualify the artist for the 
practice of composition in oil-painting ; for the cartoons of Raphael 
have always been considered to be among the most perfect examples 
of arrangement and of masterly clearness in telling a story, without 
any reference to the particular conditions which may have influenced 
the painter. 

In like manner as regards colouring, the practice of fresco has never 
been found to have any unfavourable influence on that of oil painting, 
but rather the reverse. Without referring to particular works as 
instances of the perfection in both methods which the Italian masters 
of different schools—Francia and Raphael, Andrea del Sarto and 
Guido, Guercino and Pordencne* attained, it may һе snfücient to 
mention the example of Corregio—in the opinion of Reynolds the 
most consummate of painters as regards colour and execution. This 
great artist painted more in fresco than in oil, looking to the quantity 
of surface covered. In his case it is evident that even the compara- 
tive absence of depth and mass of shade in fresco had no unfavonrahle 
influence on his practice as an oil painter; while the clearness of his 
colouring in his oil paintings may not unreasonably be attributed in 
some degree to his experience in the other method. And here it 
may be allowable to express the opinion, that the great skill of the 


* For a description of Pordenone's principal fresco, the cupola of 5. Roecu 
at soa see Boschini, La Carta del Navegar Pittoresco, Ven. 1660, 
рр. 90—94, 

E Notes on Du Fresnoy, Note LV. 

1 The works of Curregio in fresco are here referred to merely to show that 
the practice of that method has no disadvantageous influence on the practice 
of oil painting ; but the cupolas of Corregio at VER are by no means favour- 
able examples of the dorahility of fresco. Their decay appears, however, to 
have been owing to the former dilapidated state of the roofs and the pene- 
tration of damp. as the lower figures are better preserved. ‘The fresco in the 
iribunc of З. Giovanni was destroyed in Pu that part of the church; 
part of the principal group, the Coronation. of the Virgin, was fortunately 
saved, and was inserted in the wall of the library at Parma, It is in perfect 
Preservation, and is one of the noblest works of the master, 
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English artists in water colours might be the means of introducing 
new technical merits and a new perfection in the practice of colouring 
in fresco, which might again directly henefit the school of oil painters. 

The foregoing are among the considerations which, it is considered, 
might induce her Majesty’s Commissioners to recommend the promo- 
tion and encouragement of histerical painting in connection with the 
rebuilding of the Houses of Parliament, while a hope may be here 
expressed that the example will be followed on other occasions. The 
employment of fresco, for a portiun at least of the intended works 
might be proposed conditienally, since it must necessarily depend on 
the evidence of incliuation and qualification on the part of the artists, 
to work in that method. 

C. І. EASTLAKE, Secretary. 


STATEMENTS оғ Піккстор. Perer Von Cornetivs, 


Relating to the Proposed Decoration of the Houses of Parliament. 


Tur following statements contain the substance of some opinions expressed 
Dy Director Cornelius on the proposed decoration of the Houses of Parliament, 
The particulars relating to the practice of fresco painting are extrae.s only 
from more copious details freely communicated hy him. For some few-allu- 
sions to facts. in the history of the arts. connected with the sobjects discuss- 
ed, the Secretary of the Commission is responsible. ‘These additions are dis- 
tinguished by brackets. or arc given as notes. А 

The Situation —Cornclius, the distinguished artist who has executed so 
many werks in fresco at Munich and elsew here, lade the plans far the 
new Houses of Parliament, as well as the site of the buildings, during his 
short stay in London in November, 1841. His attention was first directed to 
the general situation, with reference to works in fresco. Пе thinks the situa- 
tion unobjectionable. He has no idea that the Me of the river can have 
any effect on frescu paintings in rooms elevated as those in question will be 
above the actual level of the water. The effects of damp in the atmosphere 
are not apprehended by the German painters. Many failures that might 
have been hastily attrilmted to damp, were really owing. Cornelins observes, 
to the use of lime in too fresh a state. Of the experimental works painted at 
Munich in the open air those only have faded which are known to have heen 
done without due attention to the materials. Thus, a figure of Bavaria 
painted by Kaulbach, which has faded considerably, is known to have been 
executed with hme that was fresh. Similar failures in less exposed situations 
have been traced to the same cause. The cupola of Val de Grace at Paris, 
painted in the 17th century by Mignard. faded soon after it was done, thongh 
sufficiently elevated above damp exhalations, because the lime used was too 
new. aM 

The damp which, in the opinion of Cornelius, is really prejudicial to fresco, 
is that which is occasioned by the use of unseasoned materials—new timber, 
imperfeetly burnt bricks, &c. The nitre which is so destructive to fresco he 
supposes to originate from the stones of the wall rather than from the mortar. 
Such causes of decay might exist in high and dry situations from want of 
care. But Cornelius 1752 the greatest stress on the necessity of using lime 
that has been long kept, since this comes in immediate contact with the 
colours, and is a colour itself.* When this eminent artist, in conjunction with 
others, painted the house of the Chevalier Dartholdy, in Rome, an old mason 
who had been employed under Mengs (a not unsk ful fresco painter,) directed 
their attention to this point, and it so happened that they were then sup- 
plied with lime which had been pres.rved twelve years. The works alluded 
to, though the first executed by the modern German fresco painters, have 
stood perfectly well. Pa. 

TOU qui recantions itis desirable to let the building itself dry well 
before painting the walls: yet Cornelius painted in the Glyptothek at Munich, 
not long after it was finished, from а confidence in the soundness and dryness 
of the materials. lle however took the precaution to usc water that had been 
boiled in moistening the surface and in thinning the lime. | ees 

The Style of the Architecture-—With respect to the question whether it is 
possible to preserve a due congru'ty between the modern taste in painting and 
Gothic architecture. the opinion of Cornelius is unhesitating ; but this opinion, 
it will appear, is the result of particular views respecting the standard of 
pictorial excellence. He thinks the Italian works which the Germans most 
approve, and modern German art itself perfectly fit for such a purpose. The 
works of Heinrich Hess in the Allerheiligen Kapelle at Munich are, he ob- 
serves, in one sense, а case in point, since that chapel is in the Byzantine 
style of architecture, the date of which is still earlier than the so-called 
Gothic. In these frescos the space round the figures is often gilt, and thus 
ihe rude splendour ofa remote period is united with a grandeur of design 
derived from the purest examples of Italian art. 

It is well known that in the middle ages the cathedrals and churches 
throughout Europe. however varying in their style of architecture, were more 
or less decorated with painted and gilded ornaments and scriptural or legen- 
dary subjects. [Vestiges of paintings, even in churches where stained glass 
had been used, are often found concealed under whitewash, and every year 
brings some to light in our own country.]t Similar works іп a ruined state 
have lately been discovered in the choir of the cathedral at Culogne. These 
are now to be replaced, Cornelius states, by Professor Steinle, and the general 


* As the opinion respecting the necessity of using lime that has been long 
kept is frequently repeated in this paper, it may be necessary to state that 
other German and Italian fresco painters do not consider it essential to keep 
the lime longer than ten or twelve months.—See the remaining papers in the 
Appendix. à 

t Preston, Dartford, Rochester, the Chapter- house Westminster, &c. 


1842.] 


style to be adopted will correspond with the architecture. although the forms 
and draperies will be treated with a due regard to the best examples of art. 

Cornelius thinks that Westminster Най might be decorated on the same 
principles, with a like attention to the character of the architecture. He 
considers that as the walls of such buildings were sometimes hung with 
“tapestries, they could be quite as consistently adorned with paintings. It 15 
to һе observed that in the Hall of Constantine in the Vatican. painted by 
Giulio Romano and others from Raphael's designs, the edges of the frescos 
are made to imitate the appearance of tapestry ; this treatment is also ob- 
servable in some of the ceiling paintings of the Vatican, though differently 
contrived according to their situation, But Cornelius thinks no such ap- 
proximation to the effect of hangings necessary, since paintings were quite as 
common as tapestry in ancient Gothic edifices. lle considers the questions 
as to the appropriate style of sculpture and painting for Gothie buildings to 
rest precisely on the same grounds. and assumes that the artists of the thir- 
teenth century would have added better arnaments to the architecture of the 
period if they had possessed the skill. He considers it nevertheless essential 
that a certain congruity and harmony should be preserved, less dependent on 
association than on general principles. He thinks that the style of some 
Florentine masters of ihe fifteenth century would harmonize well with Gothic 
structures ofan earlier date or character. 

It is here to be observed that the question of the adaptation of the style of 
art to the architecture is connected in the mind of Cornelius with that of the 
general expediency of returning to those severer principles of design which, 
it is acknowledged, first led to excellence in Italian art. With these views 
he connects ihe consideration of the nature and capabilities of fresco, as а 
means of ensuring attention to the elements of form and composition. The 
founders of the present German school, as is well known, at first proposed 
these principles and methods not as an end, hut as a means which it was 
hoped would again iead to important results. But the attempt, according to 
the eminent artist so often quoted, was at the outset universally condemned. 
When a few individuals (with that artist himself, Overheck and Veit at their 
head) began the revolution which they have now rendered comparatively 
popular, they had to encounter the most violent opposition and the keenest 
ridicule from their own countrymen; and even when, after years of perse- 
verance, they had sueceeded in gaining some favour at home, it was long be- 
fore foreigners acknowledged their merit. Cornelins dwells on these circum- 
stances in recommending the style above alluded to. 

There are other considerations connected with the application of painting 
to Gothic architecture particularly, on which Cornelius was consulted, an 
which may not be undeserving of attention. The available spaces for paint- 
ing in Gothic buildings are supposed to be unfavourable: the pointed arch, 
sometimes introduced superficially on walis, and the acute forms produced by 
the simplest groinings in ccilings are, it is remarked, dificult to fill satisfac- 
torily. Ttis here necessary to "bear in mind that the taste for this style of 
architecture declined in Italy much earlier than in the rest of Europe, and 
hence the examples of celebrated paintings in Gothic churches are rare: the 
works of Cimabue and other early Italian masters as Assisi, and those ascribed 
to Giotto in the chureh of the Incoronata at Naples are, however, cases in 
point, and had Gothic architecture continued to prevail in Italy, higher ex- 
amples, it may be assumed, would not have been wanting. Cornelius does 
notadmit that there is any unusual difficulty in adapting painting to the com- 
partments of Gothic architecture. [lt may be readily granted that all ceiling 
painting is difficult to contrive and exceute, but no Gothic roof, assuming the 
groining to be simple, could present such difficulties as Michael Angelo had 
to contend with, in the angles of the Sistine chapel (the architecture of which 
is not Gothic), where the figures are painted on a projecting ridge formed by 
the meeting of two curves. The celebrated foreshortened figure of Haman 15 
painted on such a surface. А portion of the ceiling in one of the Stanze of 
the Vatican, presents similar difficulties;] The more florid style of Gothic 
may be acknowledged to be unfit for pictorial decoration on a large scale ; 
its surfaces being so crowded with ornamental panelling that little space re- 
mains for pictures. 

Another objection to the application of painting to Gothic architecture. is 
the use of stained glass. A decoration so suitable in many instances to Gothic 
windows, is incompatible with the due effect of paintings on the walls, the 
colours of which require to be displayed by a colourless, and at the same 
time a sufficient light. ‘This objection is met by the consideration that stained 
glass is not desirable nor usual in all Gothic buildings, to the extent to which 
1t was employed in those of a sacred character. Its application elsewhere 
was generally less profuse, and might be so contrived as not materially to 
interfere with the quantity or quality of the light. In answer to a question 
on this subject addressed to Cornelius by letter, he replies : ** The church ‘in 
der Апе, at Munich, which has painted windows, is not adorned with frescos, 
but the chureh of St. Francis, at Assisi, shows how painted windows and 
frescos may be combined. The paintings discovered in the cathedral at 
Cologne were without doubt executed immediately after the completion of 
the choir."* 

Fresco as compared with Oil Painting.—Cornelius is decidedly of opinion that 
fresco should be preferred to oi] painiing for the decoration of the new Houses 
of Parliament. In pronouncing this opinion he is of course not alive to any 
of the considerations which would weigh with English judges respecting the 
present ignorance of the process of fresco 1п this country, and the compara- 
tive mastery of our oil painters, In no circumstances probably would he 
prefer oil pictures to fresco, in which he has for many years been constantly 
engaged, and in which his taste has been formed. Пе, however, supporis his 
preterence (at least with regard to certain applications of painting) by argu- 


t Without reference to the style of the architecture, the highest authority 
for the union of stained glass, to a certain extent, with paintings on the walls, 
is that of the Stanze of the Vatican, the windows of which were enriched 
with figures of angels supporting Ше papal arms (those of Julius 1l., and 
Leo X.), by the glass painter, William of Marseilles, at the very time when 
Raphael was painting the frescos of the same rooms. Sec Vasari, Vita di 
Guglielmo da Marcilla. 
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ment and example. He mnintains that fresco is on every account fittest for 
monumental, permanent works in public buil lings in which painting is to be 
considered as the handmaid of architecture. The Italian masters, he observes, 
were always fully impressed with the necessity of adapting their works to 
the effect of the architecture, so as to make one harmonious shole. The 
nature of fresco fits ii for such a purpose. lt is indeed impossible to produce 
that illusion which is considered so desirable in ot] pictures—the same depth 
of shade is not in the artist's power: but this very circumstance, while it 
compels attention to composition, colour, and form, renders fresco more 
directly appropriate for strictly decorative purposes. 

On no point is Cornelius more decided, than on the necessity of placing a 
given series of frescos under the controul of onedirectinx artist. This appears 
to be quite compatible with the employment of many suc b directors, by subdi- 
viding the works; but he thinks it most desirable that in one complete series 
there should be a congruity of style and general execution. 1n Munich, where 
great experience has now been gained in these undertakings. several inde- 
pendent masters have formed scholars to work in their style, and these 
have been ultimately employed on original works. This gradual education 
of scholars is observable, if we follow the career of Cornelius himself. For 
example. when employed in his first work in Munieh (the frescos of the 
Glyptothek} the cartoons were all the work af his own hand ; the assistance 
he received was only in the execution of the paintings. Ju the Pinakothek 
his sketehes and small drawings sufficed for Ins pupils to prepare some of the 
cartoons, and lastly in the Ludwig- Kirche the invention even of some subjects 
was entrusted to a scholar, named Hermann.* 

No new modes of cleaning fresen have been devised in Germany. To a 
question on this point addressed to Cornelius by letter, he replies :— The 
London smoke may. undoubted'y. have a disadvantageous effect un frescos; 
but with a due warmth—for examp'e, by the introluetion of warm air or 
warm water in tubes—I am of opinion that, in the situation where the new 
buildings are. no particular evil effects are to be apprehended. If, however, 
after fiity or a hundred years it should he found that the dirt had accumu- 
lated to а great extent, the surface could he cleaned with bread. The mouldy 
appearance which sumetimes shows itself is to be removed with a wet sponge. 
The mouldy efflorescence which appears in some eases may Le owing to salt- 
petre in the walls: for this there is no remedy ; but, on the other hand, it 
never appears when the walls are built with well. seasoned and dry materials. 
In the Munich frescos no saltpetre has shown itself" [An artist of Rome, 
Cavaliere Agricola. has been lately employed to clean the old frescos in that 
city; he has published the result of his experience. and his report, which has 
been procured, would be among the documents to be referred to in any future 
inquiry relating to the modes of cleaning fresco. The method adopted by 
Carlo Maratti. in 1702, as I have elsewhere remarked, 18 also preserved.] 

Time necessary far the exeeution of works in Fresco.—The whole scheme and 
invention of a series о frescos should not only be settled. hut all the large 
drawings made by the time the building is ready ; for the work can then advance 
rapidly. Supposing the present buildings to be ready in seven years from 
this time, Cornelius says it is time to begin the designs. The German artists, 
expert as they are in drawing, always take some years to prepare their car- 
toons. Cornelius’s cartoon for the altar-wall of the Ludwig-Kirche at 
Munich was executed in Rome: he went there for the purpose. If West- 
minster Ilall, or any other building already in existence, is to be adorned 
with frescos, the ail shonld be prepared with the first rough eoat of mortar 
at once; for this ought to be on the wall, if possible, for some years betore 
it receives tbe final preparation immediately before painting. unless very old 
lime be used in the first instance: but even in that case, six or twelve months 
should elapse before painting on it, to give 1t ample time to harden. 

The practice of Fresco painting —The Cartoon.—\t may be assumed that it 
is impossible to retouch a fresco painting to any extent. The portion of the 
work undertaken in the morning must be complete! during the day. The 
partial remedies and contrivances in case of unavoidable delay or accidental 
defects will be hereafter considered. 

Hence every part of the design must be defined in preparatory studies : 
the fresco is, in fact, а copy from these, the forms being ¿raced on the wall 
from drawings the full size. (Cartoons of the kind prepared for fresco (that 
is, without colours) may be seen in the National Gallery ; namely, those at 
the head of the staircase, by Agostino Czracci.t] When the painting 15 to 
be very large, and it is found inconvenient to prepare a cartoon of the same 
size, the drawing may be made half the size: or, the whole compusition 
of the full size may be divided into two or more cartoons: (thus Raphael’s 
cartoon for the school of Athens, preserved in the Ambrosian Library at 
Milan, contains the figures only, without the architecture.] 16 is scarcely 
necessary to observe that the cartoon itselfis, in the first instance, generally 
enlarged from small drawings of the whole composition, with the aid of carelul 
studies for the separate parts. Тһе following is the mode in which Cornelius 
prepares and fixes his cartoons. A strong cloth is stretched on a frame as if 
to be prepared for painting ; paper is then firmly glued on the cloth. When 
this first layer of paper is quite dry, a second layer is carefully glued over 
it in the same manner. The edges of the separate sheets are a little seraped, 
where they overlap, in order to preserve ап even surface. The surface is then 
prepared for drawing with size and alum. The drawing is made with char- 
coal. and, when fimshed, is fired by wetting the back (the cloth) with cold 
water and then steaming the drawing in front. The effect of this last opera- 
tion is to melt the size a little, thas fixing the charcval. р 

A finished drawing of the full size being thus ready, the outline is traced 
from it on oiled (transparent) paper : if the finished drawing is half the size, 
А 

* The public spirit of the German artists is apparent in the circumstance 
of Cornelius himself now undertaking to superintend the execution of 
Schinkel's designs in Berlin, with A any addition ofhis own. Tis own 
first original work in that city is to be the decoration of a Campo Santo. 

i Presented by Lord l'rancis Egerton. Agostino Caracei assisted in the 
frescos of the Farnese Palace, and the twp subjects in question were, it 
appears, designed and executed entirely him. Sce Lanzi, v. 9, p. 74, and 
Malvasia, v. 1, р. 439-] 
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it is enlarged by squares to the full dimensions, portion by portion: in this 
case the paper on which it is copied should be moderately thin, for the con- 
venience of tracing on the wall. А part of this ** working” outline (as much 
as ean be finished in one painting) is now nailed to the wet wall, and the 
forms are again traced with a sharp point, which makes an indented outline 
through the paper on the soft plaster. The ‘ working" drawing is generally 
destroyed in this operation. [The following is another mode: the paper to 
be applied to the wall is placed behind, and in elose contact with, the finished 
cartoon ; the outlines of the latter are then pricked, and the operation neces- 
sarily leaves a similarly pricked outline on the paper behind. The next pro- 
cess is to pounce the pricked outline of the latter, when fastened to the wall, 
with a little bag of black or red dust : this leavesa dotted outline on the wall. 
This method is sometimes adopted for small works, as the surface of the 
plaster thus remains undisturbed.) The first mode—tracing on oiled paper 
and then again from it to the wall—is. however, generally preferred, since it 
ensnres the best and most decided ontline, while the finished cartoon may be 
preserved uninjured. ln many celebrated Italian frescos the indented outline, 
produced hy tracing. is apparent.* 

lt has been already observed that the fresco is а final operation; any ecn- 
siderable alterations that may sugzest themselves when the cartoon is com- 
pleted must be made on the cartoon, or rather on additional pieces of paper 
fitted npon it. 

[Une of the most interesting examples of the nature and extent of the 
alterations that may be introduced in a compositian prepared far fresco, is 
the cartoon, already referred to, of Ranhael's School of Athens. The changes 
are mostly additions. The figure of Epictetus. represented in the fresco sit- 
ting in the foreground on the left, leaning his head on his hand, is wanting 
in the cartoon. This figure was added to fill up a vacant space, and thus the 
change, though a considerable improvement, involved no inconvenience. 
Some less important alterations in the same fresco. such as covering the head 
of Aspasia with drapery instead of showing her flowing tresses (for thus she 
appears in the cartoon), might have been made on the wal) without any 
change in the drawing. That this cartoon was the identical one which served 
for the execution of the fresco is proved by the exact conformity of every 
part, except the additions above mentioned, with the painting. ] 

Beside the Cartoon, in which the forms and general light and shade are 
determined, it is desirable to have a coloured sketeh of the whole composi- 
tion, for it is almost as impossible to change colours as forms after the fresco 
is done. 1n general, the German painters are not in the habit of making 
complete coloured sketches for this purpose. 

The Preparation of the Wall.—1f the wall to be painted is covered with old 
mortar, the ingredients of which are unknown, this coat should be entirely 
removed till the solid materials are Jaid bare. The rough coat then applied 
is composed of river sand and lime. The proportions of the sand to the 
lime may vary in different climates. and the working builder and mason are 
sufficiently experienced on this point. 1n ltaly, it appears that two parts of 
sand were added to one of lime; the Germans generally use more sand, viz., 
three parts to one of lime. Тһе thickness of the coat is such as is generally 
used in preparing the walls of dwelling-houses. The surface of this first 
application should be rough, but not unequally so; and the mason shonld 
avoid leaving cavities in it. 

‘The wall thus prepared should be suffered to harden perfectly ; the longer 
it remains in this state the safer it will be, especially if the lime used was in 
the first instance fresh, In that ease, two or three years even should elapse 
before any subseqnent operations are undertaken. Among the essential con- 
ditions of fresco painting must be mentioned the preparation and seasoning 
of the lime. At Munich it is made and kept as follows :—A pit is filled with 
elean, burnt limestones, which. on being slaked, are stirred cantinually till 
the substance is reduced to an impalpable consistence.* The surface having 
settled to a level, clean river sand is spread it over (о the depth of a foot or 
more. 50 as tu exclude the air, and lastly the whole is covered with earth. 
The German painters suffer the lime to remain thus for at least three years 
before it is used either far the purposes of painting (for lime is the white pig- 
tent) or for coating the walls. Cornelius prepared the lime for the Ludwig- 
Kirche eight years before he painted there. A great quantity is generally 
kept in Munich, and mughi, perhaps, be had from thence for works in this 
country. The late Lord Monson intended to have had lime from Munich for 
the works which Cornelius was to have done for him at Gatton. The pits or 
vats in which the lime is preserved are not lined with briek nor protected in 
any way; they are dug in the mere earth. The lime thus kept is found 
moist, asat first, after many years. Cornelius said that there might per- 
haps he no objection to lining the pits, so as to keep the lime clean, but that 
the usual mode was to slakeit and keep it m the mode described.t 

The ultimate preparation for painting on the dry, hard, well-seasoned 
mortar is as follows :—The surface is wetted again and again, with water that 
has been boiled. or with rain water, till it ceases to ahsorb. Thena thin coat 
of plaster is spread over that partion only which is to be painted; the sur- 
face of this coat should be but very moderately rough. As scon ae it begins 
to set (in ten minutes or so according to the season), a second thin coat 15 
laid on somewhat fatter, that is, with more lime and less sand,—about equal 
proportions. Loth these layers together are scarcely a quarter of an inch 
thick. The plaster is laid on and the surfaces are smoothed with a wooden 
trowel—this at least is Cornel'us's practice. Some painters like the last sur- 
face (which is to receive the fresco) to be perfectly smooth ; one of the modes 
of rendering it slightly rough is to fasten some beaver nap to the trowel: 
another is 10 pass over the plaster in all directions lightly with a dry brush. 


* The outlines of Raphael’s cartoons are covered with pin-holes. This is 
very apparent also in the fragment of the eartoon for the Murder of the In- 
nocents now in the National Gallery. Of the cartoons above mentioned, by 
Agostino Caracci, one (the Triumph of Galatea) has the pricked outline ; the 
other (the Cephalus and Aurora) not. 

t The Italian mode, described in another paper of the Appendix is some- 
what diflerent 

І Professor Hess directs the lime to be kept in pits ined with briek, 
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The process of Painting —A porion of the outline is now traced with a 
sharp point on the plaster as before described, and the painter begins to work 
when the surface is in such a state that it will barely receive ihe impression 
of the finger, and not so wet as to he in danger of being stirred up by the 
brush: besides other inconveniences this would fill the brush with sand. if 
the wall has been previously well wetted, the plaster will not dry too rapidly ; 
but if, during the course of a dry summer's day the surface begins to harden 
too much and no longer takes the colour well, the painter takes a mouthful 
of water from time to time and sprinkles it over the surface, in the same man- 
ner as sculptors sometimes wet their clay models. Much evidently depends 
on the пого wetting of the dry mortar, before the last preparatory coats 
are applied. 

In VEU. it will be found that the tints first applied sink in and look 
faint, and itis necessary to go over the surface repeatedly before the fall 
effect appears. But after some time, especially if the surface be not occa- 
sionally moistneed, the superadded colour will not anite with what is under- 
neath. The change im some of the colours from the wet to the dry state can 
he best learned by experience, but it is usual to try the tints at first on a 
brick or tile that absorbs moisture. 

Alter having completed the portion allotted to the day, any plaster which 
extends heyond the finished part is to be removed. and in cutting it away 
care must be taken never to make a division in the middle of a mass of flesh, 
or of an unbroken light, but always where drapery, or some object, of its 
own outline forms a boundary; for. if this be not attended to, it is almost 
impossible, in continuing the work the next day. to match the tints so that 
the junction shall be imperceptible ; but by making these junctions correspond 
with the outlines of the composition, the patchwork which is unavoidable is 
successfully concealed. 

In the next day’s operation the surface of the old mortar is to be wetted 
as before, and care must be taken to wet the angles round the edge of the 
portion previously painted. This requires to be done delicately with a brush, 
in order to secure the sufficient moistening of every minutest corn т, and also 
to avoid wetting or soiling the surface of the finished portion. On this last 
account it is better to begin fro the upper part of the wall; for, if the lower 
part is first finished, the water constantly runs over the fresh painting. 

When ihe painter is unable to finish a portion at once, or is compelled to 
leave it during the day for a considerable time, the Munich artists have a 
contrivance which arrests the drying of the work. А board is padded on 
one side, the cushion being covered with waxed cloth; a wet piece of fine 
linen is then spread over the fresh plaster and painting, and pressed іп the 
surface of the wall by the cushioned side of the board, while the other side 
is buttressed firmly by a pole from the ground. 

When any defect in the first operation is irretrievable, the spoiled portion 
is carefully cut out and the process above described is renewed for that par- 
ticular part. The sume remedy is possible in reviewing the finished work. 
but here again care should be taken that the portion cut oul should be bounded 
by definite lines, for the reason before given. This attention to the nice ad- 
justment of the successive portions of the work, so as to make one whole in 
the mere execution. is of great importance in fresco paiuting. 

in the finished fresco the depth of shadows is often increased, parts are 
rounded, subdued and softened. by hatching, in lines of the colour required, 
with a brush not tao wet ; the medium then used being vinegar and white of 
egg. Shade is more easily added in this way than light, but some use cray- 
ons made of pounded egz-shells to heighten the lights. Itis to be observed; 
that such retouchings are useless in frescos painted in the open air, because 
the rain washes them away, whilst the rain does not affect frescos painted 
without retouchings; of this the paintings on the Isar-Thor at Munich area 
sufficient proof. [Cavaliere Agricola who, as before observed, has lately 
published a report on the Roman frescus, is of opinion that they were re- 
touched with coloured crayons.* Vasari however, distinctly says that 
frescos which were not retnuched were least subject to alteration and decay.] 
Various methods of this kind have, nevertheless, been resorted to by the 
Munich painters, and Cornehus has mentioned some 

The Colours and Implements.—These details, communicated with all-sufficient 
precision by Cornelius. need not be inserted here, as they are given in other 
papers that follow. Тһе colours are chiefly simple earths ; no vegetable, and 
few mineral. preparations can be used with safety, but there is a mode of 
rendering vermilion durable. The palette is of tin, with a rim round it to 
prevent the colours, which are thinned with water. from running off. The 
colours, mixed or ground in water,are kept at hand in small pots. Тһе 
brushes are of the usual materials, bat they shoul] all be somewhat longer 
in the hair than those used for oil-painting. 


і Introdueione, с. 19, and Vita di Antonio Veneziano. 


( To be continued. ) 


MARTIN'S PATENT CEMENT. 


Upon visiting the Sun Fire Office now erecting under the superintendence 
and from the designs of Mr. Cockerell, we were much gratified by the 
superior exeeution of the internal ornaments, which so far as the unfinished 
state of the buildiog would allow us fo inspect them, and leaving design out 
ofthe question, were singularly neat and perfect. Indeed we have scarcely 
ever seen mouldings present so finished au appearance. The great objection 
to panelled walls has hitherto been the very heavy expense consequent upon the 
employment of such mode of embellishment. The mouldings are run and 
the walls covered with a cement called Martin's Patent Cement, and preseat 
a surface nearly as smooth and hard as glass; it is applied in much the 


same way as any other cement, 
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ON FRESCO PAINTING. 
Bv JoskPH Severn, or Rome.* 
( Continued from page 189.) 


Ox a former occasion (see ante, p. 189), T was not altogether aware of 
the diffüenlties that fresco-painting might possibly have to enconnter in its 
introduction into England: perhaps my enthusiasm on the subject had a 
little blinded me. Being seriously anxions for the success of the experiment, 
I think it hetter now to revicw some of those difficulties which architecture, 
with painting, hand in hand, may have to surmount. But, to lighten a dis- 
agreeable task, 1 propose also to advert to the bright side of the snbject—T 
mean the union of architecture and freseo-painting, as regards invention. 
It is a melancholy reflection, admiring and loving fresco-painting as I do, for 
its high capabilities as applicable to England, that from mere caprice it may 
be spurned by our artists as well as the publie. This may arise from the 
singular apathy which prevails in this country with respect to painting as an 
intellectual art, as a moral power. Yet when the great simplicity of painting 
is considered, its universal language, as addressed alike, without the difficulty 
of translation, to all nations—to the learned and ignorant—to children, to 
Dabes—to all—it must be felt as a great power—and one, in this country, 
never fairly exercised; if indeed it has ever been exercised at all, which 
1 doubt. 

This English apathy with regard to painting as a mora} power is such. 
that at this moment 1 know of nothing but the novelty of fresco-painting 
likely to recommend it to my countrymen ; for, unless it can give “ good 
things and understanding too,” it will be regarded merely for its material 
interest, and not as the facile means of conveying a new and solid pleasure 
in opening the wondrous resources of art, and making painting rank with 
poetry and philosophy as a moral agent. More money is spent on the arts 
in England from one end of the year to the other than was ever spent before, 
or is distributed in any other couatry, or, perhaps, even in all otber countries 
put together. But, in converse ratio to the money, is the time given to the 
arts. This is assuredly less than is devoted to aay other intellectual pursuit: 
and here I come to the great evil—an evil for which 1 see no remedy but 
state patronage. The generality of English pictures are produced hy our 
artists, without due consideration of the decorum and power of the art, and 
are of course looked at in the same light by the public; but when once a 
tone and a taste are given, by Government pratection, and its connection 
with architecture, there is then some hope that these vast annual sums will 
be properly expended, that our homes will be adorned with instructive orna- 
ments, and a new delight experienced hy the English people. Without this, 
1 fear that fresco, with all its capabilities—the good it will do to oil-painting 
in the education of the artists—the noble way it will cali up the splendour 
of past English history—the opportunities it will give us to vie with foreign 
nations in the higher branches of art—1 fear that all these advantages may 
be lost, and painting become subordinated to the upholsterer, who will reap 
the hard earoings of the artist, and take all the credit of his labours. Sa 
xouch we have to fear from the apathy of the artists and the ignorance of 
the public; for they may go оп as they do now, charging each other with 
want of capacity, unti} the upholsterer steps in, like the lawyer in the oyster 
fable, eats np the prize, and gives an empty shell to eaeh ! 

To avert this consummation, the first experiment must be made in an entire 
work—in a eomplete composition, bringing fairly together on a large scale 
all the powers of fresco, iu which it excels every other manner of painting. 
Thus developed, I am certain some fine point of our history would strike 
every one by its simplicity and grandeur, two things unknown in our art 
now. Т ѕее, even at this moment, “in my mind's eye" young Richard the 
Second riding up to the rebellious crowd as their new leader and king, whilst 
"Wai Tyler sinks confounded iu death under the heroic blow of the Mayor ; 
then the consternation and doubt in the King’s attendants at the result, 
contrasted with the panic of the crowd—the action taking place in а large 
open space, admitting the crowd, the horses, and even the buildings of the 
time. Some such subject, fairly and honestly wrought, would insure the 
success of fresco, The English have too much love for dramatic history in 
books not to tike it equally in painting, but it must be in a picture suited to 
them. 1 cannot but think that the adaptation of fresco to our English pur- 
poses and fcelings is the only way to extend the sphere of history painting, 


E We are indebted for the continuation of this paper to the dtheneum.— 
DITOR. 
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as the powers it affords invention are greater than those admitted by oil- 
painting, and includes so many things in common with architecture. Nay, 
it is not too much to anticipate the creation among us of a new style of art, 
since the materials we have to work up and npon seem to be almost un- 
touched. I think I am correct in observing that, as a people, we always 
search for something like a story in all works of imagination, and appreeiate 
most of all the things which help to illustrate the story. This is au excellent 
ground work for the British heroic fresco-painter. J think also, as I have been 
speaking of our ignorance of high art, 1 may fairly add, that our love for the 
other and lower walks of art has not been fairly noticed or appreciated, cer- 
tainly not turned to account. During my absence from home, I was taught to 
believe that the English were dull and carcless about the arts in every way, 
showing no feeling but the bad one of mutilating statnes and scraping pic- 
tures; but my own eyes have taught me that these assertions are nntrne. 
Consider the paying crowds in the exhihitions ; is not this a strong example 
of love for the arts? Count the numbers who visit so respectfully Windsor 
and Hampton Court; is not this a genuine sign? Nay, take thc more 
humble spectators who congregate and buzz about the print-shops, like “ bees 
about a honey-crocke," and shall we not find in them symptoms of the most 
ardent Jove and the most elegant taste, if it were cultivated hy education? 

Now Fresco is to aid this cultivation, inasmueh as it will extend the art to 
history, and connect it with architecture ; thus giving a purpose and a sig- 
nificance to painting, since 1 conclude the object of the building will always 
extend to the subject of the pictures. A succession of subjects illustrating 
the lives of our heroes will be demanded. The storv, for instance, of our 
Alfred would thus form a kind of epie poem in painting, when done in 
architectural fresco, since the pietures may be united into a series, not only 
hy the progressive relation of incidents, but by appropriate ornaments stili 
farther illustrating the period. A suite of rooms in this way may be made 
as one, through which the gazer may walk with the same mental profit as he 
enjoys in reading history, for they will afford him a kind of animated reading 
at a glance. 

Painting represents only one moment of time, but that moment compre- 
hends the past and the future, since hoth must be implied to make the 
present action intelligible. Unless the subject admits of this, all the force 
of expression and the variety of eharacter, all the costumes, the architecture, 
and the landscape are thrown away, for all must be seen at a glance, and 
that glance must take in the whole subject. Пепсе I conceive painting is 
the most natural and simple of the arts, and the best suited to convey a 
moral. Tow proud shall we fec! to see the noble deeds of our forefathers 
warming up the walls of those buildings which are the result of those deeds ! 
To see our Alfred, when a fugitive, singing to the Danes, and then conquering 
them—to see him modelling his little ships, and then building up his empire 
—to see him constructing a lantern and a clock—translating the Holy 
Scriptures—and compiling the laws of England, which still are standing like 
the rock of his own immortal fame, even to our days—the second thousand 
years bringing out their value tenfold. What heroic subjects are there to 
compare with this? for, while it has all the abstract heauty and suhlimity of 
the trne heroic, even to the charms of antiquity, it is at the same time ahout 
us—it is the element of the glorious liberty we live in—it is the power which 
has extended our empire round the world, iv peace and liberty, in religion 
and philosophy, What bosom can be insensible to such deeds, when they 
are represented on a seale wortliy of their grandeur? but this can only he 
accomplished when painting is assisted by architecture—when it has the aid 
of grand proportions—when its figures are life-size at least—when its back- 
grounds are ample—hut most of all when the use of the building it adorns 
has suggested the choice of subject. 

It is true that the art of painting is only to be acquired by years of devoted 
attention, hut this does not apply so much to the inventive as to the me- 
chanical part. The story told by a picture should be intelligible to all. I 
can well remember, when a boy, the strong impression made on me by the 
cartoons of Raffaello, which raised an interest and curiosity in my mind that. 
led me not only ta read the particular chapters explaining the important 
scripture subjects they present, but also to begin anew the entire reading 
of the Bible, with the first love 1 felt for it, and certainly the first intelligence 
about it. To those who infer that no benefit can come from the fine arts 1 
would address these remarks, for is it possible that when Raffaello has given 
us those immortal pictures, more than sermons, that we should still took 
down on the art as а thing merely sensual? Is it possible that the dying 
Ananias, extended on the ground before the Apostles, who call down the 
vengeance of Пеауеп on his umcharitable lie—whiist even, when his horror- 
struck friends fall back from him, his unconscious wife behind is still counting 
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the money which is purchasing for her the same fearful doom—can be bebeld 
by any religious man without awe? If so, І am sure he would sleep over 
the hest sermon on the subject. 

The true object of historical painting is to compress into one compact 
whole all the important points which in books are scattered up and down 
through many pages, so that the entire power of the subject shall strike at a 
glance. This is completely done in Raffaello’s splendid composition of St. 
Paul preaching at Athens. Here the whole subject, which in the New 
Testament ocenpies a long chapter, is conceutrated in a single look. We 
enter the picture by the steps whereon the Apostle is standing with upraised 
arms, communicating that divinity which inspires him. We distinguish the 
various Athenians congregated ahout him. Dionysins and Damaris in the 
foreground аге in the moment of conversion to the Christian doctrine of the 
resurrection, and the similarity of their attitude to the Apostle himself at 
once implies that they believe his doctrine, and receive the Holy Spirit. 
Near them is the Stoic, who ponders over the resurrection of the body, more 
puzzled how it can be than questioning that it is. The Cynic stands next 
leaning on his crutch, and listening with aa ironical sncer. The elegant 
Epicurean smiles incredulously. Beyond are congregated the dispntants of 
the academy, lost in their own opinions, save those of Plato’s school, who 
show an elevated attention. Contrasted with this is the rankling malice of 
the rabbi—the magician’s mysterions glance. And all these various persons 
are assembled on the Hill of Mars, as described in the 17th chap. of the 
Acts of the Apostles. Now it must be evident to any one who will be at 
the pains to examine this sublime work, that no description can produce the 
instantaneous effect of seeing all the persons brought together in one scene. 
Js it possible that a work approaching so near to the sacred description 
itself, and partaking of its sacred character, should not claim our deepest 
attention? Yet it rarely gets any attention. At Hampton Court may be 
seen crowds passing heedlessly through the room which contains these, the 
finest works of Raffaello, who have perhaps bestowed hours of attention on 
everything else. Why is this ? It is the mistaken locality. It is that these 
works, which are of the most sacred character, should be shown in a sacred 
place, which would inspire a devotional feeling, necessary for the entire 
understanding as well as the feeling of their thoughtful beauty ; for how 
few persons are there, even amongst the high and educated, who are аре to 
abstract themselves so suddenly from the profane so as to appreciate these 
PICTORIAL SERMONS, in the midst of art's gay profanities, which on every 
side surround them. lt is too much to expect that Raffaello's cartoons 
should duly arrest the attention, placed as they are at Hampton Court. I 
remember another example of the truth I would express. The late gifted 
historical painter, Hilton, produced a fine work of tbe Crucifixion, which was 
admirably painted, designed, expressed, and on 2 sufficiently large scale. 
This picture was exhibited at the Royal Academy, and excited little or no 
attention; it was not even (as I am assured) noticed at the grand annual 
banquet, when all the most distinguished personages of the state are present. 
This I also find natural and proper; for how was it possible to look in а 
right spirit on the agony of our dying Saviour, in the midst of a splendid 
and social festival, or evea in an exhibition made up of happy smiling ladies 
and courteous gentlemen? Now this brings me to the great good of paint- 
ing being united to architecture, in the introduction of fresco, where, in 
becoming part of the walls it must of necessity partake of the object of the 
building. Of this good I will mention one singular and signal example. 
That noble picture by Leonardo da Vinci, in the Milan Convent of Santa 
Maria della Grazia, representing the ^ Last Supper," is almost unintelligible 
to ns as a composition, withont due consideration of its locality. This is ad- 
mirably pointed out by Güethe. He saw the refectory, with all its religious 
members at their solemn meal. Opposite to the picture stood the prior’s 
table, the monks sitting down the hall on the right and left; so that you will 
perceive at once that the painter in the composition endeavoured to make 
his great work fill np characteristically the other end of the room. No 
doubt he made it correspond in everything—the table-cloth with the corners 
tied up, the dishes and the drinking-cups of the time and place. By this 
interpretation is answered the objection continually made, that the fignres are 
all sitting on one side of the table, for the monks always sit so ina refec- 
tory. 1 cannot bear to allude to this wondrons work without speaking of 
its deep and impressive character. When you stand before it you almost 
hear the tremendous secret which our Lord declares at the supper—" 1 say 
unto you, one of you which cateth with me shall betray те!” Now who 
wonld believe a picture could represent such a moment, unless he had such 
a work? The dreadful accusation falls upon every one save the beloved 
disciple John, and at once calls forth the varied expressions of men accuse 
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of such treachery. The gazer may easily make out each Apostle by his indi- 
vidnal character and expression, as each one endeavours to show his innocence 
of the charge. Judas is known by the money bag, and by his knocking over 
the salt, What an appropriate subject for a refectory ! The well-known 
story told by Wilkie of a similar picture in Spain, will serve to show the 
great moral of such a work. An aged monk, observing him unusually inte. 
rested, said to him, “АҺ! you cannot fec] the interest Т feel in that picture, 
for I have sat before it at my meals some seven and forty years, and such 
are the chauges which have taken place in Spain, so many companions have 
come and goue in the time, everything changing but that picture, that when 
Т look upon it and its solemn coropany, 1 almost believe in truth they are 
the substance, and we but the shadow.” There can be no doubt that Hilton’s 
picture of the “ Crucifixion” lost as much as Leonardo da Vinci's gained, 
by the locality and its associations. 

Following ont the same principle, we may thns have pictures adapted to 
the church, the palace, the theatre, the exchange, the hospital, and even to 
the private dwelling. Each wili suggest its own just and proper association 
to painting. Iam certain that the art, in its highest destinies, is greatly 
dependent on architecture, which best awakens those associations necessary 
to its appreciation. E КД 

Again, аге we not dependent on painting for the precise representation 0 
places which we have never seen? Can anything be dearer to us than paiat- 
ing in its remembrance of the illustrious dead, or those who were dear to us? 
Are we not dependent upon it and sculpture for the very existence of anti- 
дину ? have we not the most distant climes at our fire-sides, and the people 
of the antipodes made our very companions? and yet what I have enume- 
rated, are but the limited performances of painting, and in no way to be 
compared with its achievements when it raises itself to the representation of 
history on historical walls. Is it not wonderful to have realized to our sight 
the actnal scenes of the past;—to have the persons of bygone ages alive 
again, their proper selves, and in full action, expressing their noblest deeds ? 
Were the art realizing such powers, such delights, a new discovery, it would 
be crowned as the immortal flower of the world—as a supernatural power, 
re-creating the world which is past. But, dulled and kept down as it has 
been by its servitude to commen uses, in a commercial and a political society, 
it only now begins to look np for emancipation in the midst of general im- 
provement. It begins to spurn the prison walls of an exhibition-room—it 
longs, it demands to be free like the other arts. We used to be told that 
the African slave was an inferior being, and only fitted even for servitude by 
blows instead of laws; by a like injustice has the art of historical painting 
been depreciated in this country to a mechanical level, worthy only to point 
out the alehouse and the gin palace. 

But are not those who bring forward snch charges wilfully mistaken? Can 
such works as the cartoans of Raphael be passed over with indifference ? have 
they not a claim on our sacred sympathies? Are we not rejecting in part 
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how can our senses receive the impression of the one and not of the other ? 
I tremble at my own rasbness in saying this; for in this country, if there 
are works of art in а church, we are not allowed even to look on them, In 
our cathedrals rails and men are employed to prevent us from taking more 
than a glance even of those monuments erected at the cost of the nation. 
We may take a hurried look, in the week days, but are never allowed to read 
an inscription, or to linger on our way. Such a system is only worthy а соп- 
quered people, whom it is feared to inspire with their nationality ; such 
things are intelligible in Poland, where it is thought expedient to extinguish. 
even the native language, but I cannot imagine the object here. I would 
fain hope that a pictorial Wilberforce may rise up with fresco painting, and 
emancipate us from these slavish customs, by opening the public buildings, 
even to the churches, and showing the public monuments freely. Неге 
would be a new and powerful source of education to an inquiring people like 
the English ;—the government, the church, the laws, and the people, would 
be Лиз brought nearer together by the arts; and in showing how many 
illustrious individuals have arisen from the lowest ranks, the most powerful 
incentive would be offered to the ambition of all endowed by nature with 
genial impulses and generous feelings. 

Another slavish prejudice to be done away with by the union of architec- 
ture and painting is, our narrow-minded custom of allowing a man to do, or 
to understand, only oue single thing, when the services of Professors gene- 
rally are required in divers things. Professors may acquire knowledge, but 
woe betide them if they attempt aught else but the one particular thing 
which they profess! Гог this 1 cannot acconnt, as in all ages—save our 
own—a man useful to the public has been expected to possess a kind of 
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universal knowledge to assist him even in his own particular branch, so that 
he might be at the public command on any emergency. It would seem very 
odd now, if the State were to call on the Duke of Wellington to take his 
brush and commence the fresco painting iu the new llouses of Parliament ; 
and yet such a call was not uncommon in the fifteenth century, We hear of 
Michael Angelo summoned from his labours iu the Sistine chapel, to prepare 
without delay the fortifications of Florence, then expecting a siege. We hear 
also of Leonardo da Vinci, on being invited to paint for the Duke of Milan, 
beginning his Jabours by making canals and bridges; and yet, 1 apprehend, 
his sublime picture of the Last Supper did not suffer from this abstraction, 
for it still remains a miracle of art; or that Michael Angelo’s fortifications 
did not help the less to save the city, although lie was painting fresco just 
before at Rome. This universal knowledge is one of the characteristics of 
the fifteenth century all aver Europe. We find similar examples in our own 
country in the time of Elizabeth, particularly in the class of soldier-poets, 
and such like men, even music being included in the accomplishments of a 
complete gentleman. I do not insist now ou the necessity of possessing 
this variety of power; but 1 would declare, as regards painting, that our 
present slender circumscribed knowledge can never produce historical paint- 

Wers, or even their patrons. Tt must be universal knowledge aud love of the 
arts, not only as regards itself, but as regards its connexion with all other 
arts and sciences. І want to see my deserviog countrymen, the English 
painters, ranking with the best, and British painting arm-in-arm with poetry 
and philosophy, which it is not now, in place of grubhiog among the me- 
chanical trades, with an exhibition room here and there, as “а house of call 
for painters and glaziers.” The liberal encouragement of painting must be 
advauced, not by our painters shutting themselves up and prowliog about 
with it a secret, save on the temptation of a five-zuinea lesson—no; the 
casket must be unlocked and the key thrown away, and the public instructed 
in the principles of art. There are по secrets in art; though art is not to be 
nnderstood without an effort on the part of the public, and is only to be ac- 
quired by artists after long years of ardent and sincere study. The greatness 
of painting must be in its difficulty, and not in Ив secrecy. ТЕ must be in its 
principles aud not in its vehicles; the public must become, as it were, a 
scholar to the painter. And why not? Why should not the artists them- 
selves try to mould and form that love which, I am certain, exists in the 
English people, into something like knowledge ? 

In the education of painters, fresco will exercise all these good influences, 
ioasmuch as it tends to raise them to а true sense of the universality of 
painting. It must give them, in a pecuniary point of view, the sustained 
though moderate reward of vears of constant employment, instead of the 
intoxicating, lottery, chance system of the present day. We shall now have 
the excellent old Italian plan of waster and scholar, as in the prodnetion of 
such extensive works many must be employed, and the result will be advan- 
tageous to hoth; this we know was the greatness of Raffaello, whose scholars 
partake his fame, and so ou down to Rubens, and his scholar Vandyke. 

Another great result will be to emancipate the art from the trammels of 
booksellers, who, for more than half a century, have made inventive painting 
subservient to their speculating purposes as a mere trade. This has kept 
historical art back in comparison with the many things in which England 
surpasses the rest of the warld; for what can be more servile than the vicious 
system of ornamenting books, in which the greatest English painters have 
exhausted and consumed their minds with little fame and less fortune? We 
have but to paint to Stothard as a sad example; he is said to have produced 
some five thousand inventions in this way! The art has sunk under such 
baneful influence, and when pandering to the book trade in Annuals and 
such trash, has ceased to be worthy the name of painting. This state of 
things does not exist anywhere but in England, and is one of the reasons 
why we have not been able to make another grand age of art. But our 
painters must now turn their attention to the ornamenting of buildings, and 
not books. 

The State itself must deal in painting and engraving, and directly reward 
the artist, if it desires to have art that shall be worthy the English name. 
This may be done with the outlay of comparatively small sums, indeed it can- 
not be by the actual mouey expended, so well as by the direct intercourse of 
the highest personages in the сөйшігу with tbe artist, by a kind of friendly 
and cheap patronage (if ] may so express it,) whereby the artist is drawn 
out of his own narrow circle, and paints not ouly his own mind, but the 
mind of his patron. This can only be done effectually in national subjects, 
and I know well that the Munich artists have always worked, and prefer to 
work, for their intelligent King, at a moderate rate, to being employed at 
double the sum by unintelligent persons. Even as regards his fame, the 
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artist is content on the score of being employed by his sovereign. It is a 
great mistake in this country to suppose that the encouragement of the arts 
hy the Staie wonld be an expensive thing. To get private patronage the 
English artist is obliged to make an expensive tradesmanlike figure—this not 
only takes up half his time, but it takes all his money; whereas the sim- 
plicity of his life, werc he publicly employed, would enable him to bestow 
double the time оп his works, give them, of course, more study and per- 
fection, aud create a higher style of art. No doubt, the true reward of an 
artist is the interest his patron takes in the work. Do we not hear of the 
restless aaxiety of Pope Julins to see Michael Angelo's unfinished paintings ? 
Did not the Emperor Charles V. find time, amidst his active life, to caress 
Titian, and learn the art from him? And thus it was with Da Vinci and 
other great artists, whose inventions were quickened, and whose patience 
sustained, by such an houonrable sympathy. For how can an artist excel in 
à work * where dawns the high expression of a mind," if, when complete, 
it is to be received into his patron's house like a chair or a table? Pounds, 
shillings, and pence can never stand for painting, sculpture, and architecture; 
we must have patronage, study and love. ln a country where the historical 
plays of Shakspeare are still listened io, and where the people never tire of 
heariog }landel’s oratorios, there can be no despair of historical painting 
being encouraged, when it is properly put before the public, for it requires 
as great a mental effort to relish the one as the other. English painting is 
far hehind these. We are in it what the ancients were in geography, when 
they believed the earth to be a plane surface. We are afraid to go to tbe 
real boundaries of art, and so we coast it along, like cowards, from place to 
place, as though there were no such thing as the loadstone of art—as a 
painter’s compass. Let us look for remedy in enlightenment. Fresco is the 
fearless guide, and, with design for our helm, we shall soon be glorionsly 
sailing on the independent sea of art. 


MR. VIGNOLES' LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE. 


LECTURE Х.--ОМ THE DPPER WONKS OF RAILWAYS. 


Tus lecture was on the Upper Works of Railways, which term, the Professor 
Stated, was intended to comprehend everything above the bed or formation 
level of the roadway—viz., the gravel, broken stone, or other road material, 
technically called the ** ballasting ;”’ the stone blocks or wooden cross sleep- 
ers, laid thereon ; the chairs and rails, and their fastenings, as attached to 
the stone or timber supports; and the boxing or filling up of the road 
material around these supports, when the railway is finally laid to the 
proper gauge, range. and Jevel—the whole of the materials and adjustment 
forming the “ upper works’ —an expression borrowed from the German ober- 
werke. The depth from the road-hed ta the level of the rails, of all these 
parts, as permanently laid together, is seldom less than two feet. when a 
good way is to be insured: the principle to be observed being to have the 
ballasting of such a material and nature that water will percolate freely 
through. as clean gravel. cinders, quarry rubbish, coarse sand, &c. The 
word “ballast” isa northern provincial term. Some of the first railways 
мее introduced into the vicinity of Newcastle-upon-Tyne. Shields, and the 
neighbouring coal shipping ports, and it being found necessary tu have a bed 
orlayer of some material, to receive the railway track, the same not to be 
retentive of water, the gravel brought by the colliers from London as ballast. 
and aceumulated in hills or spoil-banks near the sides of the harbours, was 
found to answer the purpose very well; the expression has since become 
common for whatever other material was similarly ивей for laying railroads. 
Mr. Vignoles observed that a great number of other technical words now in 
common use, when treating on railway works, were provincia] terms, chiefly 
from the north of England. When the bottom of cuttings, or top of em- 
bankments, are of soft material, it was recommended to make a kind of 
pavement or hard layer, on the forming level, below the ballast. On 
embankments, until they became well consolidated, this pavement would not 
perhaps be conveniently put in ; still means should be contrived to carry off 
the water quickly from the surface, and the Professor insisted much ou the 
free introduction of blind, or French drains. of broken stone. among or 
under the ballast, connected with the open side drains, which should never 
be omitted in cuttings ; on embankments these cross rubble drains should ga 
free of the road-bed. with water channels down the slopes, of sods, or more 
substantially formed if ncedful. 

The bed of the railway having been prepared an the above principles, next 
came the consideration of the railway itself. The substance first used for 
this trackway was wood, and afterwards a metal rail, plated on the wood.; 
after 200 years’ trial of different systems—for so long was it since the firs. 
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colliery wagon: ways were introduced—the Professor observed, we are just 
coming back ta the original form and material as best adapted for the pur- 
poses of а га. һуау--уі2. timber laid longitudinally. When blocks of stone 
are used to support the chair and rail, weight seems to be sought far as 
desirable, and the general cubic. contents of such blocks as are considered 
proper for a good way are about five cubic feet—viz., 27 inches wide, and a 
foot thick. When crass bearers of wood are the supports, each slecper, as it 
is termed. contains about two cubic feet of timber, being about seven feet 
long. with a transverse section of 40 square inches, being full eight inches 
broad. and averaging five inches thick. The intervals at which the blocks or 
sleepers are placed vary from тее to five feet. according to the weight of 
the rail or of the load. With these descriptions of supports, it becomes 
generally necessary that a chair or saddle be attached thereto to receive the 
rail, which is seldom fastened directly either on block or sleeper, without the 
intervention of this contrivance of a chair, unless when the rail is made 
wide and flat at the base. Such shaped rail is now much used on cross 
bearers of waod for temporary railways, by contractors, while executing 
works. Mr. Vignoles said this farm of wrought iron rail was first introduced 
nearly 12 ycars since on the St. Helen's Railway, by same contractors, at his 
suggestion, and the same rails were lately in use by the same persuns, and 
still good and serviceable. after continued use. Of late it Ба] been recom- 
mendel by many enginecrs—among which Mr. Vignoles be'ieved he was 
among the first—to lay down the railway bars оп bearings of timber, disposed 
lengthways in the directicn of the way, and upon which the iron had a 
continuous bearing, instead of having it supporte at intervals (either with 
or without chairs), as was the case when blocks or cross timber bearings were 
used. In describing the diflerent mudes of laying rails, the Professor ob- 
served that the heavy stone blocks being packed around, or boxed up with 
ballast, kept the rails in place—that the cross sleeper having both rails 
attached thereto, the gauge or breadth was preserved ; with the longitudinal 
system vf bearings, the parallelism was retained by cross ties of wood. with 
tenons, and sometimes by rods of iron with screw-ends an1 nuts, and occa- 
sionally with both. It was necessary thus to provide for preserving the 
breadth of the railway, for, as the carriages and engines work along the 
rails with a wriggling motion, there is always a tendency. by the latera] 
action of the flanges of the wheels, to push the road out of gauge. Мг, 
Vignoles mentioned the two new lines added on the south side of the London 
and Greenwich Railway as the latest examples af longitudinal timber bear- 
ings; but he observed that, as the great point in this system was to insure 
that the rail be firmly attached to the wood. tu prevent any vertical play. he 
considered a mare eflectual methad might have been there used, so as to have 
the iron continually united to the timber. on a plan which he had tried 
with success, and to which he would presently advert. When iron was first 
introduced far railways, it was for a long time merely a plating of metal on 
the edge of the wood rail, on which plan, with iron bars of greater or less 
weight, many of the lines іп America had been lanl? Cast iron being next 
introduced, the system of fastenings was necessarily changed, and the ari- 
ginal longitudinal timbers abandoned for cross sleepers, or isolated stone 
blocks. The rails being cast in lengths of three or four feet, it was found 
expedient to prepare same contrivances to receive and fasten the ends to- 
gether, and this was the saddle or chair. Sume of these iron rails were cast 
deeper in the middle, and, from their shape, got to be termed * fish-bellied.”” 
this form Leing probably adopted with theidea of obtaining uniform strength ; 
though, for railway purposes. the position of this increased depth was the 
reverse uf that given to bearers intended to resist quiescent weights. From 
the action of the moving weight. however, upon rails with so many joints, 
they soon got out of order. Wrought iron was then introduced, to get 
greater lengths; the first of these were rolled at a considerable expense of 
useless ingenuity into the same farm as the fish-bellied cast iron rails, the 
length of 15 to 18 feet being divided into five or six flat ellipses. On most of 
the lines where this description of rails was first laid, it has been found 
necessary to take them up, and replace them, as they were found to break at 
a short distance from the points of support. Mr. Vignoles stated that he 
had, from the first, decidedly set his face against this form of rail, and 
argued for and introduced rails with the same section throughout their 
length—since commonly styled parallel rails, as distingnished from the “ fish- 
bellied rail," adding 10 lb. to the original weight of 35 16. to the yard, by 
putting on a lower rib or web, on the principle that gave such additiona] 
stiffness to all beams; this lower web was increased in size from time to 
time, until, in a special report to the London and Birmingham Railway, Mr. 
Vignoles recommended that the upper and lower webs, or buttons, should be 
made precisely alike. to allow the rail to be turned up or down, or in either 
direction. This form was, however, first actually laid duwn by him on the 
North Union Railway, and its advantages in the above respects have already 
been appreciated and appliel: these rails are about 65 lb. to the yard. The 
Birmingham Compauy decided finally on adopting this form, increasing the 
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weight to 7218; and. where chairs are used, it is now almost exclusively 
employed. the weight being sometimes increased to 78 or 801b. per yard. 
With the increase in the weight of the rail, the intervals between the sup- 
ports also gradually increased from three to five feet, but with bad effect. as 
the expense af keeping a railway in order with the longer bearings (as the 
technical phrase is) was very much augmented ; and, on the London and 
Birmingham Railway, intermediate supports had since been introduced, 
where the original bearings were five feet. Mr. Vignoles stated it as his 
opinion, deduced from considerable experience and observation, that where 
chairs and supports, at intervals, were used, he considered a 60 lb. rail, with 
a 3-feet bearing, beiter than a heavier rail with a longer bearing. Blocks, 
he observed, were, however, nearly exploded as supports ; the crass sleepers 
and chairs were still preferred by many engineers, but 1t was certain that 
the closer the supports—that is. the shorter the bearings—the less the cost 
of maintenance, and hence the inference. which experience every where con- 
firmed, that the continuous supports werc best of all. 1n respect of fastening 
the chair to the block or sleeper, and the rail to the chair, it was now almost 
universally admitted and acted upon, that compressed wood was much 
preferable to iron spikes, bolts, or keys. Mr. Vignoles intradueed a number 
of drawings, and described a variety of diagrams, illustrating the various 
shaped rails and chairs, and modes of fastering adupted, and drew com- 
parisons as to the advantages and cust of each. In reference to what he 
had before stated of the disadvantageous method hitherto pursued in fastening 
rails with flat bases to continuous timber bearings, by spikes or screws, the 
Professor said that such a mode seldom continued to hold the rail close 
down to the timber, and there ensued a certain quantity of vertica! play of 
the rail on the wood, often accompanied with a good deal of rattling. and in 
the end, the head of the bolt ar spike was absolutely jerked off. Mr, Vignoles 
said that the only effective fastening was that used with Evans’ patent rails. 
which had a slit or groove of a dove-tail shape (in cross section) rolled for 
the whole length of the rail in the bottom ; bolts, with similar-shaped heads 
to fit, were passed into this groove, and drupped at the necessary intervals, 
through holes in the longitudinal timbers; the bolt terminated in а screw, 
and a washer and rut being put on, by means of a spanner. the nut drew 
down the rail closely to the timber. Mr. Vignoles stated that he had had a 
considerable length of railway thus laid, which had been done some time, 
and the гај! had remained close down on the wood without any play, or 
getting at all loose. Не concluded this lecture by stating that in the next 
he wauld endeavour to draw a comparison between the modern heavy rail 
and chair and fastenings, as used with cross timbers laid at intervals, and 
the rail and fastening, as above described, to be laid on longitudinal timbers, 
and having a continuous bearing thereon. 


LECTURE ХІ. 


Ix resuming the subject of the Upper Works of Railways, the Professor 
said he would enter briefly into tbe consideration of the strongest form of 
rail, after explaimng those points applicable alike ta cast and wrought iron 
bars. First, a certain breadth was required for the bearing surface of the 
rail. far the wheel to run upon, aud this breadth should be such as not to 
be likely to praduce improper action or grooving, in the tire or tread of 
the wheel, and, at the same time, not to Бе inereased so as to make the rail 
needlessly heavy; there must also be a sufficient depth or thickness of that 
bearing surface. to make it strong enongh to withstand abrasion, and render 
the rail sufiiciently stiff, and capable fully of sustaining the action of the 
driving-wheels of the locomotive engine. Hitherto the established breadth 
seemed to have been abaut two and a half inches on the top web, or button, 
and Mr. Vignoles thought. from experience, that that breadth should be 
considered the minimum; however. the strength of this bearing part of the 
rail, being as the breadth and square of the depth, a greater breadth than 
absolutely necessary to prevent the tire of the wheels being grooved, would 
add to the weight of the rail, without increasing the strength more than in 
the direct ratio of the breadth, whilst the same quantity of material, disposed 
in terms of the depth, increases the strength in the duplicate ratio. Con- 
sidering the great increase of weight in the locomotive engine of late years, 
and the continued wear and tear on the rail, from the action of the driving- 
wheels, and looking to the state of the iron of the upper works of those 
railways which have not very heavy bearing surfaces, it would seem that, 
while two and a half inches is a minimum of breadth, the chief attention is 
now required to the proper depth, to resist abrasion and exfoliation which 
takes place, especially if the iron is not perfectly well rolled. Railway bars 
are compounded of fagotted iron, and if the pieces are not properly weided 
the bearing edge is broken down, and peels ой : but, supposing the iron 
goud, and the manufacture perfect. the heavy effects of the engine must be 
provided against, and experience shows that an inch and a half is not too 
much for the depth of the top web, or bearing part of the rail, and two and 
a half inches being the breadth, then three and three-quarters—or, say four 
square inches—should canstitute the sectional area of the part that is exposed 
in receiving the direct action of the driving-w heels ; thisis the sectian actually 
requisite, and the greatest additional strength being to be obtained by in- 


creasing the depth. if possible, this is the point to be attended to. lt thus 
appears that a weight of 36 Ib. per yard is required to sustain the engine, 
and all beyond will belong to the mode of attaching the rail to the support 
below. 

In treating of the wear and tear of rails. Mr. Nicholas Wool has given 

some curious and interesting results of experience: but the weight of the 
locomotive engines used is stated to have been only 10 tons, and of this the 
weight on the driving-wheels would probably not exceed six or seven tons. 
The result of a variety of experiments on the malleable iron rails of the 
Stockton and Darlington Railway gave one-tenth of a pound per yard as 
the absolute amount of fair abrasion ; some statements, however, made it 
much higher, being one-sixth of a pound. On tbe Killingworth Colliery it 
was one-eighth of a pound. On the Liverpool and Manchester Railway, some 
years ago, threc rails were taken up, carefully cleaned and weighed, relaid, 
and taken up again at the end of one, and again at the end of twa years: 
the wear was found constant, and about one-tenth of a pound per yard per 
annum. If we were to take this to be the true wear, and suppose it to arise 
wholly on ihe upper surface of the rail, the result would be but the Sth 
part of an inch in depth, and it might be supposed to take 100 years to wear 
away a rail from mere abrasion. But later experience shows that the increased 
weight of engines acts very destructively on rails whose upper webs are not 
sufficiently strong, and of the best manufacture. We may take 10 tons as 
the present average weight on the driving-wheels of a locomotive engine ; 
and, if this is tu be effectually provided for. the button, or bearing part of 
the rail, must not Le less than 40 lb. to the yard. Now thc form of the 
remaining part of the rail will depend upon the manner in which it is to be 
fastened down to the support below. either by being fixed in a chair, which 
is itself to be again fastened to something else, or by being screwed down. 
as the rails on the Great Western. Croydon. and the new part of the Green- 
wich Railway; or, finally, secured in the simple manner described іп the 
last lecture. A comparatively very small addition to the theoretical form of 
rail to be sustained in a chair, gives a section which has the advantage of 
being capable vf being turned in either direction. or vertical position, and 
hence the top and bottom of the rails have, of late, as previously stated, 
been made equal and similar, eonnected by a neck of proportionate dimen- 
sions. With the present heavy rails, of nearly $0 lb. to the yard, the average 
weight of the chairs, iocluding the joint chairs, may be taken at 20 1b. per 
yard, reducing the intervals of support to that constant distance. Thus, we 
have an aggregate of nearly 100 1b. weight of iron per yard of each single 
rail 16 then, we could in any way get rid of the extra weight rejaired to 
fasten the rail into the chair, and dispense vith the chair altogether, it seemed 
to Mr. Vignoles to Le desirable to do so, provided the object in view was 
equally well attained ; and he contended that such would be the case with a 
50 lb rail attached, in the mole hefore described, to a longitudinal bearing 
of timber; for the whole strength of the upper or bearing part would be 
retained, that being as the breadth and the square of the depth; thus, with 
a weight of iron just one-half, would be equally efficacious, and it only 
remained io compare the supports in either case. Now. as stone blocks 
seemed to be discarded by universal consent, the question of the supports 
below is narrowed to that of transverse or of longitudinal wood sleepers. 
Sufficient experience had been obtained to warrant the conclusion that, lor 
the purposes of this argument, the cost of fastening and of laying the rails, 
ballasting, drains, &c., taken as a whale, were nearly the same for both sys- 
tems, and it only remained to contrast the quantities of timber, and, always 
considering a locomotive Іле to be the one to be made. it may be stated that 
this eubing was about double for the longitudinal system to that in the 
transverse method of laying the sleepers. In short, looking at first cosi 
only, there was a saving of 100 1b. of iron. and an inerease of two cubie feet 
of timber in each yard of single traekway ofthe former over the latter mode, 
so that strietly the longitudinal system was the cheapest ; but to avoid minor 
objections, let the eost of each be taken to be the same, which was giving a 
decided cancession in favour of the transverse system. But this was a very 
narrow view to take of the question, which wholly omitted the economical 
results from diminished wear and tear of the engines, of the railway, and of 
the carriages, ns had been mostespecially exemplified on the Dublin and Kings- 
town Railway, where the massy granite blocks originally laid down had been 
all replaced by longitudinal sleepers, and theugh the old light 45 lb. rails and 
15 10. chairs were retained, the diminution of the annua! maintenance was 
most remarkable, though there was nota railway in the United Kingdom 
where so many passengers were carried daily throughout the year. 

The expense of keeping up tlie double way, now that the system of longi- 
tudinal tmlers has been quite carried out, 1s less than one-third of the 
corresponding expense per mile per annum of maintaining the London and 
Birmingham Railway. Mr. Vignoles then read a variety of tabular results 
of the cost uf the three various systems, going through all the details, and 
pointing out the exact measures and quantities, and stating the actual expen- 
diture on the upper works of various lines of railway. The result seemed 
bed of the road was duly prepared, including all the items under that 
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that, for а double line of railway—upper-works, properly laid after the 
head. which were enumerated in a former lecture, and calculating. for the 
present heavy and powerful locomotive engine, that no less a sum than 
£5000. and, in most cases, £6000, per mile was necessary, and that, in many 
instances it had reached nearly £7000—the market price of iron and timber, 
also the quality of the latter, the greater or less facitity of obtaining materials 
for ballast, &c., affecting the amount, and these large sums were independent 
of the earthwork, masonry, land, fencing, management, stations carrying 
establishment, &c. Mr. Vignoles alsa gave a number of drawings and 
diagrams contrasting the three systems, and exhibiting, in a very explanatory 
manner, the modes of laying and fastening. He also exhibited the rail, chair, 
and fastenings, for the transverse method, with ail the recent improvements 
introduced by Mr. Cubitt on the South-Eastern Railway, and as manufac- 
tured by Messrs. May, of Ipswich. and then produced the rail with the 
dove-tailed slot, and the made of attachment to longitudinal half baulks of 
timber, repeatedly alluded to in this and the preceding lecture, observing 
forcibly, that, if the same effective results were obtainable by the latter 
simple method as by the former complicate one, it was not only to be pre- 
ferred in this kingdom, but was peeuliarly eligible for such countries as 
Russia, Poland, Germany, in general, France, and America. where wood is 
usually in great abundance, and where iron is comparatively scarce, especially 
in the form required for railway bars, and, of course, the prices became in 
proportion. Mr. Vignoles quoted largely from the works and reports of 
Tredgold. Barlow, and Lecount, and stated a number of mathematical and 
empirical rules laid down by those authors, which, he stated, were chiefly 
relating to rails supported at intervals. but, though he felt it right to lay 
them before the elass, he considered that farther experiments and investiga- 
tions were requisite, and particularly in reference to the perfect combination 
in one support of the iron and timber in the longitudinal system, as explained 
and avoeated by him. of which the Professor insisted, the great advantage 
and pecuharity was that of obtaining a perfect fastening, independent of 
the fibre of the wood, or the tenacity of the screws or bolts therein, and of 
obviating the hitherto well-founded objections to the mode of attaching rails 
having а continnous bearing, which had not been able to prevent a vertical 
play of the iron on the timber. 


PROCEEDINGS OF SCIENTIFIC SOCIZTIES. 
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(Continued from page 277.) 


REPORT oN EXPERIMENTS ON THE TRANSVERSE STRENGTH OF HOT AND 
coLn BLAstT Інох. Бу Mr. Fairbairn, 


Tue bars, as described in the former reports, were supported by standards, 
4 ft. біп. apart, and were loaded with different weights; they were ocea- 
sionally carefully examined, and showed a very slight progressive deflection, 
He had no doubt that they would ultimately break, but the progress was very 
slow. Не read a table showing the weights laid on, and the deflections 
of each bar.—Mr. lartopp said, that Mr. Fairbairn’s former experiments 
on hot and cold hlast iron had created a false impression with regard to the 
strength of hot blast irou. Mr. Fairbairn had found very little difference 
between the hot and cold blast; but his experiments, made with great 
accuracy, and in which the weights were laid on with great care, were of 
little practical advantage, as these were not the circumstances under which 
iron was tested in practice: there percussion, violent and sudden impact, 
should be expected, and here lay the great deficiency of hot blast iron. Even 
in Mr. Fairbairn's experiments, Oldberry No. 2, cold blast, bore twice the 
percussion of Oldberry hot blast; and Milton hot blast was only half the 
strength of Elsicar cold blast, made of the same ore and smelted with the 
same coal. Experiments had been made iu Yorkshire with great care; the 
results being, Low Moor cold blast bar iron, 3 in. diameter, broke with 6 
blows, ditto Serap, 3 blows, ditto hot blast, 1 blow; again, Low Moor cold 
blast 18 blows, Bierly ditto, 18, hot blast of as good materials, 3 blo~s; 
араш, Elsicar cold blast, 21 blows, Milton hot hlast, 14 blow; therefore, in 
iron for axles this difference of at least five-sixths of the strength was very 
important. As to serap iron, it hare too high a character. Scrap, made on 
the old plan, was all charcoal iron, but the modern scrap iron was very 
inferior, being 32s. 6d. per ton cheaper, so that ironmasters put off as much 
of this cheap material as possible. Hot blast iron was rejeeted now for 
water-pipes, &c., and even for cannon balls; and, in fine, he had been told 
by very eminent marinc engine makers, that where any percussion took 
place, hot blast cast iron was only half the strength, and wrought iron only 
one-sixth the strength of cold blast. 

Mr. Fairbairn explained, that he had found great difficulty in obtaining 
specimens from the different iron-masters, who would of course send, when 
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possible, the lest specimens, but every care had heen taken to insure accuracy 
in the experiments. 

Mr. Hodgkinson said that the average strength of hot blast bad been +3; 
weaker than the cold, bui the inferiority was chiefly in the softer irons ; as 
the hardness increased, the two kinds approached to equality, and in the 
hardest irous the hot blast was the best. He thought his experiments, made 
without any interest on either side, and with the greatest care, were more to 
he depended on than experiments made by those who had an interest in the 
result. 

Professor Vignoles explained, that the question of hot and cold blast had 
nothing to do with the late contract for canaon halls. 


Ох tHe Form oF SniPs. 


Mr. Scott Russell laid on the table the Report of a Committee on the 
Form of Ships. lt contained upwards of 20,000 observations, the result of 
careful experiments on the resistance to models of ships of more than a 
hundred different forms and sizes, and extending from small models of 30 in. 
long, to vessels of 25 ft., 60 ft, and 200 ft. long, and above 1000 tons 
burden. These experiments were under the general superintendence of a 
Committee of the Association, consisting originally of Sir Jobn Robison, 
Mr. Scott Russell, and Mr. Smith. Unfortunately, the ill health of Mr. 
Smith's family had altogether deprived the cammittee of his advice and 
asssistance, but the observations were personally conducted by Mr. Scott 
Russell, who had to acknowledge the pleasure he had derived from conferring 
with his friend Sir John Robison, with whom he lad frequent occasion 10 
consult during the progress of the observations. The smaller experiments 
had been made in a reservoir in the ground attached to his (Mr. Russell's) 
residence, and the larger ones in the open sea. It was probahle that these 
results, maturely digested, and iltustrated by accurate drafts of the forms af 
the ships subjected to experiment, would be published in such completeness 
as might be practically serviceable to the naval constructor and mercantile 
ship-huilder; and he would, therefore, confine the present report to a general 
account of the objcets contemplated in the experiments, and the method by 
which these designs had been carried out. Several series of experiments 
have already been made, both by scientific bodies, and by puhlie-spirited men, 
for the advancement of naval architecture. "These had cost large sums of 
money, and consumed much valuable time and talent. To most of them it 
had been objected—nunhappily not without reason—first, that they had uot 
been conducted with an adequate knowledge of the wants of the constructor; 
secondly, that the forms of bodies submitted to experimeut were by no 
means such as are used by the ship-builder ; thirdly, that the scale on which 
these bodies were constructed was too smallto claim for the results, as ap- 
plied on a large scale, any considerable degree of confidence; fourthly, that 
it had not been established by what law the results of experiments on one 
scale of magnitude are to he transferred to a different scale, either greater 
or less; and, fifthly that the apparatus formerly used was liable to errors 
which it was difficult to eliminate trom the results. To obviate such objec- 
tions was one great object in these experiments. Mr. Russell had contrived 
a new apparatus, which was so simple and convenient, that a uniform 
propelling force was obtained, by which vesscls of any magnitude might be 
drawn by a uniform mechanical force along any given distance. The forms 
of the models employed were not confined to matbematical and arbitrary 
solids, but were those of such classes of ships as are either actually emplnyed 
іп navigation, or have been proposed for that purpose. Among these were 
some of the highest reputation. lt was found that there were other circum- 
stances besides the form of the vessel which affected the result; and that 
the form and dimensions of the channel were as important as those of the 
vesscl in determining it. Experiments had been instituted on the largest as 
well as the smallest scale. to show the law of relation between different 
scales. These various modes of experiment were illustrated hy reference to 
drawings and tables which were prepared for publication. As an illustration 
of the value of giving a proper ror» to ships, altogether independently of 
proportion or dimension, the following remarkable experiments were 
adduced :—Four vessels, of about 25 ft. length, having all the same dimen- 
sions of breadth and depth, of the same capacity and weight, and of the same 
draught of water, were towed together at the same time, under the same 
cirenmstances, and at the same velocity. Some writers оп naval architecture 
have asserted that, in such circumstances, vessels would have precisely the same 
resistance. The forms of these four vessels were uot, to an inexperienced 
eye, very dissimilar: they were all good sea boats, and each of them found 
its admirers to give its shape a preference over the others. These vessels, 
alike in all their principal dimensions, aad weight, and area of midship 
section, and draught of water, differed so much in resistance, that the one 
had nearly double resistance to another: thus, at 7} miles an hour, the 
resistances were as follows :— 


АІ. form as у . 2. 2 +» se) 50016 resistance. 
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ЖОШЫ 52025 5 Ж A 
No. IV. И $^ eo E x 


Allof these were good sea boats, and it was one of tbe most valuable of 
these results, that No. L., the form of least resistaoce, was found also the 
best sea boat, the casiest, and the driest. The whole of the observations, 
comprising more than 20,000, were in the course of preparation for pub- 
licatinn, so that the whole hody of the observations would be at the disposal 
of the Members of the Assocation. It had been the aim of the Committce 
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to reduce the whole into the form most immediately conducive to the pur- 
poses of the naval constructor and mercantile ship-builder, and the drawings 
had been made on the scale and with the accuraey of the draughts of ships 
of the largest class. 

Sir John Robison felt it his duty to state to the section, that although he 
had cordially given Mr. Scott Russell his co-operation in forwarding these 
experiments, and althongh Mr. Russell had made frequent use nf the plural 
pronoun, yet that tbe whale of the merit, both of contriving and designing, 
and carrying out the system of experiment, was due exclusively to Mr. 
Russell. 

Mr. Russell also explained а model shawing the waves in a channel arising 
from the natural channel wave, and the wave resulting from the form of 
the boat. 

Mr. Wiiliams wished to know bow Mr. Russell tested the horse power in 
the two bnats which he had mentioned, as nominal power was not a fair test; 
and also whether he had paid attention to the ditference in draught after 
the engines had beea put in, the settling at stern or stem, &c., as the petting 
in the engine might make the vessel which had been slowest, when towed, 
fastest when driven by her own power—a vessel quick in slow water might 
Пе slow in a rapid current—in fact, every vessel had its own characteristic, 
and, therefore, many circumstances entered into the comparison between 
two vessels.— Mr. Russell said, that a reference to the report would slow 
the steps which had been taken to insure accuracy. Of course in making 
experiments he had attended to all the circumstances which could introduce 
inaccuracy. In answer to Mr. Williams, he would say, that when the vessels 
were towed, the engines, stores, coals, &c. were exactly the same as when 
the engines were working ; in fact, they had merely detached the tow rope 
and started tbe engines, and it so happened that the vessel which had heen 
fastest in towing was also fastest in sailing with her own engines working, 
but he did not consider this as affecting the question. 


Prof. Vignoles eshihited some specimens of newly invented carpet tapes- 
try. He explained that these works were made on the principle of the 
ancient mosaics, being compased of innumerable transverse sections of 
woollen threads. No painting, no colouring was used; all the effect was 
produced by ends of worsted about $ of an inch long standing vertically, one 
end being seen, and the other cemented by India rubber to a cloth. Тһе 
exact operation was yet a secret, but he believed that two frames of fine wire 
pr perforated zinc (some with even 4000 perforations in an inch) were 
placed over each other exactly vertically, the distance being only regulated 
by the height of the room, in the present instance he believed ahout five 
feet. The picture to be copied being then traced on the top side of the 
upper frame, a workman passed threads of dyed wool through the corres- 
ponding holes in the top and bottom frames, of course, as in tapestry. 
varying his sliades and colours until he is satisfied with the effect; this he 
can judge of by looking down on the upper ends of the threads, although to 
a person looking at the space between the frames, there seems спу a con- 
fused and compact mass of worsted. When the workman is satisfied, the 
upper ends of the threads are covered with India rubber cement, and а 
cloth is laid upon them also covered with cement; the ends of the threads 
firmly adhere to this cloth. By means of a sharp cutting instrnment, the 
entire mass of threads is now cut through transversely at about 3 of an inch 
from the cloth, and this process being repeated, a fresh спру is obtained from 
every } of an inch: in the present frames, being five feet apart, 480 capies 
can be cut, and as there is no limit to the distance, except the height of tlie 
apartment, thousands of copies may be taken of each. Were this not the 
case, the invention, however ingeuious, would be too expensive іп be pur- 
chased except in solitary instances as specimens of curious art: but, from 
the facility of reproduction, this fabric was likely to come into general use 
for carpets, rugs, curtains, table and chair covers, &c.; for carpets and rugs 
it could be made with a longer uap, so as to give any degree of substance. 


А DESCRIPTION oF THE THAMES TUNNEL. By Sir M. 1. Brunel, F.R.S. 


Sir M. L Brunel exhibited а diagram of the exterior elevation of the 
Thames tunnel, and also a representation of the machinery by which le 
supported its roof and sides during the proccss of excavation. Пе said he 
had no paper to read, and that his work would be very short; for, although 
it might be very difficult to describe a work that was to be accomplished, 
there was little difficulty in speaking of that which had been completed. 
All he had to say was simply to point to the representation, and say, that 
the tuanel which he had crected was like that. The tunnel was about a 
quarter of a mile in length, and was made under the river Thames. The 
difticnlties were very great. and deemed insurmountable by many learned 
and scientific men. Indeed, the difficulties were much greater than what he 
himself had at first conceived them to be; for the ground to he excavated 
was quite different from that which had been brought up with ан augur in 
the preliminary examination of it. Tlowever, he was determined to per- 
severe; and, notwithstanding the many obstacles that from time to time 
presented themselves, he never considered the undertaking impracticable’ 
Sir M. I. Brunel then directed attention to the apparatus he had devised for 
sustaining the arch during the progress of the works. lt was upwards of 
60 ft. wide, by 22 ft. high, divided iuto 12 compartments, each containing 
three arches, one above another. The top was horizontal. Each compart- 
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ment could be moved forward or backward at pleasure, so that, as the 
workmen excavated а few inches, the superincumbent pressure was imme- 
diately sustained by the protrusion of that part of the machinery opposite 
which the excavation was made. The ground was cleared away in front of 
each alternate division of the moveable arches, so that six were always 
stationary, sustaining the roof of the tunnel; while the other six were 
employed in making additional progress. Some of the strata overhead was 
quite dense, while part of it was in a fluid state. The workmen never 
advanced more than six inches at a time, and then the props were imme- 
diately introduced into the vacant place, and the building-up of buttresses 
and arches followed in the rear. During the progress of this extraordinary 
undertaking, five eruptions of the river had taken place. Onc of these 
occurred when the tunnel had been half done. This was in consequence of 
the men having struck for an advance of wages; and, during the delay which 
was thus occasioned, a very large hole opened in the top, and the water 
came pouring io. When this occurred, said Sir Mark, every one made a 
hole for his stopper; but he conld get no one to make a stopper for the hole. 
By that unfortunate eruption, five men were lost. However, he succeeded 
in stopping the lcakage, and in pushing forward the works, until he reached 
the other side of the river. After snrmounting many difficulties, he had 
now the pleasure to come before the public for the first time, and say the 
work was done. Many had endeavonred to discourage him, and thwart the 
undertaking, but the Government were always exceedingly liberal; and the 
Duke of Wellington, from the first moment that he had seen the plan, con- 
ceived a bigh opinion of its practicability, and forwarded the undertaking as 
much as possible. A tower, 290 ft. in diameter, was erected at each side of 
the tunnel, and carriages could be admitted through them with the greatest 
ease. In answer to a question from Mr. Roberts, Sir M. I. Brunel said, that 
the quantity of water percolatiag at present through the tunnc) was ahout 
60 or 70 gallons per minute. About six weeks ago, 480 gallons oozed 
through; the quantity had since been reduced to about 60 or 70 ; and, in a 
short time, it would be reduced to notbing. 


——— 


Ox THE IMPROVEMENT ОҒ THE SPECULA OF TrELEscoPEs. By Mr. Fox 


Talbot. 


The suhject occurred to him about two years ago, when the Earl of Rosse 
(then Lord Oxmantoun) was making much larger specula for reflecting 
telescopes, than bad ever beeu obtained before; and he thought, if опее we 
had a very large and perfect speculum, it might he possible to multiply copies 
of it by means of the electrotype—by galvanic means taking an electrotype 
cast from the existing original at a small cxpensc—which, if not quite so 
perfect asthe original, shouid be at least very fine and important instruments. 
He had observed, that if an electrotype cast were taken from a perfectly 
polished surface, the east was also perfectly polished; so that no defect of 
form from this cause could have an injurious effect on the speculum. The 
great and obvious defect was, that electrotypes being in copper, which 
reflected hut little light. a very large speculum of copper would not reflect 
more light than a very small one in speculum metal. He mentioned these 
ideas to Professor Wheatstone, who said the same bad occurred to him, and 
he shawed him a paper which he had drawn up some few months before, and 
which he lent him. 

Mr. Talbnt read this paper of Professor Wheatstone’s, in which he sug- 
gested the taking galvano-plastic casts of specula in platina, palladium, 
silver, or nickel, and for especial purposes gilding the copper; taking care 
that the two precipitatioas adhered well to each other. 11е suggested that 
voltaic electricity might thus enable us to copy large specula (like those of 
Lord Oxmantoun), ata slight expense. So that (said Mr. Talbot) the idea 
had suggested itself independeotly to both of them; but on comparing notes 
they found differences. Though it had occurred to him (Mr. Talbot) to 
precipitate white metals, yet he did not think that platina would have а 
sufficiently beautiful white metallic polish. Silver he rejected, because easily 
oxidated by the atmosphere. Nickel he had not tried, but it appeared likely 
to answer. Professor Wheatstone had, however, made choice of platina, and 
varying the quantity till he found the required proportion, he obtained a 
mirror in platina which appeated to him (Mr. Talbot) to have quite brilliant 
polish enough, and to be white enough to answer the purpose; and he con- 
sidered, therefore, that Professur Wheatstone had proved that, at least in one 
form, the specula of telescopes might be made hy voltaic precipitation. Ths 
owa idea was, that it might be possible to whiten the surface of the copper 
without injuring the form; and, therefore, having obtained a speculum in 
very bright polished copper, he exposed it to the vapour of the lydro- 
snlpharet of ammonia, which had the property of turning copper white ; 
and it did so without, so far as he knew, in the least injuring the form of 
the metal. A copper speculum was subject two evils; it reflected but little 
light, and it became casi!y tarnished; hut, when whitened by exposure to 
the hydro-sulphuret of ammonia, the surface was transformed into a sul- 
pburet of copper, and not only was a white metal obtained, but it was по 
Jonger subject to be tarnished hy the atmosphere, the snlphuret of copper 
being a stronger chemical compound than the oxide of capper, and, con- 
sequently, oxygen had no more effect upou it than on platina. lleving 
obtained a copper cast from a polished speculum, he, (Mr. Talbot) whitened 
it, and transformed it into sulphuret af copper; and, after having retained 
it about a year, he did not perce:ve the ешаПеві alteraticu in any respect. 
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This, therefore, appeared to him a mode hy which such important results 
for astronomers could be obtained. For the last year, perhaps, nothiag 
farther had been done, either by Professor Wheatstone or himself; but the 
other day, being at Munich, he (Mr. Talbot) visited Professor Steinheil, who 
showed him his inveations, and told him he had invented a method of making 
specula by the electrotype. 16 so bappened, that both Professor Steinheil 
and himself had published their respective methods about a month or six 
weeks before, the Professor having read a communication on the subject 
before the Academy of Sciences at Munich, aud priuted it, and he (Mr. 
Talbot) having published his in England. Their modes were, however, 
different, as Professor Steinheil precipitated gold npon the speculum of 
copper; and, having precipitated a certain thickness of gold, he then pre- 
cipitated copper on the hack of the gold, to give it sufficient thickness. Не 
(Mr. Talbot) should have thought beforeband that gold would not reflect 
light enough to be available ; but Professor Steiabeil informed him he had 
found, by careful experiment, that it reflected more light than polished steel. 
He allowed Mr. Talbot to look through a Gregorian reflecting telescope, of 
which the speculum was a common one, but gilded, aad he fonad the image 
perfectly clear and well-defined. A slight tinge of yellow was thrown over 
all tbe objects, hut the image was perfectly clear and defined. Now it was 
evident, that if the form of the speculum was not destroyed hy gilding it, 
much less would it be altered if formed originally of gold. Ifa film of gold 
were precipitated upon a speculum of copper, we must, to а certain extent, 
alter its figure; but that alteration must be very small, hecause there was no 
perceptible defect in the image. Professor Steinheil said, that the astronomers 
of Germany were much pleased with bis plan, and were greatly engaged in the 
subject; and that in the course of a year he should have a very large telescope, 
furnished not only with a speculum, but also with other apparatus, voltaically 
formed, so that telescopes might be made all from a good model, sn as to in- 
sure greater accuracy of propartions; and in this way even very large telescopes 
might he constructed at a comparatively trifling expense. With reference to 
the precipitating copper on the hack of the gold, the Professor had a simple 
expedient for securing adhesion. He first precipitated gold from the cyanide 
of gold, and he mixed with it cyanide of copper, and kept gradually increasing 
the quantity of the latter sort; so that an alloy was precipitated which was 
continually increasing the copper with respect to the gold, till he had a 
speculum whose surface was gold, and which then became an alloy, the 
quality decreasing, till, at the bottom, it became pure enpper. This was 
important, hecause, without such experiments, one would not have known 
that such results would have followed ; for some philosophers supposed that, 
if we attempt to precipitate the salts of two metals, only one was precipi- 
tated; but Professor Steinheil informed him that they precipitated in uaion. 
Не thus obtained a speculum with a face of gold and a back of copper. But, 
supposing the largest, cheapest, and best speculum were obtained, the frame- 
work of the telescope would be so gigantic, that few observers would he able 
to use the instrument. With a focal length of 60 to 50 ft., it would he quite 
unmanageable for any private individual. The idea occurred to him (Mr. 
Talhot) to havea tube fixed in an invariable position, and to have a perfectly 
true plane mirror, cf a size somewhat larger than the concave speculum, 
placed in frout of the tube, with an aperture in the centre, This plane 
reflector should be moveable about its centre in any direction; ва that 
luminons bodies, falling first upon the plane reflector, were then reflected 
against the concave reflector, and passed through the aperture. The only 
motion requisite for the plane mirror would be one about its centre. The 
mechanical difficulties in the way of this plan would be far less than in the 
comman method. Professor Steinleil's idea on this point was somewhat 
different. Пе (Mr. Talbot) did not think it important in what direction the 
tube of the tclescape was directed. Professor Steinheil’s idea was, that it 
should be pointed directly to the pole of the heavens, and kept as steady as 
possible, and that the plaue mirror should have a sünple motion of revolution, 
indeed two mations, but about a rectangular centre. 

Remarks.—Sir William Hamilton expressed his pleasure at hearing this 
communication, and said, the want of some such contrivance as the last had 
hecome sensible to those having great command of money and power. The 
Earl of Rosse had lately cast a metal speculum, weighing several tons, and 
six feet in diameter, which his lordship intended should he moveable only in 
or very near the meridian, on account of the great mechanical diticnlty of 
moving so great a mass, so as to direct it at pleasure to every point of the 
heavens. The advantages, therefore, would be great from carrying ont the 
plan last mentioned. lt was clear, that its success and utility must depend 
greatly on the excellence of the original. Lord Rosse had, hitherto, been 
nnrivalled for making specula on a large scale, and for his means of carrying 
forward this magnification of the mirror to an unparalleled extent; and per- 
haps the degree of acquaintance with which that nohleman had hononred 
him, aod the recallection of what Dr. Robinson had recently said in his lord- 
ship's name, warranted him (Sir William) iu saying, that Lord Rosse was 
disposed to give every facility to persons of science, desirous to make use of 
his instruments. 

Mr. Isaac Holden said, the late Earl of Stanhope had invented and erected 
a telescope on the plan (as to the fixity of the frame-work) which Mr. Talbot 
recommended. The instrument was stationary, and he cauld sit still and 
view more than one-half thc heavens, taking іп even 20° behind his head, by 
means of an arrangement of mirrors. 

Sir D. Brewster mentioned a similar plan, proposed twenty years ago, hy 
an American gentleman, to the Royal Society of Edinburgh. There the mir- 
ror was nct vertical like Lord Stanhope’s, but horizontal, consisting of a dish 
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of metal in which a quantity of mercury was placed, and a rotatory motion 
was given to the disc, so that the mirror assumed a concave form, giving a 
parabolic surface, of the actual form required to reflect bodies; by which 
means a mirror was constructed in one instant of time. This appeared so 
impracticable to that society, that they did not venture to give any account 
of it in their memoirs. 


Рнотосвлрніс Discoventes. 


Sir David Brewster said, he was requested to communicate ао account of 
some remarkable facts connected with the theory of photography. A new 
process of producing photographic impressions had been discovered by Dr. 
Moser, of Künigsberg; and an account of the discovery had been brought to 
this country by Professor Bessel, who received it from the discoverer himself. 
The subject was most important, and it would have been а great misfortune 
if the physical section had left without having been made acquainted with it. 
The following were the general facts connected with it --А black plate of 
horn, or agate, is placed below a polished surface of silver, at the distance of 
one-twentieth of an inch, aud remains there for ten minutes. The surface 
of the silver receives an impression of the figures, writing, or, crest, which 
may be cut upon the agate, or horn. The figures, &c. do not appear on the 
silver at the expiration of the ten minutes, hut are rendered visible by ex- 
posing the silver plate to vapour, eitler of amber, water, mercury, or any 
other fluid. He (Sir David Brewster) had heard Professor Besset say, that 
the vapours of different fluids were analogous to the different coloured rays 
of the spectum; that the different fluids had different effects, corresponding 
to those of the spectrum; and that they could, in consequence of such cor- 
respondence, produce a red, blue, or violet colour. The image of the cameo 
obscura might be projected on any surface—glass, silver, or the smooth 
leather cover of the book—without any previous preparation; and the effects 
would be the same as those produced on a silver plate covered with iodine. 
Professor Bessel did not pretend that this discovery was perfect. 11е also 
mentioned what was far more important than all this, in a scientific point of 
view—that Professor Moser had discovered the existence of latent light—of 
light residing in bodies, and exhibiting its action after having lain in those 
bodies for we know not how шапу years. lf it were aa actual physical fact 
that latent light did exist—if light taok its residence permanently in a body 
—if, having motion, it stood still, and did not shine—if it did not trouble 
the ether in any way, was its motion extinguished ? and, if so, how was it to 
be put in motion again? This idea of latent light corresponded with New- 
ton’s opinion, that light entered the surface of charcoal, and never was 
brought out again; but Moser had discovered a mode of bringing it out 
again. 

PS William Hamilton: * Have you any account that he has discovered 
the fact ? "— Sir David Brewster: “ Пе conceives he сап prove the existence 
of lateut light." 

Professor Bessell said, be scarcely had time to obtain from Professor Moser 
all the particulars of his discovery; but he (Professor Bessel) had seen a plate 
of silver representing the image on a black agate cameo. This photographic 
image was very good, and looked as well as any of those likenesses taken hy 
Talbot or Daguerre. Professor Moser said he had produced those likenesses 
even at midnight, without using any light. The exclusion of light made no 
difference whatever in the phenomena. 

Sir David Brewster thought the image thus produced might have been 
as perfect probably as the first specimens of daguerreotype. He had alluded 
io charcoal absorbing the rays of light—there was another analogous plie- 
nomenon ; if a tube were filled with nitrous acid gas, and rays of light passed 
through it by a lens, the fluid would almost lose its yellow colour, and be. 
come so white, that every object might he seen through it; but if it were 
exposed to a higher temperature, it became gradually yellow, then orange, 
&nd at length it would become of such a deep red colour, that the light of 
the meridian sun could not pass through it—the gaseous body.standiug like 
а column of charcoal before the spectator, By allowing the gas to cool 
down, it gradually becomes transparent, passing backward through the same 
steps, Тһе opacity arises from the heat; and, if there be such a thing as 
latent light, it must have acted on the particles of the gas. 


On the Pressure of Earth against Walls, By C. W. Buck, C. E. 


Mr. Buck thought it desirable to investigate the resistance offered by 
earth to displacement, when a rigid vertical plane is thrust against it—as 
where abutments of bridges are made, for economy, to depend for stability 
on the resistance of the earth behind them, In cases of this sort, the ten- 
dency of the pressure is manifestly to cause a rupture of the earth, and force 
а wedge of it upwards; and it is curious to observe that the angle at which 
this rupture takes place (the angle of least resistance) is the same as that 
given for the maximum thrust by Provy—that is, half the complement of 
the angle of repose. To estimate the horizontal thrust against the wall 
below the spring of the arch, when this arch is sprung from the top of the 
wall, and when the entire height behind the wall is filled up with eartli to 
the level of the top of the roof of the arch, there are two masses of earth to 
be considered :—1st. The wedge of earth acting against that portion from 
the top of the wall up to thc top of the arch ; and, 2nd, The quadrilateral 
figure left when this wedge was subtracted from the entire wedge from the 
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foot of the wall to the top. Tt is the horizontal thrust of this latter por- 
tion which is to be considered; and this horizontal thrnst is equal to the 
horizontal thrust of thc entire wedge minus the horizontal thrust of the 
wedge above the top of the wall minus the friction of the base or line of 
rupture of this latter wedge. This can be found easily for any particular 
case; but it is also desirable to find the proper height from which to spring 
the arch, so that the friction of the lines of rupture of tle two wedges 
shall nentralize the horizootal thrust agaiust the wall below the arch. ‘This 
is found to be when the distance from the level of the roof of the arch to 
the top of the wall is equal to the entire depth, from the top of arch to the 
foot of wall, multiplied by the square root of the tangent of angle of maxi- 
mum thrust. Following ont this result for fluids, where the friction is 
nothing, the arch should spring from the bottom of the wall; and this Mr. 
Buck called the “ Tunnelling Equation," because it shows what thickness of 
roof is sufficient to neutralize the pressure of the Sides, and points out how 
far it is necessary to cut the ground open, curh it, and cover it again when 
there is not sufficient thickness of roof for ordinary tunnelling. Tt shows, 
also, how strong to make the side walls, and what form ta give them to 
resist the lateral thrust. The investigation further proved the danger of the 
common practice in sinking shafts, of sinking to a considerable depth before 
curbing, or securing with brick-work, from the supposition tbat the earth 
must needs stand of itself; and, therefore, that it will answer as well to 
Теріп the curbing at some inferior point; whereas the reverse is true—that 
if the top be well secured, the part below will not move. These remarks, 
however, are based on the supposition that the earth is homogeneons. Mr. 
Buck was proceeding to read over the mathematical formula of his investi- 
gation, when— 

The President thought the subject was too analytical to be interesting to 
the Section.—Professor Moseley stated that Poncelet had lately investigated 
all the conditions of subjects taken up in Mr. Duck's paper, and given for- 
mule and tables for their application, by practical men, except the one for 
tunnelling. Poncelet’s paper was published in the Memoirs of the Academy. 

Sir Mark J. Brunel thought it dangerous for engineers to place reliance 
upon formula which applied only to homogeneous ground. In the Thames 
Tunnel he had found ten or twelve different strata ina depth of eight feet ; and, 
from the constant fluctuation of the weight above, and the fluid portion of 
some part of the ground, theoretical inquiries would have been useless in 
determining the manner of his proceeding.—Mr. Buck observed, in answer, 
that even in the case of fluid ground, theory assisted in determining the re- 
sistance necessary. Taking the London clay as an example, the friction in 
the line of maximum thrust was 52. of the weight; and by comparing the 
Specific gravity of this clay with water, he found that where, by the infiltra- 
tion of water, this friction was reduced to <u, the pressure was equal to 
hydraulic pressure, and when the friction was reduced to 0, it was double 
hydraulic pressure. 


Sir John Robison made a short communication on the subject of a mode 
of making tesselated tiles and other objects by the compression of dry powder 
of clay, bg Messrs. Minton & Co., of Sroke-upon-Trent. Sir John stated, 
tbat the advantages of the invention were the perfect truth of the tiles. When 
formed of wet clay, they almost invariably warped and became crooked. Ја 
this invention, a mould was filled with the dry powdered clay, which was 
subjected to heavy pressure, which caused it to cobere sufficiently to bear 
being placed in the kiln, where it was burned in the usual manner. Some 
specimens of tesselated tiles, and also of roofing tiles of a new construction, 
much lighter than ordinary tiles, and by which the capillary action of water, 
under the edges of the tiles, was prevented, were exhibited. The tiles were 
exccedingly accurate in point of form, and appeared extremely well adapted 
for the purposes for which they were intended. 


Mr. Brockedon exhibited specimens of his patent India rubber stoppers for 
bottles, explaining the late improvements in the construction of the cores on 
which the India rubber is spread. The present cores, he said, were made of 
cotton twisted into strands, &c., by means of a machine, which he explained 
by a diagram, the cylindrical rope now consisted of several strands of tightly 
twisted cotton, lapped with flax thread, and laid together longitudinally, 
loose fine cotton rovings being placed between them; the entire was then 
lapped in a cylindrical form with flax thread, attaining by this method the 
advantages of perfect roundness and firmness ; they also gave sufficient hold 
to the corkscrew, and bore the heating process well. These stoppers would 
slide on glass when wet, but not when dry, (although there was no cohesion 
in this latter state,) so that the bottler, by slightly wetting these stoppers 
with the liquor whieh he was bottling, could easily insert them; and when 
this slight film of moisture mas dried up, the stopper required considerable 
force to withdraw it. 


Mr. Louis Schwabe made a short communication on the formation of arti- 
ficial threads of glass, for the manufacture of ornamental damasks, some very 
beautiful samples of which he exhibited to the section. Mr, Schwabe stated, 
that he had tried various kinds of glass, and found that that which was best 
adapted to the purpose. was common window glass; the samples before the 
meeting having been made from the broken windows of his own establish- 
ment. There was one peculiarity in the matter which was worthy of re- 
mark, that the minute fibres of glass drawn from the lamp were always of 
the same shape as the bar of glass from which they were drawn. lf that 
was round, the thread was round, if square or flat, the form of the thread 


varied accordingly; and, as a flat thread reflected the light better, and con- 
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sequently appeared more lustrous than a round one, the best form was a nar- 
row flatslip, such as window glass readily produced. Мг. Schwabe showed 
the apparatus used, and the process adopted in spinning the exceediogly 
minute threads, of which from one to two hundred were used to forma single 
shoot of the weft. He also showed the mode in which the weaving was 
performed, which was extremely simple. Mr. Schwabe said that he did not 
make this communication on account of any novelty in the use of glass, but 
in the hope of drawing attention to the many new materials which might be 
used in the manufacture of textile fabrics; and he produced also some sam- 
ples of Manilla flax, the fibre of the pina plant, from which a beautifully 
delicate and transparent cloth could he made. The specimens of manufacture 
thus produced, though not very perfect at present, seemed to promise more 
satisfactry results when matured by experience. 


Mr. Hodgkinson explained Ais apparatus far trying the strength of mate- 
rials. Ме bronght bis apparatus forward,as he had made many experiments; 
and he was desirous to render them as trustworthy as possible, by convincing 
the members that every care had been taken to ensure accuracy. Other ex- 
periments had been rendered unworthy of reliance, from injudicious methods 
of affixing testing apparatus—as those of Rennie and Captain Brown in iron ; 
Girard's cxperiments, «е. In crushing specimens, it was necessary that both 
ends should be well bedded, and the pressure transmitted through the axis. 
To this, other experimenters had not always attended, and by using the 
pressure of bores directly on the substance to be crushed, they introduced 
ihe different errors arising from the pressure beivg oblique, transmitted 
through the side, or being exerted on mere points, instead of equally exert- 
ing its force over the entire top surface: to obviate these objections, he had 
devised apparatus by which all these errors were avoided. Mr. lModgkinson 
explained the crushing apparatus by drawings, &e. In experiments on tear- 
ing asunder, he had also taken great care, by means of apparatus, which he 
exhibited and explained, that the strain should be through the axis, and other- 
wise free from causes of error. Mr. Hodgkinson explained his experiments 
on torsion, and illustrated his observations thronghout by many models and 
specimens of the substances on which the experiments had been made. 

Professor Moseley asked whether, in the experiments on beams, care had 
been taken to obviate the effects of the friction of the beams on the supports, 
as this wonld effect the direction of pressure, altering it from vertical to in- 
clined, and the neutral line only passed throngh the centre of gravity of the 
beam when the pressure was vertical; also, if care had been taken in laying 
on the weights, as a weight suddenly laid on produced mathematically twice 
the effect in deflection. Theoretically, the weight shonld be increased by 
small additions, even as grains of sand. 

Mr. Hodgkinson said he had taken all precautions with regard to the 
weights; they were added by small portions, and with great care ; the beams 
rested on tolerably smooth cast iron, ou which he believed the friction would 
be of little importance. 


INSTITUTION OF CIVIL ENGINEERS. 


April 5.—The Presivent in the Chair. 


MENAI LIGHTHOUSE. 
By D. P. Hewett, Grad. Inst. C. E. 


Tur Menai Strait is peculiarly fitted for a harbonr of refuge for vessels 
entering the rivers Dee and Mersey from the north, and the increasing 
nnmber of ships frequenting this navigation, as wellas the insnfficiency of 
its beaconage, rendered it desirable that the entrance should be distinctly 
marked ; tlie Corporation of the Trinity louse accordingly decided, іп 1834, 
to effect this object by the construction of a Lighthouse, to be situated on a 
sunken rock about 200 yards from the Anglesey coast on the west side of the 
entrance, which is divided by the Puffin Island into two channels, defioed by 
a beacon and two hnoys. 

The principal novelty in the construction of the lighthonse is the base, 
which, instead of diminishing, like the Eddystone, with a regular curve, 
recedes by a series of rectangular offsets; the object of this form of structure 
isto break the force of an impiuging wave, and prevent the whole effect of 
its shock being thrown upou the upper part of the building, as it is when 
guided up by the curved surface. 

The building, which was designed hy Messrs. Walker and Burges, isa 
handsome circular tower 75 ft. high, 40 ft. in diameter at the base, and 
20 ft. біп. diameter at the top, terminated by a castellated parapet, and 
entirely constructed of Anglesey marble. The base of the bnilding is solid 
to the height of 22 ft. 6 in. from the rock, diminishing at intervals of 2 ft. 
3 in. by offsets of 9 in. each, up to 6 ft. 9 iu, above high-water mark, where 
its diameter is 22 ft. Ou that level is the entrance doorway (which is ac- 
cessible by steps cut in the base stones) The interior contains six floors, 
forming rooms for the uses of the light-keepers, stores, &c. Every precaution 
has been taken to render the extcrior joints of the courses water-tight; each 
stone is secured to that below it by a slate joggle, aud two oak trenails, 
passing entirely through it, and entering 8 in. into the lower stone. On the 
upper bed of each course af stones is a projecting fillet, which fits into a 
corresponding groove in the under side of the course placed upon it, in order 
to prevent the water from being forced between the courses. The two upper 
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courses project internally and externally, to form a gallery whieh supports 
the parapet and the lantern, the foundation and the framing of which are of 
cast irom. The wall diminishes gradually in thickness from 6 ft. 9 in. to 2 ft. 
The communication describes minntely the construction of the floors, the 
partitions, the stairs, tlie lanterns, &c., and the proportions of the materials 
for the mortar, which consisted of three measures of sand, one of ground 
lime, and one of ftalian pozznolana. 

The light is a stationary, red, dioptric light of the first order, without 
mirrors. The burner consists of four concentric wicks, of which the largest 
is 31 in. diameter ; its ordinary consumption of oil is one pint per hour. The 
various bearings are given from which the light is visible at sea. After 
deducting all expenses, the surplus revenue derived from the light dues, 
during the year 1840, is stated to have been £388 13s. 3d. The lighthonse 
is connected with the shore hy a foot bridge, which consists of a platform 
2 ft. З in. wide, supported upon a series of iron columns placed 10 ft. apart, 
secured into the rock, and strengthened by stays. This slight construction 
has withstood the violence of the waves for three years. 

The paper notices the buildings which have been erected on the sbore for 
the residence of the light-keepers, and then proceeds to descrihe the beacou 
before alluded to, which points ont a dangerous ledge of rocks on the oppo- 
site side of the channel. lt consists of a cone of masonry, 20 ft. in diameter 
at the base, and 37 ft. high, surmounted by a staff and globe rising 13 ft. 
ahove the apex of the cone. The globe, which is 4 ft. diameter, is formed 
of copper hands, and is 36 ft. above high-water mark. 

The whole amount expended in these different constructions is stated to 
have been ahout £12,800. The commnnication was illustrated by a series 
of detailed drawings and a chart of the straits. 


April 12.—The Presipent in the Chair. 


On BREAKWATERS. 


* Observations upon the Sections of Breakwaters as heretofare constructed, 
with suggestians as to modifications af their farms.” By Lieut.-Co). H. D. 
Jones, R. E., Assoc. Inst. C. E. 


This commnnication is the result of several years’ observation of the effect 
of storms upon the sea faces of breakwaters and piers: those principally 
alluded to, and of which drawings were exhibited, were Plymouth, Kings- 
town, Howth, Ardglass, and Dunmore; a section was also given of the sea 
wall of the Kingstown Railway, and of the mole of St. Jean de Luz. 

The mode of building with “ Pierre perdue” appears to have been brought 
into notice about the time of Louis XV., when the canes at Cherbourg were 
sunk, and filled with stones as а foundation for a wall; since then the general 
method of constructing sea-defences has been to throw down masses of stone, 
allowing them to form their awn angle, snbject to the effect of the sea in 
giving them a greater or less slope. 1n many instances this rough foundation 
has been paved down to below the low-water mark with squared blocks of 
stone secured with much care, and above this a wallis built of solid masonry, 
generally with a considerable slope on the sea face. The anthor contends 
that the system of assimilating the sea face of breakwaters to the forn: of 
the shore at low water is erroneous, becanse the sea shore is the line of least 
or non-resistance, not opposing, but yielding to the sea. Не asserts that, as 
far as he can ascertain, no pier or breakwater constructed with a sea slope 
has been found to resist the effects of storms without considerable repairs 
and expense being snbsequently required. He then gives his observatious 
upon the several sections, and states that the waves have the most violent 
effect at abont half tide, hence the stones at that line are first disturhed, and 
then are carried down into the deep water. To parry this evil nearly 
200,000 tons of stone have been deposited on the fore-shore of Kingstown 
Eastern Pier, yet more must still be added. Similar additions have heen 
repeatedly made to Plymouth Breakwater, with no better effect. At Dunmore 
iron chains have been fixed in the face of the walls to secure them. At 
Howth a slope of 3 to 1 has been fonnd insufficient. At Ardglass the pier 
head and lighthonse have been washed away. From these and numerous other 
examples, it is argued that piers in exposed situations with a considerable in- 
clination of the sea face do not resist the violence of the waves, whereas there 
are many instances of upright walls having resisted perfectly. As instances 
of this, Old Dunleary Pier is adduced as being nearly perpendicular, yet never 
having been injured during a long series of years, although quite as much 
exposed as the New Pier, now called Kingstown ; Kilrush Pier, although not 
built of heavy materials, has resisted all the shocks of the heavy seas which 
break upon it from the Atlantic. 

From these considerations Colonel Jones proposes upon the “Pierre perdue” 
to rise a perpendicular wall from a little below the level of low-water spring 
tides: this form, he contends, would resist the npward pressure of the sea 
upon the broad bases of the stones, and prevent their being removed. He 
argues that although the proposed walls would require to be built with 
squared stones, instead of " Pierre perdue," that the cost would not be 
greater than at present, as the area of the section of his propased wall if 
applied at Kingstown wonld be only 4860 square ft., whereas the sectional area 
of the present pier is 10,085 square ft. The French appear to have partially 
adopted this form at the new works at Cherbourg; but he considers this mnde 
of construction objectionable, inasmuch as it leaves in front of the outer face 
| that part of the breakwater which is most subjected to injury. An extensive 
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series of drawings, containing the plans and sections of existing breakwaters 
and piers, showing the injury sustained from storms, accompanied the same. 

Colonel Jones explained hy the various sections of breakwaters shown in 
the drawiags, the changes of form, and the additinus to their cubic content 
which had been made at different periods, in conseqnence of the violent 
action of storms. 

The Plymouth Breakwater has had its form altered three times; each time 
the base has been extended, and the sectional area increased. 

At the Howth Pier the sections showed three distinct forms assumed by 
the mass of materials, in consequence of the varied action of the waves. 
The damage done is now so extensive, that the sea threatens to make a clear 
breach through the worlis. 

The sections of the Kingstown Pier showed the original form to have been 
а slope of 4 to 1 and 5 to 1, covered with heavy pitching, which had been 
repeatedly torn up, and some of the stones weighing 10 tons were carried 
to considerable distances : an external mnle of rongh work containing nearly 
200,000 tons of stone which had been deposited upon the foreshore was 
almost all washed away ; while the toe of the work beneath low-water mark, 
although at a greater angle than the other parts, remained undisturbed. 

At Dunmore Harbour, although the long glacis with a slope of 5 to ] is 
protected hy pitching composed of square stones of from 23 to 6 tons weight, 
and above £12,000 has been expended, it has received very extensive damage. 

Many other cases of injury to sloped works were mentioned, and it was 
stated, that from these examples. caupled with observations upon some 
ancient piers in Cornwall and other exposed sitnations, which, although built 
of rough materials and with a nearly vertical sea face, had resisted the action 
of heavy seas, the Shannon Commissioners had determined to try, at Kilrush, 
a sea wall with a very slight inclination, and upto the present time it bad 
sustained no injury, althongh previously the sloped work had been destroyed. 

Colonel Jones, being convinced of the superiority of this form, had de- 
voted much time to observations of the action of the waves upon works of 
ail kinds, as well as to the varions modes of using the materials composing 
the sea-walls ; and he felt assured that if the stones were of an average size, 
square-jointed, and well laid, even without cement, forming an almost vertical 
wall of moderate thickness, springing from a pnint as much below low-water 
mark as could be conveniently attained, the work would be more durable. 
~ Béton” (concrete) was now much used in France for the construction of 
sea defences: it was generally done by building caissons of ashlar, filling 
them in snlid with * Bétoo," and then canlking all the ashlar joints with 
oakum : this kind of work was very durable. 

In answer to a remark by General Pasley, Colonel Jones believed that the 
greatest injury was done by the receding waves, particularly if the joints of 
the work were not well closed. 

Remarks.—Mr. Rennie took a hasty review of the moles and breakwaters 
mentioned hy the early writers, as being thrown out for the purpose of 
forming harbours; Vitruvius particularly described, among other similar 
works, a mole constructed with a kind of concrete composed of pozzuolana. 
Mr. Rennie contended that engineers were not in error in taking as their 
guide the natural inclination of the sea shore opposite the situation where 
the breakwater was intended to be placed. It would be found, in following 
the coast of England from the perpendicular primitive clits of Cornwall to 
the flat shingle beach of Norfolk, between which places is fonnd almost every 
variety of geological formation, that the profile of the sea shore differed 
according to the material of which it was composed and the peculiar action 
of the sea upon it from local circumstances. It bad heen shown that the 
force of the waves acted more prejudicially upon the point above low-water 
than below it ; that the work would stand at a great inclination at the latter 
point, iadeed that it was rarely injured even when all above it was carried 
away; that if the water was deep, the action of the waves would exteud 
deeper: all these and many other points required to be considered in fixing 
upon the slope for any sea-wall; and therefore he could not accord with 
Culonel Jones's views in adopting an arbitrary form for all situations, without 
considering the exigencies of peculiar localities. He had been particularly 
struck with the regularity of the slope assumed by the materials at the Kings- 
town pier after a storm; but in that and all similar positions, the inclination 
of the face varied with circumstances, and with the degree of violence of the 
action of the waves. Among the many argnments against the proposed 
perpendicular form, might be mentioned the increased expense; for if built 
of squared stones below low-water mark, the work must he done from a 
diving-hell; and also that the form is objectionable for a pier, as the wave 
is thrown up in a mass, instead of expending its force in rolling over the long 
slope of the fore-shore. Mr. Telford had abandoned vertical sca-walls on 
these and other accounts, 

Mr. Vignoles agreed to a certain extent (bnt not fully) with the form pro- 
posed by Colonel Jones: he believed that although the construction might 
be rather more costly, it would he amply compensated for by the greater 
durability ; and he saw no difficulty in doing the work. The proposed plan 
he understood to be by commencing the foot of the wall only at snch a deptb 
below low-water as shonld prevent the violent action of the waves upon it. 
At Ardglass the upper portion only of the pier is destroyed; al! that part 
helow low-water remains perfectly sound : it is of ashlar of large dimensioas, 
]laced from a bell. 

Mr. Gordon had seen sections of the works which were commenced for 
forming a breakwater at Madras: the materials reached at the highest point 
to within about 10 ft. of low-water, and amidst the violence of the surf of 
that coast the work stood undisturbed at an angle of 45°: it was composed 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


319 


of “pierre perdue.” At Algiers the French engineers had nsed extensively 
masses of concrete (blocs de béton), bnt at first they were displaced and 
destroyed by the force of the seas; the cubic capacity of the masses bad 
however been increased to the extent of 2 metres square by 3 metres long ; 
they were floated out, and aliowed to drop into their places from slings; and 
now they succeeded perfectly. The upper part of the work is intended to 
he of concrete cast in caissons, the section below low-water is at an angle 
of 45°, and above it like an ordinary quay wall with a enrved “batter.” 

Sir John Robison, in allusion to the depth of the wave and the power of 
its action at Madras, said that, during a violent storm, a quantity of pigs of 
lead had been cast ashore near the fort, and it was proved that they had 
come from a vesse] which had been wrecked at more than a mile from the 
shnre, dnring the siege by La Bourdonnaye. 

The President observed that at the Plymouth Breakwater the largest blocks 
(some of them weighing from 6 to 9 tons) and the greatest number have 
been washed from tbe sea face over into the Sound; the square stones with 
which the fore shore is paved are placed with the ntmost care, and little 
comparative injury has been done since that method has been adopted. 
Engineers now generally recommend a deep paving of squared stone in bond 
courses, as the best mode of construction. In order to insure the stability 
of the lighthouse now erecting at the extremity of the Plymouth Breakwater, 
a foundation of squared stones has been carried up from the natnral rock, 
and an inverted arch turned below the level of the top of the work; and, 
for its farther security, a buttress is now thrown out upon the foot of the 
south slope, in order to prevent the stones from being carried away. It is 
evident, that if the materials are deposited at an inclination, any portier 
being displaced is only carried down to where, although strictly speaking 
may not һе wanted, it must nevertheless assist in consolidating the mass; 
and the vacant spaces can easily be filled up. Under similar elrcumstances 
a perpendicular wall would snffer more severely, and probahly would have 
fallen entirely. Пе therefore considered that in situations like that of the 
Plymouth Breakwater, which was exposed to a heavier sea than Cherbonrg, a 
long slope for the sea face was essential. Still there were situations where 
the form proposed by Colonel Jones would no donbt be available, and the 
members were much iodebted to him for the suggestion, as also for the 
valuahle observations shown in the sections aceompanying the paper: he 
hoped that he would continue them, and that other members, who had equal 
opportunities aud less ardnous duties to perform than the anthor, would give 
the Institntion the benefit of their observations. 

Mr. МаспеШ had seen at the month of the llelder, in North Holland, 
banks nearly vertical, constrncted of sea-weed and hazel.wood fascines, 
backed with clay: they were exposed to a very heavy sea, and yet stood 
extremely well—there was considerable elasticity in them, for when a wave 
struck them, the vibration was felt at a distance along the bank. In other 
situations on the coast of Holland, the sea-banks are long slopes of sand at 
an inclination of 10 to 1, thatched with straw. In many places groins were 
built to break the length of the wave, aud diminish its force ; he had adopted 
similar groins, and found theo: answer perfectly. 

Mr. H. R. Palmer observed that the form suggested by Colonel Jones for 
the faces of breakwaters did not appear snfficiently justified by observed 
facts; the idea was entirely of a speculative character, and was contrary to 
the law of nature, which shonld be the engineer's chief gnide. Many years 
ago Mr. Palmer had occasion to study very carefully the motion of the shingle 
heach at the harbour of Folkstone, and at several other places, and the resnlts 
of his observations were published in the Transactions of the Royal Society. 
He found that the slopes of the surface were always regulated by the force 
of the waves, and the angle at which they impinged; and that when the 
forces were at right angles with the line of beach the whole of the pebbles 
were brought down below the level of the acting forces. At Folkstone, 
when the sand was thns left bare, the surface stood at an angle of 9 to 1, 
and that slope resisted the force of very heavy seas. The effect of the action 
of the sea upon an upright surface was observable in every cliff upon the 
coast, and the tendency to destruction was everywhere obvious. Shingle 
beaches might be considered as adjustable barriers, bnt in the construction 
of piers it was necessary to adopt some precise form. When circumstances 
required the walls to be nearly vertical, the line of their direction shonld be 
determined with reference to the prevailing winds. Those portions of the 
piers of Swansea harbonr which formed even only a small angle with the 
prevalent winds remained firm and substantial, bnt that part which was 
directly opposed, or at right angles to them, has been undermined. Ina 
design of his for a pier in Mount's Bay at Penzance, Mr. Palmer had so 
arranged that the angle of the main pier should be at 5° with the line of 
the greatest forces. Thus, then, a horizontal slope is in fact made as a snb- 
stitute for a rising nne. Пе attributed the failures alluded to by Colonel Jones 
more to defective workmanship than to faults in the principle of the strnc- 
tnre.— Mr. Palmer exhibited and presented to the Institution plans of 
Ramsgate, Dover, Folkstone, Swansea, and Penzance harbours. 

Gencral Pasley, in his observations of the action of the sea upon various 
parts of the coast, had remarked that the slope of the beach was exactly in 
accordance with the materials of which it was composed: if it was shingle 
or decomposed rock or soft material, the slope was gradual; bnt if the shore 
was rocky, the waves had not any serions effect upon the bluff face opposed 
to them, except in the case of chalk cliffs. He conceived, therefore, that a 
perpendienlar wall constrncted of large ashlar work well cemented, would 
assume the character of a rock, and all the prejudicial action of the receding 
wave would be avoided. 
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Mr. Bull stated that the hanks of the river Calder in Yorkshire had been 
effectually secured from damage by means of stone pitching or setting, laid 
at an angle of from 45° to 50° with the horizon, and resting on a mass of 
stone thrown into the bed of the river below the level of the water in dry 
seasons. These loose stones had generally been laid at an inclination of 
about 25° or 30° where the depth at low-water was not great, but where the 
water was deep the lower part of the slope had been made at ahout 45°, 
returning at the upper part or near the surface of the water to the former 
angle of 25? to 30°. The pitching, composed of oblong stones, was laid in 
courses, with nearly vertical joints, having the least sectional area exposed to 
the action vf the flood-waters. The stones were from 15 to 20 inches long, 
varying in their widths, and were laid on a bed of gravel, or soil, he preferred 
coarse gravel, as it was less liable ta be washed out from behind the stones, 
which somctimes occurred with soil, unless it was of a strong clayey nature. 
Several miles of facing done by him in this manner had now been standing 
between seven and nine years without requiring any repairs. In a few 
instances, when the loose stones at the foot had been either insufficient in 
quantity, or so small as not to resist the action of the floods, and had been 
washed away, the pitching has slid down into the bed of the river without 
heing otherwise disturbed; after it had settled, the top part had been re- 
newed, and the original line restored. The floods in the river Calder 
frequently rose from 8 ft. to 12 ft., and flowed with a very rapid current, 
conseqnently the pitching had to resist a powerful action, particularly at the 
concave side of a bend in the river, where the aetion was both directly upon 
and along the face of the work. The loose stones below the low-water mark 
were seldom disturbed by the floods, and where they had been removed, no 
damage had been sustained beyond the sliding dawn of the pitching as before 
described ; such, however, Бай not been thc case where from peculiar cir- 
cumstances a perpendicular or nearly perpendicular wali had been built 
instead of the pitching; in such instances a slight disturbance of the loose 
stones had frequently caused the destruction of the wall. Where the pitching 
had been backed with light sod, which was easily washed out through the 
joints, the stone-work had fallen into holes as might he expected, but where 
a good strang gravel had been used for the backing, no such instances had 
occurred. Mr. Bull differed from Cotonel Jones’s opinion as to breakwaters 
with a vertical or nearly vertical face, beause any disturbance of the footing, 
however slight, must have a tendency to overthrow the wall, and that ten- 
dency would be in proportion as the angle of the wall diverged from the 
angle of repose; that is to say, if the wall was quite perpendicular a 
comparatively small disturbance of the foundation or footing would destroy 
the equilibrinm, and the superstructure would be overthrown, but the nearer 
the face approached the angle of repose, the greater would be the security. 
He did not mean to assert that the angle of repose was the best for the face 
of a breakwater, or that the same angle should be preserved from below low- 
water mark to the top of the structure. On the coutrary, he was iuclined 
to think that a curved section, commencing from a few feet below low-water 
mark at av angle of 10° or 15° from the horizon, and terminating at the top 
at an angle of 70° or 75° would be found a goad form, and if the courses of 
face stones were laid nearly vertically, should the footing below low-water 
mark he removed by the action of the waves, the consequence wotdd be a 
sliding down of the upper face, which could easily be replaced at the 


top, as is done with respect to the river pitching. The proper angle for. 


the loose stones below low-water mark wonld, he had little doubt, be that of 
repose, or nearly so, as Colonel Jones had shown to be the ease in several 
existing breakwaters. The face stones should be roughly squared on the beds 
and joints, or what is called in the North “scappled” to the form of the 
curve, and laid in equal courses not quite perpendicular, but inclining a little 
from the direction of the prevading wind, perhaps about 10° fram the 
vertical line. Mr. Bull was induced to offer these remarks, for the purpose 
of recording a practice he had successfully applied to the protection of river 
banks (of which he presented drawings) and his opinion as to its applicability 
to the construction of breakwaters. 


April 19.—The PresipenT in the Chair. 
FLUSHING Apparatus FOR SEWERS. 

On the causes of accumulation of deposit in Sewers, and on the hitherto 
generally prevalent mode of removing the same; with a description of a new 
Flushing Apparatus used for cleansing the Sewers in the Holborn and Finsbury 
Divisions.” Ву Jonn Кок, Assoc. Inst. C. E. 


In the Holborn and Finsbury Divisions there arc upwards of 80 miles of 
covered sewers, in a large proportion of which there were accumulations of 
deposit, which, by choking the side drains and causing effluvia, became 
sources of much annoyance. The only remedy resorted to, was to raise the 
deposit to the surface of the street and cart it away: this was for many 
reasons an ohjectionable process, and a careful examination of the sewers 
was ordered, when it was found that many causes of obstruction existed. In 
sewers of the same form and inclination, different degrees of accumulation 
existed: this was caused sometimes by a greater run of water in one than in 
the other. In other cases, although the flow of water was equal, the deposit 
Was unequal: in some situations openings having been made to insert side 
drains, bricks had been left in the sewer, against which considerable deposits 
had formed. The admission of water from collateral sewers at right angles 
and at different levels had also caused obstructions to the continuons flow 
along the main line. An example is given, where, although the collatera 
sewer was 3 ft. above the level of the main line, а deposit of a foot in depth 
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was formed for several hundred feet up the stream, while below the point of 
junction the sewer was perfectly clear. The insertion of gully-necks fre- 
quently cansed obstructions, by permitting the access of dirt and rubbish 
from the road. 

These facts being ascertained, the next consideration was how to remedy 
the defects, as the locality would not permit an alteration of level, which 
would give a flow through the sewers snfficiently strong to carry off the deposit. 
After a long series of experiments (by the author, who is engineer to the 
Commissioners) and trials upon several kinds of apparatus, the arrangement 
shown by Fig. 1 was decided upon :—it consists of an iron frame set in the 
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sewer with a hinged door half its height, fitting with a water-tight joint: it 
is opened and closed by means of a jointed rod, which is worked from the 
level of the street. A head of water is allowed to collect against the closed 
door until it is sufficiently heavy, when the door being suddenly opencd, the 
whole mass of deposit is carried forward by the rush of water. The opera- 
tion is repeated with a head of 3 ft. of water at intervals of half a mile, 
until the whole of the accumulation issues at the outfall, thoroughly cleansing 
the sewer. After this arrangement of apparatus had been some time in use, 
an improved form with a side entrance, as shown in Fig. 2 was contrived, 
and is now generally adopted in sitnations which admit of it. 

By this simplified arrangement the stop-gate can be worked without the 
mechanical contrivances of the other method, and an easy access is afforded 
to the sewers. This latter mode is generally adopted, and the success of the 
plan is stated to be perfect. 

All the details of the construction of the stop-gates and the sewers, as 
well as of several improvements in the building of the gully-holes and col- 
lateral sewers, are given, with the result of the velocities of the currents of 
water from heads of various heights. Drawings of all the several kinds of 
apparatus invented by the author were presented, and the models which 
were exhibited were explained by Mr. Burton, the mannfacturer of the 
flushing apparatus. 


INDICATORS FOR STEAM ENGINES. 


Mr. Farey exbibited and described one of a set of indicators for steam 
engines, made by Mr. Penn of Greenwich, for the French Government, to be 
used in trying experiments on the steam vessels in their navy. The con- 
struction was the same as those made hy Mr. M'Naught of Glasgow; but 
the instruments were larger and better proportioned. Mr. Farey availed 
himself of the opportunity of describing the constrnction, the operation of, 
and the qualities required in a good indicator, and then exhihited a series of 
indicator cards, either taken by himself or by friends whose accuracy could 
be depended upon. They extended from tbe year 1817 at short intervals 
down to the present timc, and showed a great improvement in the applica- 
tion of steam in engines: in fact, Mr. Farey was of opinion that tbe origin 
&nd progress of the modern improvements in engines might be traced by a 
series of cards carefully taken at various periods, and he promised to 
contribute а more extended communication on the subject during the 
ensuing session. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
July 11. 


A paper was read giving & “ Description of the Roof suspended over the 
Panorama in the Champs Elysées, Paris," by M. Mittorff. 

The Hon. Secretary, Mr. Bailey, observed, that although the Germans 
attribute the invention of panoramas to Prof. Breisig, of Dantzic, it is gene- 
rally admitted that they are of English origin, and that the first was exhibited 
in 1793, by Robert Barker, in the city of Edinburgh. The most important 
building for such exhibitions, one far surpassing any at that time existing in 
foreign countries, was erected in London hy Mr. T. Horner, and is known as 
the Colossenm, Regent's Park. The plan is a polygon of sixteen compart- 
ments, whose interior diameter measures abont 1233 ft. The dome is con- 
structed of timber, curved and arranged upon the principle of Phillibert de 
Lorme, and is covered with copper. Iu the centre of the building are two 
concentrical cylinders supporting three galleries, as well as supporting the 
centre of the dome or roof. The rotunda since erected in Paris surpasses in 
magnitude even this vast edifice. Among tbe varions designs for embellish- 
ing the Champs Elysées, M. Langbois suggested the idea of a rotunda for 
the exhibition of panoramas. The ground was granted to him for a term 
of 40 years by the Municipal Council on the following conditions :— 

1. The diameter of rotunda to be 130 ft. 

2. The roof to be conical, and without a central kingpost. 

3. The rotunda to be lighted by a cycle of glazed sashes. 

4. The intervention of any obstruction between the sashes and the wall of 
the rotunda (thereby casting a shadow upon the canvas) to be carefully 
avoided. 

5. And finally, all these data to be severally complied with at the least 
possible expenditure. 

Considering the difficulty of constructing a building of such dimensions 
without a central kingpnst, and the great expense of arched timberwork, 
together with the solid strnctnre of the walls indispensably requisite to resist 
the thrust of the wooden vanlt, the artist resolved to apply (in the construc- 
tion of the new bnilding) the principle of suspension adopted for bridges, by 
means of chain cables. The site of the rotunda not allowing of the adoption 
of stays fastened at a distance from the bnilding, it was necessary so to con- 
trive the buttresses that they shonld hold the cables and resist their tension. 
Their number, amounting to 12, gives a subdivision of the wall of the rotunda 
into arcs; and it may be considered, at the level pf the stone cornice, asa 
polygon, whose sides adjacent to one and the same bnttresscs offered a two- 
fold force opposed to tbe strain of the cables. In this way the resistance 
was obtained nearly at the expense of the cornice and the wall; and by 
adopting]two circles with the cables passing between these circles, the 
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upholding chains can be strained as required. These cables pass at an angle 
npwards, over vertical rods, which rest on pivots on the inner edge of the 
cornice wall, which is abont 3} ft. in thickness; they then rest pn the outer 
edge of the cornice wall, and the ends of the cables are carried to the abut- 
ment walls and are there fastened. The huilding was commenced in October 
1838, and covered in January 1832. lt attains a mean height of nearly 
50 ft., ocenpying a surface pf nearly 21,653 square ft., and its circumference 
is composed of a mass of building above 16 ft. in depth, having three stories 
distributed into apartments over a space of 520 ft,; and the cost of the 
whole was about £13,000. а 

Mr. T. It. Wyatt directed attention іп Forster’s Patent Stoneware slabs 
for preventing damp rising in walls. Me had found from experience, that 
slate was not only porous, but ton hrittle for the purpose, particularly where 
houses or buildings are likely to settle; whereas this material is not only 
impervious to wet, but can be made to any thickness, and sufficiently strong 
to resist the greatest pressure. 


ON LIGHTNING CONDUCTORS. 


Sin—Having erected several lightning conductors on Mr. John 
Murray's principle, a description of them may not be an uninteresting 
subject for your Journal. 

The head is a copper gilt point, 2 ft. long, 1$ inch diameter 
in the thickest part. screwed into a $ in. bore copper gas tube, 
which is perforated just below the insertion of the head (“ to 
allow the electric matter to act upon the external and internal 
surfaces," as Mr. Murray directs in his Essay on Aerial Elec- 
tricity), and must be continued in as straight a line as possible 
to the foundation of the building, where it must terminate ina 
trough filled with water. 

The first erected by me was at Kirkstal church, near Leeds, 
the spire having been struck by lightning on tbe 29th April, 
1833; the finial and stones of the upper part were secured by a 
wrought iron bar formed as at A, terminating at 5 feet below 
the finial, a 4-inch flange being sunk into the finial and bedded 
upon the top stone of the spire; at the bottom of the iron bar 
was a washer, screw and nut, to tighten the shaft joints, and 
add to the security against high winds by the increased weight 
of the mass; the finial was fixed on to the bar with Roman 
cement. From this nut to the bell was a space of 40 feet, with 
no intermediate metal except the chain bar of iron at the base 
of the spire on the line of the cornice. The fluid passed 
through the north belfry window ina north-easterly direction, 
leaving the chain bar and the bell uninjured, but the north-east 
face of the octagon spire was burst asunder, the north-east 
pinnacle and part of the buttress destroyed, as also the north 
lucarne of the spire, and the buttress shaft cut obliquely towards 
the lead flashing of the roof of the body, 
which was torn up, and the north west 
pinnacle thrown from the buttress shaft, 
all the corner stones disturbed, and the 
slates broken by the stones of the tower 
and spire, and considerable damage was 
done inside the building ; the finial A and 
the lower stone B were so shattered that 
had not the molding of A been different 
to any other, I should not have discovered 
that it had been a portion of it; this was 
found 80 yards from the building, and the 
fragment did not contain 3 cubic inches; 
the stone was 2 ft, 9 in. high, and 2 ft. З 
in. diameter; the lead appears ір have 
attracted the electric fluid on its explo- 
sion in tne spire, yet that on the south 
side escaped injury altogether. When 
the spire was rebuilt, a copper gilt eross 
was placed on the point of it, the lightning rod extending 2 feet above 
and attached to it, а continupus line of tube formed by 9 feet lengths, 
screwed together with couplings, which rests upon holdfasts of iron 
wrapped with old silk dipped in melted tallow; this plan of eet 
is bad, as no allowance is made for the expansion of the metal, an 
consequently during the third summer one of the joints close uuder the 
belfry window broke, but as the lower part of the rod has not left 
the upper more than 2 inches, I believe it to be of little consequence 
as the stream wonld be almost continuous; this rod terminates under 
ground in a stone trough about 2 ft. 6 in. deep, and 18 inches square, 
which forms part of the line of drains round the church, made to con- 
vey the rain water from the spouts, and so placed below the drains 
that it must be always full. I have since this attached one to the 
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spire of St. Paul's church at Birkinshaw, one at Farulcy, and one to 
Trinity church steeple in this town, (the latter 173 feet high), and one 
to the new church at Hendingley, 3 miles from hence; the joints are 
made more perfect than in my first, by soldering a portion of smaller 
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tube about one inch down into the lower tube 
and 6 inches long into the npper tube(see fig.4) 
below which part | fix the holdfast of painted 
iron, insnlated with silk ; the neck of a bottle 
would be perhaps still better as more perfectly 
insulating the tube, or a block of cast glass the 
size of halfa brick, with a loop oran eye, would 
be more secure (see fig. 6); upon the lesser 
tube the upper one slides, and allows of ex- 
pansion and contraction without separating 
the parts of tbe tube, which is desirable for 
its gravity as were the parts separated, an 
; explosion would take place at each termina- 
tion though slight, unless there were other 
metal nearer. 
| The advantage of a tube is that a greater 
surface is exposed to the action of the elec- 
tric fluid, an inch rod presenting little more 
than a surface of 3 inches, whereas the $ inch 
bored tube gives 21 inches inside and 3 out- 
side, or from 51 to 5$ inches together, and 
the rapidity with which the fluid passes over 
A it, ensures it from fusion. In all cases the 
аа, point should be gilt to prevent oxida- 
tion, and were the tube also gilt it might 
be more advantageons, Since the erection 
of these conductors, very beavy thunder 
storms have passed over all the places 
without effecting them, whereas the new 
church at Doncaster had its spire partly 
destroyed aithough armed with a glass 
globular repeller. St. Paul's church and 
the new Infirmary at Huddersfield which 
have conductors erected under Mr. Mur- 
ray’s directions have escaped. So many 
churches have been struck by lightning in 
different parts of the country, that no archi- 
tect should attempt to construct a spire 
: without one of these conductors, especially 
as the cost is so trifling, and any village blacksmith or tinman could 
make the machine and attach it to either tower or spire; to ascend 
the spire, a short ladder may be easily raised against the face of one 
plane of the octagon or other CU or plan, the ladder being prepared 
by nailing a cross piece of wood at each end; this will give foot hold, 
and the rope fastened to the bottom, tightened round the base of the 
spire, and another rope tightened round the top of the ladder, will 
give a secure foot hold for raising a longer ladder to be prepared and 
secured in the same manner as the first, so that two or more ladders 
lashed together, when the height is more than can be reached by an 
ordinary ladder, will enable the workmen to get to the summit of any 
spire in the kingdom without the necessity of erecting an expensive 
scaffolding, should the spire have been left unprovided with a con- 
ductor, or in the case of many of our beautiful old spires, several of 
which have been injured. The total cost when put np before scaffold- 
ing has been removed, has not in any case exceeded 18d. per foot 
lineal, including'the tank ; it has been considered in the case of a tower 
with pinnacles, that each pinnacle should bave a conductor: I think 
one would suffice, the other pinnacles being immediately upon their 
apex, a glass repeller. Murray observes of the lightning conductor or 
paratonnerre, like the paragrele or hail rod, that it protects a surface 
around it having a radius equal to double the height of the point from 
the surJace of the earth, or that 150 feet in height would protect a 
circular area 600 feet in diameter. 1 send you a sketch of Kirkstal 
church spire as it appeared after sirnck by lightning, with a tracing 
from a sketch of New Mills church, in Derbyshire, which is of the 
same form and dimensions as Kirkstal, having no drawing of the 
latter. 


Fig. 6. 


І am, Sir, your most obedient servant, 
R. DENNIS CHANTRELL. 


Leeds, 30th July, 1842, 


' A steam frigate, lannched on the 8th nlt. at Cherbourg, is the largest 
steamer ever built there. Another of the same power is tn be launched in 
September. Altogether the French Government has, say the French railway 
papers, five first class steam frigates in hand. 
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YORKSHIRE ARCINTECTURAL SOCIETY. 


We learn with pleasure that active steps have been taken for the esta- 
blishment of a ^ Yorkshire .rehitecturat Society,” under the patranage 
of his Grace the Archbishop of York, and the Lard Bishop of Ripon. At a 
preparatory meeting, held in Leeds on the 26th July last, Dr. Nook in the 
chair, the following resolutions were adopted :— 

“1. That a Society be formed, entitled ТІКЕ YORKSHIRE ARCHITEC- 
TURAL SOCIETY. 

* 2, That the objects of the Society be, to promote the Study of Ecclesiastical 
Architecture, Antiquities, and Design, the restoration of mutilated Archi- 
tectural Remains, and of Churches or parts of Churches which may have been 
desecrated, within ihe county of York; and to improve, as far as may be 
within its province, the character of Ecclesiastical Edifices to be erected in 
future. 

* 3. That the Society be composed of Patrons, Presidents, and Vice-Pre- 
sidents; and of ordinary Members to consist of such Clergymen and Lay 
Qe of the Church as shall be admitted according to the subsequent 
rules. 

“4, That His Grace the Lord Archbishop of York, and the Lord Bishop 
of Ripon, be requested to extend their patronage to this Society. 

* 5. That the Lord Lieutenants of the three Ridings of the County of 
Yoik be requested ta accept the office of Presidents. 

“6. That the following Noblemen and Gentlemen be requested to accept 
the oftice of Vice-Presidents :— 
* * * * * * 

“7, That new Members be proposed and seconded by Members of the 
Society at one of the meetings, and elected at the next, and that Попогагу 
Members he elected only on the nomination of the Committee. 

* 8, That Rural Deans within the County af York be considered on their 
signifying their intention to become Members, as ex officio Members of the 
Committee. 

* 9. That each Member shall pay ten shillings at his admission, besides an 
annnal subscription of ten shillings, to be due on the first of January in each 
year; but that the admission fce of those who may become Members before 
the 31st December next, be considered as their subscriptions for the current 
year. 

“10. That any Member may compound for all future subscriptions by one 
payment of five pounds. 

*5 1]. The affairs of the Society shall be conducted by a Committee, coin- 
posed of the President, Vice-President, and thirty-six ordinary Members, (of 
whom five shall be a quorum), who shall be clected at the Aunual Meeting, 
and of whom twelve at least shall have been Members of the Committee of 
ihe preceding year. 

* 12. That the Committee elect ont of their own body, a Chairman, and 
so many Secretaries as may be rendered necessary by ihe large extent of the 
county. 

“13. That the Society meet for the reading of papers, and the dispatch of 
ordioary business, in the spring and autumn of each year: the meeting in 
autumn to be considered the public annual Meeting. 

“14. That each Member he allowed to introduce a friend to the ordinary 
Meetings of the Society. 

“15. That donations, both of money and of books, plans, casts, and draw- 
ings, be solicited, and that the Committee be empowered to make such addi- 
tions to the collection of the Society as may be deemed necessary. 

“16. That the library, casts, and portfolios of the Society, be under the 
charge of the Secretaries. 

“17. When the Committee shall consider any paper worthy of being printed 
at the expense of the Society, they shall request the author to furnish a copy, 
and shall decide upon the number of copies to he printed; provided always 
that the number be sufficient to supply each member with one capy, and the 
author and secretaries with twenty-five copies each; the remaining copies 
may be sold at a price fixed upon by the Committee. All other questions 
relating to publishing papers, and illustrating them with engravings, shall be 
decided by the Cammittee. 

* 18. That Christopher Beckett, Esq., he reqnested to accept the office of 
Treasurer; that E. J. Teale, Esq., be requested to accept the office of auditor 
of the Society’s acconnts; and that the Rev. Geo. Avliffe Poole, Rev. Joshua 
Fawcett, and Samnel Wilkinson, Esq., be provisional Secretaries, until the 
office be filled according to rnle 12. 

* 19. That the Oxford Architectural Society, the Cambridge Camden So- 
ciety, the Exeterand Lichfield Diocesan Societies for Promoting the Study of 
Ecclesiastical Architecture, and the Durham Architectural Society, he re- 
quested to accept free admission for their Members to all the meetings of 
this Society; and that every attempt be made to reciprocate in all good 
offices with Societies of kindred objects and constitution.” 


CAOUTCIIOUC CEMENT. 


Specification of a Patent granted to Atrrep Jerrery, of No. 8, Lloyd- 
street, Pentonville, Gent., for a new method of defending the sheathing of 
ships, and of protecting their sides and bottoms.—[Sealed 29th April, 1841.] 


Tuis invention consists in the production of various solntions and mix- 
tures, for preparing oakum for caulking, and paying the seams, and coating 
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the sheathing of ships. The solutions are three in number, viz., turpentine 
caoutchouc solution, naptha caoutchouc solution, and coal-oil caoutchouc 
solution. 

The turpentine caoutchouc solution is formed by dissolving one part, by 
weight, of caoutchouc, in twelve parts, by weight, of spirits of turpentine. 

The naptha caoutchouc solution consists of one part of caoutchouc, dissolved 
in twelve parts of rectitied coal naptha. 

The coal-oil caoutchouc solution is produced by dissolving caoutchouc in 
coal-oil, the proportions being the same as in the two former solutions, 

The mixtures are asphalte mixtures, Nos. 1 and 2, and lac mixtures, Nos. 
1 and 2. 

The asphalte mixture, No. 1, consists of two parts, by weight, of powdered 
asphalte, dissolved in one part of the naptha caoutchouc solution. 

The asphalte mixture, No. 2, is composed of two parts, hy weight, of 
asphalte, dissolved in one part of the coal-oil caoutchouc solution, and to 
four parts of this mixture, one part of a solution of corrosive suhlimate is 
added. This solution is prepared by dissolving two parts of powdered cor- 
rosive sublimate in three parts of white naptha, in a glazed earthenware 
vessel, and then adding three parts of coal-oil to it. 

The lac mixtures, Nos. 1 and 2, are prepared in a similar manner to the 
aspbalte mixtures, with this exception, that lae is employed instead of 
asphalte. 

Oakum is prepared for caulking by soaking it in either the turpentine or 
naptha caoutchouc solutions; the snperfluous solution is then presscd out, 
ihe fibres separated, and the oakum being dried, is ready for use. The 
asphalte mixture, No. 1, or the lac mixture, No. 1, is used for paying the 
seams. 

The sides and bottoms of ships are protected hy a coating of the asphalte 
or lac mixtures, one-eighth of an inch thick; either of the mixtures No. 1, 
may be applied to the parts above water, or for the first coat of the parts 
below water; but one of the mixtures No. 2, must һе used for the remaining 
coats, which the under parts of the vessels receive. The mixtures are 
applied, when hot, by means of a brush, each coat being allowed to dry 
before the following one is laid on, and the surface of the last coat is 
smoothed by the application of heat. 

The patentee claims, firstly, the method, by the means herein described, of 
defending the sheathing of ships, and of protecting their sides and bottoms; 
secondly, the application of caoutchouc for the same purpose; and thirdly, 
ihe application of lac for effecting the same object. 


STEAM NAVIGATION. 


GOVERNMENT STEAMERS. 


We are glad to see that Government is beginning to form a fleet of 
steamers, оп an increased scale. We have the Penelope, 42-gun frigate, now 
having 60 ft. added to her length at Chatham; she is to have a pair of the 
Gorgon engines of 625 н.ғ., hy Messrs. Seaward and Capel. The total cost 
of the engines will be £28,000: this vessel is in a forward state. Another 
vessel of 1650 tons burden is to be built under the snperintendauce and 
from the lines of Mr. Oliver Lang, master shipwright of Woolwich dock 
yard, and to have a pair of engines of 800 н.р. Another vessel of equal 
magnitude is to he built at Chatham dock yard, which was intended to be 
ealled the Dragon, but we are happy to announce that she is to be named 
the “James Watt.” This is as it onght to he: we have here a name 
revered by every engineer, and we may say by every Briton. She 15, we un- 
derstand, to have the double cylinder direct action cngines of Messrs. Maud- 
slays and Field. We hope that Government will not stop here; we must 
have at least a dozen of such vessels; we shall then only be just a-head of 
the French Government, who, we know, are constructing steam vessels of a 
larger magnitnde than any of our present class. This must not he ailowed ; 
we must have the ascendancy of the ocean. We have both the metal and 
the men to construct engines upon a large scale, at a short nofice. They 
only want the snpport of the Government; and with such aid, we shall be 
able to keep Old England a-head of all the world. 


The Queen.—This steam boat, which was engaged last month to convey 
the Lords of the Admiralty from London to Woolwich, was built hy Messrs. 
Rennie. ller performance is remarkably good; at her first trial, we are 
informed that her speed at the measured mile was equal to nearly 16 statute 
miles through the water per hour, with 32 strokes per minute. The vessel 
is 160 ft, long, 16 ft. 6 in. beam, and 8 ft. deep; burtben 219 tons: draaght 
of water 4 ft.; midship section of immersion 44 ft. She has two engines 
of 35 н.р. each, or as 1 н.р. to 3 tous. The weight of engines, including 
water in boilers, wheels, &c., complete, 35 tons. Nothing can be more 
beautiful than the motion of the vessel through the water, which it seeros 
to divide without a ripple. She is perfectly stable and stiff; in going down 
the river from Long Reach Tavern to Gravesend Church, the distance of 9 
miles, with tide, was done in 27 minutes. 

The Megara steam vesse! has been fitted with tubular bnilers by Messrs. 


Seaward and Co., being the first man-of-war steam vessel fitted with boilers 
of that description. 
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The Rocket, iron steam vessel, built by Messrs. Fairbairn and Company, at 
their establishment in the Isle of Dogs, for the service of Government, has 
been taken charge of by the officers of Woolwich Dockyard. 

The Meteor steam vessel, Lieutenant-Commander С. Butler, towed down 
to Greenhithe at the beginning of last month, a chain lighter with some 
buoys and mooring chains, to be laid down in that part of the river under 
the direction of Mr. Tinmouth, master-attendant of Woolwich Dockyard, as 
it is intended in future that the vessels built, refitted, or otherwise altered 
here, be swung at Grecnhithe, in order that the variation of their compasses 
may be adjusted uoder the immediate superintendence of Captain Johnson, 
previous to their proceeding to sea. 

The Montezuma Steam Frigate.—At a trial voyage of the above-named 
magnificent vessel took place from Blackwall to the Lower llope and back. 
It is stated that she steamed at the rate of 105 miles an hour against tide 
both ways, the engines making 21 strokes per minute. The Montezuma, 
although of the burden of 1,100 tons, draws no more than nine feet water 
when fully equipped, and is built to carry two swivel guns, 68-pounders, on 
the upper deck, hesides the usnal number of small guns. She was constructed 
at the yard of Messrs. Wigram and Green, at Blackwall, and her engines, 
which are of 300-horse power, and constructed on almost a similar principle 
to those on board ller Majesty's steam-frigates Driver, Gorgon, Styx, &c., 
were supplied and fitted by the firm of Messrs. Seaward and Capel. These 
engines сап have the steam cut off at half stroke, so as to act on the expan- 
sion principle. 

Canada.—An iron steamer, for the use of the royal navy on Lake Ontario, 
has lately arrived out from home. lt came, of course, in pieces, but the 
Government having sent out competent persons, it is to be put up forthwith. 
In the same vessel which brought out the iron steamer arrived the magnifi- 
cent engines by Messrs. Boulton, Watt, and Co. of the steam frigate Cherokee, 
now almost ready for launching.— Times. 


MISCELLANEA. 


Woorwicu Dock Yarp.—One of the best pieces of granite masonry that 
we have ever seen is now executing at this dockyard, in the construction of 
the new dry dock, it is built with blocks of granite of large dimensions, laid 
in radiating courses, and worked with great precision and hammer dressed. 
Messrs. Grissell and Peto are the contractors to whom this work is intrusted 
under the direction and superintendence of Messrs. Walker and Burgess. A 
powerful steam-engine by Boulton, Watt, and Co. has been erected for the 
purpose of withdrawing the watcr within a very limited time when vessels 
are docked to be examined. Some idea may be formed of the magnitude 
and complete arrangement of the new dock when it is stated that it is suffi- 
ciently large to admit, forthe purpose of being docked, ships of equal dimen- 
sions to tbe Trafalgar, of 120 guns, and that the volume of water requisite to 
float vessels of that size could by the power of the steam engine һе com- 
pletely withdrawn into the basin at high water or into the river at ebb tide 
in ahout 20 minntes, and in the event of the vessel examined being found 
sound and not in want of any repairs she might again enter the river ready 
for service without losing a tide. These are improvements in celerity of 
movement which cannot fail to prove of great importance to the country in 
the event of war with any foreign Power at a future period. The engine 
connected with the dry dock has been erected in a handsome and substan- 
tially constructed building, and on the top an iron tank has been placed 
capable of containing 190 tuus of water, and which will always be kept full 
in case of accidents from fire at the end of the yard in which it is situate. 

Stuceo Paint Cement.—We have examined some specimens of this cement 
upon plaster, slate, and wood. Tt has al! the appearance of stone, and forms 
a complete impermeable coating, and answers the combined purpose of both 
paint and cement; it is manufactured and sold in a fluid state, like white 
lead, and when used it is mixed with sand, iu the proportion of 3 of the latter 
to 1 of the former, aod laid upon brickwork in the usual manner. If used 
upon brick, it requires about 7 lb. of the fluid cement, and if upon plaster 
about 4 Ib.: it is sold at 12s. per смі. For damp situations, aud for walls 
exposed to a south-western aspect iu the country or on the sea side, it will 
be invaluable. Specimens may be seen at the Bernasconi Gallery, Chenies- 
street, Bedford.square. 

Iereford.—St. Nicholas’ New Church was consecrated 11 August last. 
This church is beautifully situated at the Friars, a very short distance from 
tbe site on which the old church stood, leading to the Barton, extending east 
to west from Victoria-street to Friars-street. The style of architecture is 
that of the early English; the plan is a parallelogram, with a tower at west, 
and chancel and vestry at east, projecting beyond each cud. The walls are 
built of neatly hammer-dressed wall stone, the buttresses aud dressings being 
tooled. The sides are divided into compartments by buttresses in two 
stages; the upper part terminating with coping of parapet by weathered 
canopies. Iu each compartment are placed lancct windows, with neat hood- 
moulds, terminating on carved besses. The chancel is flanked by plain 
buttresses and octagonal pinnacles with carved finials; in the gable is an 
open trefvil for ventilation, and below are three lancet windows, united by 
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their hood-mouldings, terminating upon carved bosses, and glazed with ground 
glass, surrounded by a horder of rich stained glass, producing a soft and 
heautifnl light. The tower is flanked by massive double buttresses, the 
lower and upper offsets terminating in weathered canopies; in the centre of 
the tower is the west entrance, the tower forming a vestihule, in which is the 
gallery stairs. On the south side is a neat porch with inner folding doors. 
Down the centre of the church is a very spacious aisle fitted with free seats ; 
upon each side is a double row of pews with stall ends and cast heads. 
Over the west entrance is an organ loft and gallery with cast iron railings in 
front. The pulpit and reading desk are on each side the aisle leading to the 
altar, which is approached by two steps, and surrounded by a handsome 
railing. The building is ceiled to the rafter, showing the timbers of the 
roof, the trusses of which are filled with tracery. The church is 81 ft. long 
and 48 ft. 6 in. wide in the interior, and contain 800 sittings, 350 of which 
are free. The entire edifice is highly creditable to the architect Mr. Duck- 
ham.—Hereford Times. 


Kentish Town Church.—A view of the exterior and interior of this intended 
church, designed by Mr. Bartholomew, has heen published, it was chosen out 
of a competition of 5. It is to be built from a grant of £800 by the Church 
Commissioners, and from private subscriptions, towards which the Queen 
Dowager, ihe Bishop of London, Earls Dartmouth and Mansfield, aad many of 
the wealthy inhabitants of the neighbourhood contributed largely. Тһе site is 
that of the present parochial chapel: the cost is to Ве, including the materials 
of the present chapel, about £6000, and the number of persons to he accom- 
modated 1650. The altar, chief entrances, and principal facade, are towards 
the east, whence peculiarities of confrmation result. The plan is a parallelo- 
gram with two very short ігапѕеріѕ. The western of these transepts spreads 
out the rear elevation, as seen over the Hampstead fields, to great breadth ; 
these are flanked by turret staircases, and the eastern transept being unen- 
cumbered by galleries, leaves a free and open chancel. Below the great altar 
window a low apsis projects, for the purposes of a vestry, and the altar recess 
is flanked by two steeples about 50 ft. high, to contain staircases, bell, clock, 
&c. 16 is the architect’s wish to raise these by an extra fund to upwards 
of 130 ft. The internal effect and construction are altogether original: 
arches span the fabric in all directions, interchangeably counter-abntting 
each other, rising from four iron columns and four piers, containing cores 
of iron. The arches which span the nave spriug from half length figures of 
the four evangelists. Wherever the arches reach the external walls they are 
restrained by massy buttresses, detached at bottom from the walling, and 
ascending with lofty pinnacles, giving great strength and play of external 
effect. The roofing is peculiar: all the rafters are rendered passive hy being 
Таја horizontally ; those to the clerestory bear upon arches about 7 ft. apart, 
and the roofs of the aisles, by being gabelled against the clerestory, both 
restrain any ulitmate derangement which these arches might suffer, and 
increase the picturesqueness of the flauks of the building. All the roof 
work is to be stained oak colour; there is to be no plastering whatever 
about it. The body of the church is to be illuminated hy six plain lancet 
windows, four three-light columnar windows with tracery, and nine orna- 
mental rose windows. The altar, besides the great painted window, is to 
have four smaller windows to be filled with stained glass containing the 
decalogue, creed, &c. with sacramental borders of corn and vines ; and helow 
these again will run all round the altar recess a series of canopies, supported 
upon slender columns with foliaged capitals of stone (already in existence), 
and which are of rare beauty. In the centre, under the altar table, will he 
a relief of the Coming to the Holy Sepulchre. The material is to be exter- 
nally white brick, and all the canopies, capitals, (except those last-mentioned) 
finials, crosses, shields, panels, and most of the other decorations, are to he 
of ierra cotta or vitrified stone, durably emblocked into the walliog, and not 
attached hy cramps and pins. The style is the decorated early English, or 
early decorated, the combined mass and slenderness of the French cathedrals, 
Lincoln cathedral, and other huildings of similar date, heiog imitated: all 
the capitals, of which there are some hundreds, are foliated. 
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LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 29TH JULY To THE 25TH л0суѕт, 1842. 


Six Months allowed for Enrolment, unless oiherwise expressed, 


Tuomas BELL, of Saint Anstil, Cornwall, mine agent, for “ improvements 
in the manufacture of copper.” —Sealed July 29. 

Jurys LEJEUNE, of Regent’s park, engineer, for * improvements in accele- 
rating combustion, which improvements may be applied in place of the blow- 
ing machines now in use." —July 29. 

Jony Sternen Woornicn, of Birmingham, chemist, for * improvements 
in coating with metal the surface of articles Jormed of metal or metallic 
alloys."— August 1. 

ALFRED Joun Рнірғв, of Blackfriars-road, gentleman, for “improvements 
in paving streets, roads, and ways." —August 1. 

Фоверн Wuirworrn, of Manchester, engineer, for “ improvemenis in 
machinery or opparatus for cleaning roads, and which machinery is also 
applicable to othcr similar purposes.” —August 2. 

Joux Duy, of Beverley, agricultural implement maker, for “ improvements 
in thrashing machines.” —Angust 2. 
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бамукі, Carson, of Covent Garden, gentleman, for “improvements in 
purifying and preserving animal substances.” —August 3. 

Авснівлір Turner, of Leicester, manufacturer, for “ improvements in 
the manufacture of muffs, tippets, ruffs, mantillas, cloaks, shawls, capes, 
pelerines, boas, cuffs, slippers, and shoes."— August 3. 

Joun Ler, of Bermondsey, gentleman, for “ improvements гп toheels and 
aale-trees to be used on railways, and in machinery for stopping on, or pre- 
venting such carriages from running off railways, which improvements may 
also be applied to other carriages and machinery.” —August 3. 

Cuarres Нехвт Perrin, of Lombard-street, London, for * improvements 
in the construction of certain parts of the mechanism used in watehes and 
chronometers, which improvements are also applicable to some kinds of clocks.” 
—August 8. 

Davin Napier, of Millwall, engineer, for * improvements in steam engines 
and steam boilers.”—August 9, 

Tuomas Waker, of Birmingham, stove maker, for ^ improvements in 
stoves.” —August 9. 

Таснлво Fonp Srunczs, of Birmingham, manufacturer, for “an improve- 
ment in the manufacture of Britannia metal and plated wares.”—August 10, 

Domiyic Frick Apert, of Cadishead, Doctor of Laws, manufacturing 
chemist, for * a new combination of materials for the purpose of manufac- 
turing a manuring powder."— August 10. 

Moszs Poorz, of Lincoln's Inn, gentleman, for * improvements in paving 
or covering roads and other ways."— August 11. 

ЈоѕЕРН BETTELEY, of the Brunswick Anchor Works, Liverpool, chaiu 
cable manufacturer, for “ improvements in windlasses and machinery for 
moving weights.”—August 11. 

Joun Tuomas Веттѕ, of Smithfield Bars, gentleman, for “ improvements 
in covering and stoppering the necks of bottles.” A communication —Au- 

st 11. 

Deci os Копектв, of Liverpool Road, miner, for ‘improvements іп the 
consiruction of lamps."— August 15. 

WinLiAM RAvBovLp, of Clerkenwell, brass founder, for “а new or im- 
proved soldering iron."—Angust 18. 

Georce Jonn Newnery, of Cripplegate buildings, artist, for “ improve- 
ments in producing damask and other surfaces on leather and other fibrous 
substances and fabrics.”—August 18. 

Natuan Dernies, of Fitzroy-square, engineer, and NATHANIEL FORTESCUE 
Тлүтов, of Mile End, engineer, for “improvements in meters for gas and 
other fluids." —August 18. 

Wirniaw Ringway, of Stafford, earthenware manufacturer, for “a new 
method of conveying and distributing heat in ovens used by manufacturers of 
china ond earthenware, and brick, tile, and quarry makers.’—August 18. 

Gotpswortuy GURNEY, of Great George-street, gentleman, for “ improte- 
ments in apparatus for producing, regulating, and dispersiny light and heat.” 
—August 18. . 

Ricuarp Ersz, of Gray’s Inn, Esq., for “ improvements in machinery or 
apparatus for forcing and raising water and other fluids.” —August 18. 

Tuomas Henory, of Glasgow, mechanic, for “ improvements in machinery 
Jor preparing and combing wool, and other fibrous malerials.'— August 25. 

Davi» Repmunp, of City Road, engineer, for “ improvements in hinges or 
apparatus applicable to suspending or closing doors and gates, and other pur- 
poses." —August 25, 


ERRATA. 


In Mr. Hodgkinson's paper, at top of ccl. 1, p. 275, instead of the third 
column of the table, read Ratio of mean tensile to crushing strength, 
1 to 0°55 
Ito 66 
lto 78 
I to 105 or 8'9 taking the hardest only. 

South-Eastern Railway—line 25, page 262, instead of the pese bein 
“ increased in the ratio of the square of two to unity,” it should be “increase 
in the ratio of the square root of two to unity." 

Page 251, col. 1, line 28, for vaca read Cloaca. 
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TO CORRESPONDENTS. 


We have received from Mr. Sevrell, C. E., of New York. а drawing and de- 
scription of a disconnecting crank for marine steam cngines, dated Feb. 1842; we 
do not consider it so efficient or so simple as that of Mr. Trewhitt, described in 
the Journals of last Feb. and June. 

“O. Т.7— е feel obliged for his communications—they shall be inserted next 
month. 

Mr, Robertson's Paper on Railway Signals we have been obliged to postpone 
for want of room. 

We have been obliged to postpone our plate until next month, aud instead we have 
given an cxtra sheet, with numerous wood engravings. 


Books for Review must be sent early in the month, communications on or before 
the 20th (if with drawings, ег, and advertisements on or before the 25th 
instant, addressed to the Editor, No. 10, Fludyer Street, Whitehall. 


Vols, 1, 1, П, and IV, may be had, bound in*cloth, price £1 each Volume. 
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“TRIBUTE TO THE MEMORY OF SIR CHRISTOPHER WREN.” 
WiTH an Excravine, PLATE NII. 
Names of the Public Buildings referred to in the annexed Plate. 

1. St. Paul's Cathedral. 22. St. Lawrence, Jewry. 43. St. Andrew’s, Holborn. 

2. Chichester Cathedral (repaired). 23. St. Stephen’s, Walbrook. 44. St. Michael's, Cornhill. 

3. St. Bride’s Church, Fleet Street. 24. Tower of ditto. 45. St. George's, Botolph Lane. 

4. Westminster Abbey (Towers). 25. St. Michael, Queenhithe. 46. Morden College. 

9. St. Vedast, Foster Lane. 26. Buildings in Lawrence Pountuey Hill. 17. Old Custom House. 

6. Christ's Church, Newgate Street. 27. St. James's Westminster. 18. Chelsea Hospital. 

95 lr Я 28. St. Bennet, Panl's Wharf, City. 49. St. Margaret's, Lothbnry. 

8. pau Мае о, 29. Buckingham House. 50. Tower of Christ’s Church College, Oxford. 

9. St. Dene't's, Gracechurch Street. 30. Hampton Conrt Palace. 51. St. Edmund the King, Lombard Street. 
10. Christ's [Lospital. 3t. St. Nicholas Cole-Abbey, Old Fish Street. 52. College of Physicians. 
11. St. Bartholomew, by the Exchange. 32. Colonnade at Hampton Court. 99. St. Angustine, Watling Street. 
12. St. Magnus, London Bridge. 33. St. Michael Paternoster Royal. 54. St. Bennet Fink, Threadneedle Street. 
13. St. Peter’s, Cornhill. 34, Entrance to Doctors’ Commons. 55. Old Mansion House, Cheapside. 
14. St. Michael's, Wnod Street. 39. Temple Bar. 56. St. Matthew's, Friday Street. 
15. All Hallows’, Bread Street. 36. St. Margaret Pattens, Rood Lane. 97. St. James's, Garlick Ifill. 
16. Tower of St. Michael, Queenhithe. 37. St. Mary Aldermary, Watling Street. 58, Sheldonian Theatre at Oxford. 
17. Marlborongh House. 38. St. Mary-le-Bow, Cheapside. | 39. Trinity College Chapel, Oxford. 
18. St. Martin's, Ludgate. 39. The Monument. 60. St. Mary Somerset, Thames Street. 
19. Royal Hospital at Greenwich. 40. Observatory at Greenwich. 61. Trinity College Library, Camhridge. 
20. Winchester Palace. 41. St. Anthony, Watling Street. 62. Buildings in Doctor' Commons. 
21. St. Dunstan’s in the East. 42. St. Albans, Wood Street. 


Tae publication of an engraving from Mr. Cockerell's design, illus- 
trating all the principal works of Wren, appears to us a fittiug oppor- 
tunity for laying before our readers some account of that great man, 
and a chronological list of his works. The drawing by Mr. Cockerell, 


| 
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contains no less than sixty public structures, admirably gronped to» | 


gether, so as to produce a beautiful picturesqe effect; it attracted 
much attention when exhibited at the Royal Academy in 1838. Now, 
by the spirited enterprise of Mr. Hill, of Edinburgh, the publisher, 
а splendid line engraving on a large scale has been executed by Mr. 
Richardson, in the first style of art, which wili place this work at the 
command of Wren’s numerous admirers in England, on the continent, 
and in the new world. We heartily commend it to their patronage. 
The key-plate, which we insert in the present number, will, ia our 
volumes, be always accessible for reference, while the engraving itself 
forms an abiding record of the labours of the most distinguished 
master in English architecture, and a work so immediately connected 
with the sympathies of Englishmen and of English architects, we hope 
to see in the studio of every member of the profession. 


CHRISTOPHER WREN was born on 20th Oct, 1632, at East Knoyle, 
in Wiltshire, of which parish his father, Christopher Wren, Dean of 
Windsor, was rector. In this parent he had the advantage of pos- 
sessing a man of learning, by whom his precocious talents were nursed, 
and from whom he derived his attachment to mathematical studies. 
After studying at Westminster School, one of the most illustrious 
seminaries in England, he entered at All Souls’ College, Oxford, where 
he took the degree of Bachelor and subsequently of Master of Arts, 
and afterwards acquired a Fellowship. For success in life he pos- 
sessed strong guarantees in the shape of extensive and profound 
learning, and powerful connexion. The son of а dignitary who had 
rendered good service to the royal cause, he was also the nephew of 
Bishop Wren, a most violent Carlist partisan. His sister, too, is 
recorded as being in the good graces of Charles IL. for curing him of 
а wound in the hand by her surgical skill. History sayeth not, but 
perhaps like Newton, Marlborough, and others of his eminent con- 
temporaries, Wren miglit have been indebted for some portion of 
advancement to feminine interest. However leagued with the royal 
party, he was of too easy a disposition to allow such prepossessions to 
stand in his way, for we find him, early in life, commended to the 
notice of the Lord Protector Cromwell, and, like Dryden, commencing 
his career under his patronage. The Protector even offered him to 
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allow his uncle Bishop Wren's release from the Tower, but that furious 
zealot liked martyrdom too well to accede to the conditions. The 
young Wren must, indeed, have been, as he is represented, of very 
unworldly character to charge himself with such а mission; for instead 
cf finding it received as a boon, it was rejected by the Bishop with 
the greatest indignation. It was not the fashion of that day to let 
party stand in the way of personal advancement, and young Wren 
continued his court to the “greatest шап” of the day, and pressed 
forward into the career of scientific advancement, which was opened 
to him. Wren’s chief glory is in some degree bis misfortune, the 
height of his fame in one department has obscured liis proficiency in 
others, and in becoming the great architect of his day, he has lost the 
fame of being one of its greatest philosophers. To his precocity we 
have already alluded, and to his inclination for mathematical studies ; 
he was placed in a school well calculated to bring forth his ener- 
gies; for in those days, Newton being unborn, Oxford had not yet 
ceded to her younger sister mathematical supremacy. Oxford was 
also the cradle of the Royal Society, in which Wren was early еп- 
rolled, and he had thus full scope for the exertion of his talents, and 
abundant promise of their being duly appreciated. Asa mathema- 
tician Wren ranks as one of the first of his day,* and to his last day, 
he continued devotedly attached to that favourite pursuit. As his 
youth began with that study, and his earliest compositions were di- 
rected to it, so the last years of his life were spent in the correction 
of the labours and observations of sixty years. It was Wren who suc- 
cessfully accepted Pascal’s famous challenge to the mathematicians of 
England, and returned the defiance with a problein which Wren him- 
self was alone able to answer. As a practical and theoretical astro- 
потег, he distinguished himself by his observations оп the cometary 
system, and on the satellites of Jupiter, and by anticipating Huygens 
in assigning the theory of Saturn. He suggested the use of a certain 
part of the length of a degree as a standard of measure. For the ime 
provement of navigation and the instruments used in that art, in sur- 
veying and in the sciences of observations, he gave to the world many 
valuable inventions. He is a claimant for the honour of inventing the 
barometer, and many of its practical applications. For the study of 
optics he equally exerted himself; he applied himself to perspective 
and to the devising of optical instruments. If such was the varied 
range of his mathematical pursuits, natural studies did not less occupy 


* See llutton's Mathematical Dictionary, article Wren. 
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him. He was ап attentive student of physiological phenomena, and 
the acknowledged assistant of Scarborough and Willis, to whose works 
he contributed anatomical drawings. His biographers claim for him 
the invention of the process of injecting liquids into the veins of living 
and dead animals; and also, in furtherance of the study of natural 
history, the origin of what is called micrography, or the delineations 
of objects as seen hy the microscope. 10 these stndies he was the 
author of many useful experiments, among others, hatching eggs by 
artificial heat. On meteorology we have a very interesting paper by 
Wren, pointing out a course of experiments, similar to those since 
carried cut by the British Association, with hints for the improvement 
of the anemometer and hygrometer. As an artist, his architectural 
reputation must speak for him, and we have alluded to his eminence 
in the delineation of objects of natural history, іп which he had the 
patronage of Charles П. In All Souls’ College, Oxford, are preserved 
many of his architectural designs, and also some of his working draw- 
ings, doing in the early part of his career everything himself. For 
the invention of mezzotinto engraving he is one of the claimants, and 
also for that of many instruments used in drawing. We have yet to 
speak of his mechanical ingenuity, which was one of his boyish cha- 
racteristics, having at an early age devised an orrery, which he dedi- 
cated to his father, and a double pen, which received the approbation 
of the Lord Protector Cromwell. In all kinds of what are called 
mathematical and optical instruments, his ingenuity was, as we have 
said, prolific, and his skill was ever ready, in the course of the great 
works in which he was engaged. Іп a knowledge of mechanical pro- 
cesses, and an acquaintance with the several trades, he had few rivals 
in his day; as a civil engineer he has also left proofs of his ability. 
His invention was most ready, like that of Watt too ready; like that 
great man, too, he rarely pursued his ideas to completion, and was too 
negligent to put them into a definite form; the best thing that happened 
to his suggestions was to become the spoil of pirates and plagiarists, 
to he secretly conveyed to the continent by Oldenburg, or to he appro- 
priated by Hooke. In reference to these failings, we are by no means 
unwilling to believe, that if Wren were indeed the inventor of mezzo- 
tint, that he would be pleased rather than otherwise with its appro- 
priation by a patron so powerful as Prince Rupert. We have now to 
speak of his literary attainments, for he was the true admirable 
Crichton. He made his debut with Latin verses above the youthful 
standard, and we find him noted by Sprat, in after years, as translating 
Horace into English verse. In Greek, Latin, Italian,* French and 
English, he was well versed, and his Latin and English prose, as dis- 
played in the few fragments left by him, are far pnrer than was the 
wont ofthat day. As an antiquary he has given us specimens of his 
labours, and it is deeply to be regretted that, with his love of letters 
and good skill in them, we should have so few memorials of what he 
was able to do. Such was Wren, a master in every branch of learning, 
a contributor to its advancement by his example and exertions on 
every occasion, admired hy his contemporaries, and presenting one of 
the brightest instances of early and diversified talent matured to pro- 
duce the most distinguished results. 

We have now to trace Wren in his career, to see how his valuable 


acquirements were pressed into the public service. He early re- | 


ceived a Gresham professorship, the Savilian professorship at 
Oxford, and the dignity of Doctor of Law, and distinguished himself 
in the discharge of his duties. On the return of Charles IT., his 
connexion could not fail to lannch him on the full tide of royal and 
ecclesiastical patronage, and from that period we find his progress 
rapid. His rooms at Gresham College had become the resort of the 
Royal Society, and on the incorporation of that body by that patron 
of science, Charles IL, he became one of its chartered fellows, and 


subsequently for two years its president. In 1663, he received from | 


the munificent Archbishop Sheldon, his first architectural employment, 
the construction of the theatre at Oxford, for the accommodation of 
four thousand persons, an enterprise of which he well acquitted him- 
self. He subsequently received a commission from his uncle the 


* Birch’s History of the Royal Society, Val. П, p. 72. 
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Bishop, to build the chapel of Pembroke College, Cambridge ; and 
about the same time was employed to report on the repair of old St. 
Paul’s, his designs for which were fortunately not carried into effect. 
He was now the Deputy (and de facto) Surveyor General to the King, 
and in 1665 made an excursion to Paris, where he employed himself 
in examining the progress of the arts, and the wonders of the pros- 
perous era of Louis le Grand. 

We now come to the epoch of Wren’s life, which was to consign 
him to architecture as his chief pursuit—this was brought about by 
the deplorable fire of London, in 1666, and the consequent necessity 
for rebuilding the metropolis. Then, as іп the recent case of the 
fresco painting of the Houses of Parliament, the Government had 
recourse to the continent, and Perrault was invited to superintend the 
building of the new city, but fortunately could not come. We hope 
that the rejection of Cornelius will produce no deeper regret than 
the absence of Perault. After the fire, projects poured in upon the 
Government for laying out the city upon a regular plan, Hooke and 
Evelyn sent in theirs, and Wren sent in his. After-experience has 
perhaps taught us that no permanent evil has resulted from the поп» 
adoption of any one of them. Wren was appointed one of the 
Commissioners for rebuilding St. Paul's, Surveyor for rebuilding the 
city, and in 1669, King's Surveyor General, and a weight of duties 
was imposed upon liim, which he managed to discharge, and at the 
same time not. to neglect his scientific pursuits. Not only had he to 
design nearly all the public buildings, which had been destroyed, but 
to build and repair palaces elsewhere, to actasa Commissioner of 
arbitrations, to report on public improvements, to check accounts of 
all kinds, and to lay out and construct roads and sewers. In laying 
out the city, we have greatly to admire his regard for the health and 
cleanliness of the population, the attention he paid to draining, and 
we may record his opinion against the practice of burying in towns. 
Ventilation was one of the subjects to which he had turned his айепе 
tion; and the internal economy of his buildings was not neglected. He 
it was who aided in the compilation of the rules for the governance of 
Chelsea Hospital. 

In the midst of these labours, in 1672, Wren received the honour of 
knighthood ; and in 1674, married a daughter of Sir John Coghill, 
and on her death, a daughter of Viscount Fitzwilliam, in the peerage 
of Ireland. By hoth wives he left issue. In 1630 and 1651 he was 
President of the Royal Society. Іп 1655, in the revolution parlia- 
ment, he served as member for Plympton, in Devon., and subsequently 
for New Windsor and Weymouth, Of his parliamentary duties we 
have no account, but we suppose he was merely put in as a govern- 
ment officer to supply a fagot vote on ministerial questions. It might 
be worth inquiry whether Sir Christopher voted for the ejection of 
James Il. or not. At any rate, he was a favourite of both William 
and Anve, the former of whom made him stand godfather to the 
cloisters and other barbarisms at Hampton Court, of which the King 
took the responsibility. To testify his obligations to Queen Anne, 
Sir Christopher placed at Windsor, in 1714, a statute of Prince 
George of Denmark, the Prince Consort. Among his notabilia, we 
must observe that he was grand master of the Freemasons, and is by 
many good authorities considered the founder of that order. 

Sir Christopher Wren built St. Paul’s, several palaces, many public 
buildings and works of art, and fifty churches; and he attained at 
home and abroad the renown of a distinguished philosopher and great 
artist. In 1718, the Germans having got possession of the English 
throne, commenced their career of vandalism, by depriving Wren of 
his Surveyor Generalship in the S6th year of his age, and 49th of his 
service, an act which met with the execrations of that age, and the 
contempt of the succeeding. His time and his unimpaired faculties 
were now devoted to his mathematical works, and his relaxation 
was yearly to be conveyed to contemplate his great work. In such 
pursnits he died happy, on the 25th February, 1723, and was honaured 
with a public funeral, and a sepulchre in his own immortal monument. 

Rarely has there been a man, who cared less for the troubles of this 

world, or who laboured so hard for such trifling remuneration. His 


| salary for superintending the rebuilding of St. Paul’s, was £200, 
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“ and for this,” as the Duchess of Marlborough said, * Пе was con- 
tent to be dragged up in a basket three or four times a week." This 
salary was, however, in the eyes of his owlish brother commissioners 
too much, so that at one time they stopped half of it, under pretence 
of obliging him to hasten the completion of the work. Among other 
persecutions, they forced him against his own opinion to alter the de- 
sign of his building, to pnt a balustrade on the outside, and to have the 
interior of the dome decorated in perishable painting. Wren, never- 
theless, notwithstanding his small allowances, did not die poor, he 
accumulated enough to leave an estate bebind him. 

Ав а man of science and of varied attainments, we have said 
enough to show Wren’s greatness; we have now to consider him as 
an artist; and here we may observe, that of late years there seems as 
much disposition to underrate Wren, as formerly the contrary bias 
prevailed. Why this should be we do nat well see—why Wren 
should be tried by another standard than Palladio or Vignola, or 
Perault and Mansard. This, however, is part of the fashion, we 
may say, part. of the errors, of the day. "The gentle madness of the 
age is to place the height of art in the mechanical copying in 
milk-and-water colour of some ancient edifice, and Wren's defect 
was a too general neglect of all rules of art. So far the antipathy 
is readily accounted for, but it is not on these gronnds that the 
public will be induced to form its decision as to Wren’s merits. 
The public, whatever may be its failings as to technical criticism, 
whatever may be its lenient tendency to grant magnificence on the 
promptings of ignorance, has still some claim to exercise the “ yox 
dei" in matters of art, and will not sink, for trifling errors, prepon- 
derating merits. The fault of Wren, decidedly, was his unacquaintance 
with the details of his art, or inattention to them, and in the weighty 
labours imposed upon him, there is great reason to fear that he 
too often made his design on the promptings of the moment, without 
discrimination, and without subsequent correction. His poverty on 
many occasions, his misplaced luxuriance in others, his want of 
breadth and repose, weakness of proportions, and disregard of styles, 
are defects, which, seen unmitigated among his successors, inspire 
disgust,—but Wren had redeeming qualities. He had the eye of an 
artist, he had great resources in unrivalled constructive skill, and 
when he chose, knew equally how to unite the novel, the grand and 
the picturesque. When, moreover, we consider him in relation to 
the age in which he lived, the equally flagrant errors of his prede- 
cessors and contemporaries, and that his labours in this country were 
unexampled, he must be acknowledged to be a great name in art. 
More errors, perhaps, can be detected in a single great work of 
Wren, than in all the productions of a modern architect, but his 
superiority remains unimpeached. Thus the last number of Black- 
wood contains a prodigious mass of nonsense extracted from Macbeth, 
and yet the merits of that great work of Shakspeare are still un- 
shaken. Мапу of Wren’s fanlts arise from the attempt after 
novelty, a sin not too often committed now-a-days; but still * «ne 
belle faute vaut mieux qu'une mediocre beauté." As to Wrens neglect 
of the gothic and defacement of it, however we may regret it, it was 
a creed as orthodox in his day as the persecution of papists, and the 
concoction of popish plots. Wren was only mad with the rest, but at 
least he left some specimens of gothic more decent than anything 
which appeared from his time to tbat of Horace Walpole. One of 
his characteristics was a hankering after domes and skylights, which 
he early manifested in his design for the repair of old St.Paul’s. Wren 
had at his disposal greater means than perhaps any other architect 
ever possessed, and on the whole, he made a noble use of them; but 
we cannot observe withont regret, that sums much larger than the 
barn-church Commissioners allow in these days, were frequently ex- 
pended without producing any effect. 

As examples of Wren’s most admired works, we may enumerate 
St. Pau''s Cathedral; the steeples of Bow Church; St. Bride’s, and 
St. Magnus the Martyr; Greenwich Hospital; and St. Lawrence, 
Jewry, Cateaton Street. 

Of interiors—St. Stephen, Walbrook; St. Clement’s Danes; St. 
James's, Piccadilly ; Trinity College library, Cambridge; St. Mil- 
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dred's, Bread Street; St. Bride’s; St. Mary, Abchurch; and St. Ben- 
net’s, Threadneedle Street. 

Of the pointed style—St. Dunstan’s in the East; St. Michael’s, 
Cornhill; St. Mary, Aldermary; All Souls’ College, Oxford; and St. 
Alban’s, Wood Street, 

Of constructions—the dome of St. Paul's; the Monument; the 
spire of St. Dunstan’s in the East; the roof of the Sheldonian 
Theatre; the repair of Chichester Cathedral; the dome of St. Ans 
tholin's, Watling Street, &c. 

For drawing up these notices, we have availed ourselves of several 
works, largely of those of Mr. Godwin and Mr. Elmes, but we have 
felt that the life of Wren is yet to be written. The Parentalia is 
only à chartulary, and Mr. Elmes’ work, however copious, not exe 
hausting the subject, and containing much heterogeneous matter. It 
is, nevertheless, at present, the only life of Wren, which deserves the 
name. Mr. Cockerell has long been understood to have turned his 
attention to this subject; he has in the instance of the engraving 
before us, exhibited his zeal; his qualifications are generally асч 
knowledged, and he could not, therefore, do a greater service than to 
execute this long expected task. Among the works to which the 
reader may refer, are Wren’s Parentalia, Elmes’ Life of Wren, God- 
win and Britton's Churches of London, Britton aud Pugin's Public 
Buildings, London, Ward's Gresham Pofessors, the Usefnl Knowledge 
Life of Wren, Chalmer's Biographical Dictionary, &c. Portraits of 
Wren are to be found in the Royal Society's Collection, the Slieldo- 
nian Theatre, and Salters’ Hall, and a bust in All Souls’ College, 
Oxford. 

On the 26th of July, 1664, the first stone was laid of the Sheldo- 
nian Theatre, at Oxford, (No. 58,) completed 1669, the expense of 
which, was £12,470 lls. 1d, contributed by the munificent Abp. 
Sheldon. This is one of the earliest of Wren’s works, and the 
ground plan of it was adopted by him from that of the theatre of 
Marcellus, at Rome, and so arranged as to receive 4000 persons. 
The roof, 50 feet by 70, rests проп the side walls without crossbeams, 
and is one of the first and most admired examples of that practice. 
In 1800 it was discovered to be in danger of falling, and another 
roof substituted (for a description and engravings of the roof, see 
Plot's Oxfordshire, Wren's Parentalia, and Elmes’ Wren.) 

In 1663, he built the chapel of Pembroke College, Cambridge, at 
the expense of his uncle Bishop Wren. It is 54 feet long by 24 
broad, and 30 feet high. The front is of four Corinthian pilasters. 

In 1664, he was employed at Oxford in rebuilding Trinity College. 
A new court of three sides is among these works, the north side of 
which was completed in 1667, the west side in 1682, and the south 
side in 1728. The first stone of the chapel (No. 59), was laid on the 
9th July, 1691, and the shell completed at the expense of £2000, 
contributed by Dr. Bathurst. It is of the Corinthian order. 

In 1665, he was called upon to furnish designs for the magnificent 
Library of Trinity College, Cambridge, (No. 61,) which cost £20,000, 
and is 200 feet long, 40 feet broad, and 38 high, interior measnrement. 
It has two fronts. 

In 1668, he was again employed by Archbishop Saneroft, to bnild a 
chapel for Emanuel College, Cambridge. This chapel, including the 
ante-chapel, is $4 feet long, 30 broad, and 27 high; the floor of 
marble, and the ceiling richly ornamented іп stucco. И was finished 
in 1677. 

In 1668, Wren built the old Custom House, (No. 47,) which was 
burned down in 1718, being the only one of his bnildings, as Elmes 
remarks, of which, in the course of a long life, he witnessed the 
destruction, a fortune not always attendant upon architects. 

In the same year, he was called upon to report upon the state of 
the spire of Salisbury Cathedral, which he did in an interesting 


' document. 


In 1670, he began Temple Bar, (No. 35) finished in 1672. 

In 1671, he began the Monument, (No. 39,) which was completed 
in 1677. Its height from the pavement, is 202 feet, (30 feet higher 
than the column of Antoninus,) and stands on a palladian Pedestal, of 
21 feet square, the plinth being 27 feet. The lower diameter of the 
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shaft is 15 feet, and it contains a staircase of black marble of 345 
steps. 

Iu 1670, St. Sepuichre’s, opposite Newgate, was rebnilt by Wren, 
finished 1674; but in 1790, it was again repaired, and much of Wren's 
work effaced. 

The celebrated spire of St. Mary-le-Bow, Cheapside, (No. 38,) 
was begun in 1671, and completed in 1677-8. Н is founded ona 
Roman pavement, commences from the ground, and rises nearly plain 
toa height above the bouses. The Palladian doric doorways on the 
north and west sides, are considered good examples of that kind of 
doorway. The tower has a second story, containing on each side a 
window between four Corinthian pilasters, and is then surmounted 
by a block cornice and balustrade, and each angle relieved 
by a pyramidal group of bold scrolls, supporting a vase. Among 
these rises a circular stylobate, supporting a temple of the same 
figure, and of the Corinthian order, the cell of which serves to sup- 
port the lower part of the spire. From the balustrade of the circular 
temple proceed a series of carved flying buttresses supporting another 
Corinthian temple, with four porticos of two columns each. On the 
summit is an obelisk, supporting a large gilt dragon.* The interior of 
the church is divided by arcades into a nave and side ailes. Length 
65 feet, breadth 62, height 35. 

October 16, 1672, the first stone was laid of St. Stephen's, Wal- 
brook, completed in 1679. (No. 23 and 24.) Тһе body of the church 
is nearly a parallelogram, divided into ailes. Four rows of Corinthian 
columns form five unequal ailes, the centre being the largest, and those 
next the walls on either side the smallest. Within one intercolum- 
niation from the east end, two columns from each of the two centre 
rows are omitted, and the area thus formed, is covered by an enriched 
cupola, supported on eight arches, which rise from the entablature of 
the columns. The columns are raised on plinths the same height as 
the pews. Inner dimensions—length $2 feet 6 inches, width 59 feet 
6 inches, height to the flat ceiling of the side ailes 36 feet, and to the 
top of the dome 63 feet; internal diameter of tbe dome 45 feet. 
The dome is formed of timber and lead. Ralph observes that this 
church is famous all over Europe. Perhaps ltaly itself can produce 
no modern bnilding that can vie with this in taste and proportion. 

St. Michael's, Cornhill, (Хо. 44,) was begun to be rebuilt in 1672, 
and its tower in 1722, The body of the church is in tlie Italian style, 
and is divided into a nave and ailes by Doric columns and arches 
supporting a plain groined ceiling. The walls of the church do not 
form right angles with one another, whence Mr. Godwin infers that 
Wren availed himself of the old foundations. The length of the 
church is 87 feet, breadth 60, and height 30. The tower is in the 
perpendicular style, in imitation of that of Magdalen College, Oxford, 
and rises to the height of 130 feet. 

St. Mary-at-Hill, near the Custom House, was rebuilt in 1672. It 
is 96 feet long, 60 feet broad, and to the centre of the cupola, within 
the church 35 feet high. At the west end is an ambulatory. Four 
Italian doric columns placed within the area support an entablature 
proceeding from pilasters against the side walls so as to produce a 
cruciform arrangement of the ceiling. The centre space is covered 
with a cupola. 

In 1673, St. Benedict Fink, Threadneedle Street, (No. 54,) was 
built. The external walls of this church form а decagon, within 
which six composite columns form a parallel aile in the centre, and 
support a small elliptical cupola. The spaces between the columns 
are arched so as to form a series “of recesses round the building, 
having a singular effect. It is much admired by some of Wren’s 
disciples, but its merits are contested by others. Greater inner di- 
ameter 63 feet, lesser 48, height 48. The tower and cupola are now 
pulled down, and the church is to be refronted as part of the Royal 
Exchange improvements. 

St. Olave, Jewry, begun in 1673, completed in 1676; the length is 
75 feet, width 34, height 35. Height of tower to the top of the 
pinnacles 55 feet. The interior has по architectural claims. It eon- 
tains the tomb of Alderman Boydell. 


Бағ * See ап engraving in the 3rd vol. of this Journal, р. 329. 
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St. George, Botolph Lane, (No. 45,) was finished іп 1674, and cost 
£4509 45. 104. It is plain and unpretending. The interior is divided 
by Corinthian columns four on each side, far apart, into a nave and 
ailes. 

St. Dionis Back Church, Lime Street, built 1674, consists of a nave 
and two ailes, formed by Ionic columns, supporting what Mr. Godwin 
calls an ugly entablature and arched ceiling. 

Onthe 21st of June, 1675, the first stone of the cathedral of St. 
Paul (No. 1) was laid, on December 2nd, 1697, the choir was opened 
for divine service, and in 35 years the whole edifice was completed, 
under the direction of one architect and during the rule of one bishop 
of London. Its cost was £747,954 2s. 9d. The ground plan of the 
church is a Latin cross,* having lateral projections at the west end of 
the nave, in order to give width and importance to the west front 
elevation. The exterior is of two orders, the lower Corinthian, and 
the upper composite, between which are generally semicircular-headed 
windows in the lower story and decorated niches above, the whole, 
except at tlie east and west euds, crowned with a balustrade, which 
was forced upon Wren, by his brother commissioners, in opposition 
to his own opinion. The two orders he was compelled to use, contrary 
to his first design, being unable to procure Portland stone of more than 
four feet diameter. At the west end, above a lofty flight of steps, is 
a double portico of coupled Corinthian columns, twelve in number in 
the lower, and eight in the upper, terminated by a pediment, in the 
tympanum of which is sculptured the conversion of St. Paul. At the 
extremities of the front rise two campanile towers, each adorned with 
a range of Corinthian columns, and covered with a bell-shaped dome, 
crowned with a pine-apple. On the pediment are colossal statues of 
the apostles. The projection of the portico is about 13 diameter, 
but to ensure depth of shadow, the central portion of the front wall of 
the cathedral is set back 25 feet from the inner face of the columns. 
The east end of the cathedral is terminated by an apsis, or semi-cir- 
cular projection, At the junction formed by the nave and choir with 
the transepts, rises a cylindrical wall slightly inclining inwards towards 
the top, and from which springs the magnificent dome with the lantern 
on the summit, surmounted with a gilded ball and cross. The drum 
of this dome is surrounded with a peristyle of 32 Corinthian columns, 
rising from a plain basement. The entablature of the columns sup- 
ports a gallery round the basement of the dome, adorned with a balus- 
trade. The basement presents a series of 32 pilasters, each over the 
corresponding columns of the peristyle, with windows between them, 
and over their entablature; from a plinth of two steps, begins the ex- 
ternal sweep of the dome. At its summit is a second balcony or 
gallery, where the lantern commences. The interior contains a nave 
and two side aisles, formed throughout by massive piers, dividing 
them from the nave and choir, and adorned with composite pilasters, 
from the entablature of which spring semicircular pilasters connecting 
the piers with each other. On the face of each pier towards the 
nave and choir is a single Corinthian pilaster, nearly equal in height 
to the under side of the crown of the arches, supporting an entablature 
which extends thronghout the church, Above the latter is an attic 
story, from which, at certain intervals, springs a semicircular arch, 
spanning the body of tlie church, and over each of the spaces which 
occur between these, the angles being filled with pendentives, rises a 
small flat cupola from an enriched cornice. In the central portion of 
tbe building, over which rises the cupola, are eight solid piers orna- 
mented with pilasters similar to the others; but the openings of the 
arches are nearly equa lin height to tbe ceiling of the nave and choir. 
Above the openings and around the dome extendsa bold cornice, 
forming the floor of the whispering gallery, and bearing an iron railing. 
The drum of the cupola is adorned with a range of composite pilasters, 
rising from a plain basement above the gallery, and between which 
are windows. From the entablature of these pilasters springs the 


inner dome, and having an opening in the crown in order that it may 


* History and Description of St. Paul's Cathedral, by George Godwin, 
Jun., Esq, М.К. S., M. R. I. В.А. London, 1837. 

(Note). See engravings in the Journal, Vol. Ill. pp. 329 and 330, aud 
Vol. IV. p. 375. 
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receive lights from the lantern above. Thie inner part of the dome is 
decorated with paintings by Sir James Thornhill, althongh Wren 
wished mosaic to have been employed. The dome of the Pantheon 
it is observed,* is no higher within than its diameter; the dome of 
St. Peter's is two diameters, the one appears too high and the other 
too low, Wren has taken the mean, showing a concave every way, 
and lighted by the windows of the upper order. Above the inner 
dome again, in order to carry the lantern with which the cathedral is 
adorned, (said to weigh 700 tons,) Wren has introduced a brick cone, 
two bricks thick, and having every five feet high a course of bricks 
eighteen inches long, bonding it throughout the entire thickness ; 
and on which is constructed the exterior of the dome, which is chiefly 
of wood. A want of ornament is observable in the interior, and those 
introduced are not in good taste, favouriog too much of Sir Chris- 
topher's studies at Paris. Beneath the whole cathedral is a crypt, 

We may observe here, that some doubt may be expressed as to 
James II. having interfered to alter the original plan, for in that plan 
the circular walk round the centre provided amply for processions 
and the pomp of worship. 

The following are the comparative dimensions of St. Peter's and 
St. Paul's. 


St. Peter's, 5+. Paul's. 


feet. feet. 
Length of church aud porch SEU 500 
Length withiu : о 669 500 
Breadth within the doors of the 
porticos : 510 210 
Breadth at tlie entrance 226 100 
Breadth of the front without 395 180 
Breadth at the cross с 5 442 223 
External diameter of the cupola . 189 145 


Inner ditto . . à 139 108 
Height from the ground without to tee Te 


to the top of the cross . 432 330 
Height of the church 146 110 
Height of columns in front . 91 40 


In 1675 the Royal Observatory at Greenwich (No. 40) was begun 
on the site of an aucient tower, and in 1676 it was finished. 

In 1675, St. Michael's, Wood Street, (No. 14,) was rebuilt. Its 
interior forms a large and well lighted parallelogram, with an orna- 
mented coved ceiling. The exterior of the east end preseuts four 
Jonic pilasters on a stylobate, supporting an entablature or basement, 
and having three circular-headed windows in the intercolumniations. 
Length within 63 feet, breadth 42, height 31. Height of tower, 
90 feet. 

In 1676, Wren built St. Stephen’s, Coleman Street, the interior of 
which presents nothing remarkable. The length of the church is 
75 feet, breadth 35 feet, height 24 feet. Height of tower, 65 feet. 

St. Magnus the Martyr, London Bridge, (No. 12,) was built in 1676, 
and the steeple in 1705. On the top of the square tower, is intro- 
duced an octagon lantern, crowned with a cupola and short spire. 
The interior is divided into a nave and ailes by Ionic columns. The 
ceiliug is camerated. The interior is 90 feet long, 59 broad, and 
41 high. 

St. Michael’s, Bassishaw, was begun in 1676, and finished in 1679, 
and is a plain, substantial building. The inner dimensions are 70 feet 
long, 50 feet broad, and 42 feet high. The interior is divided by 
Corinthian columns iato two ailes. 

St. Mildred’s, Poultry, was built 1676, aud presents nothing remark- 
able in its interior. It cost £1564 9s. 73d. Its length is 56 feet, 
width 42 feet, and height 36 feet. The height of the tower is 
75 feet. 

St. James’s, Garlickhithe, (No. 57), was begun in 1676 and finished 
in 1683. The interior consists of a nave and side ailes, formed by Iouic 
columns on high plinths. The length of the church is 75 feet, breadth 


* Library of Useful Knowledge, Life of Wren. 
T See Mr. Godwin’s note on this, p. 47. 
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45, and height 40. The height of the tower, 93 feet. 
the church was £5357 12s. 10d. 

St. Nicholas Cole Abbey, (No. 81,) Fish Street Hill, was built in 
1677. The interior is well proportioned, with Corinthian pilasters 
against the walls, and the ceiling divided into panels. The interior 
length is 63 feet, width 43 feet, and height 36 feet. The height of 
the steeple is 135 feet. 

St. Mildred’s, Bread Street, was rebuilt between 1677 and 1683. 
The interior is remarkable as being entirely covered with a large and 
highly enriched cupola or dome, formed within the external roof by 
means of slight deal ribs attached to the principal timbers, and 
lathed and plastered. The length is 62 feet, breadth 36 feet, and 
height 40 feet. 

In 1677, was built St. Mary, Aldermanbury. It is 72 feet long 
45 feet broad, and 38 feet high; divided into a nave and ailes, by 
composite columns, presenting six intercolumniations, and bearing 
an entablature. The ceiling of the nave is wagon-headed. 

St. Michael's, Queenhithe, (Nos. 16 and 25,) was built in 1677, 
and is 71 feet long, 40 feet broad, 39 feet high, and the tower and 
spire 135 feet high. 

St. Bride's, Fleet Street, (No. 3,) was built in 1630, and cost 
£11,430. The steeple was completed in 1703, (the first stone having 
been laid in 1701.) It is 226 feet high. The two lower stories of 
the spire, which rises from a grand tower, are Tuscan, the third Tonic, 
and the fonrth composite. From this latter springs the tower. The 
exterior of the east end of the church is neat, and the dressings of 
the great window in a bold style. The interior of the church is ap- 
proached by а porch within the tower, and a vestibule beneath the 
organ gallery. An arcade of coupled Tuscan columns on eitber side 
divides the area iuto nave and ailes. The ceiling is arched. The 
recess at the east end forming the chancel, is richly decorated. The 
inner length of the church is 99 feet, breadth 58 feet, and height to 
the crown of the arch 48 feet 6 inches.* 

St. Swithin’s, London Stone, was built in 1680. The ceiling of the 
church is formed into an octagon cupola, springing from half columns 
apainst the walls, and one whole column before the organ gallery. 
The church is 61 feet long, 42 wide, and 40 high. Tower and spire 
150 feet high. 

In 1680, Wren began, and in 1682 finished, the church of St. Cle- 
ment Danes in the Strand. He contributed bis exertions to this 
building gratuitously. The interior, richly decorated, has a camerated 
roof, supported with Corinthian columns. The south front of the 
building has a circular portico of six Ionic columns. The dimensions 
are, length 96 feet, breadth 63 feet, beigbt 48 feet. The height of 
the tower is about 116 feet. 

St. Anne and St. Agnes, Aldersgate Street, was also built in 1680. 
The interior, 53 feet by 53 feet, and 35 feet high, is divided intoa 
large square in the centre by four Corinthian columns. 

St. Mary Aldermary, Bow Lane, (No. 37,) is in the florid style, and 
is supposed to be a copy of the old building. It cost £5000, contri- 
buted by Henry Rogers, Esq. The interior consists of a nave, two 
ailes, and a chancel. The bell tower is divided by string courses into 
four stories, and terminates with an open parapet; the octagon turrets 
at the four angles are panelled to the whole height, and surmounted 
with carved finials. The length of the church is 100 feet, breadth 
63 feet, height 43 feet. The tower is 27 feet square, and 135 feet 
high. It was built in 1681. 

St. Antholine, Watling Street, (No. 41,) was built іп 1682, at an 
expense of £5700. The interior is covered with an oval shaped dome, 
worthy of observation. The length of the church is 66 feet, breadth 
54 feet, and height 44 feet. The steeple is 154 feet high. 

St. Angustine’s, Watling Street, (No. 5,) was built in 1682, and 
finished the 23rd Sept, 1683; the steeple in 1695. The interior 
is small, divided iuto a nave and ailes by Ionic columns, bearing a 
wagon-headed ceiling. The dimensions of the church are 51 feet 
long, 45 broad, and 30 high. 

Chelsea Hospital (No. 48) was begun in 1682, and finished in 1690. 


* See an Engraving in the Journal, vol. 3, p. 329. 
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It cost £150,000, The principal building consists of a large quad- 
rangle of brick, ореп on the south side. The cast and west wings 
are each 365 feet in leugth, measured from the north front. In the 
centre of the front and each of the wings are pediments of free stone, 
supported by doric columns. The internal centre is occupied by a 
vestibule, terminating in a dome, and the whole length of the principal 
building, from east to west, is 799 feet. 

Ip 1683, Wren was employed to build a palace at Winchester, for 
the bishop, but a great part of it has since been pulled down. 

He was also employed to build a palace in the same city for 
Charles П., (No. 20,) the foundation stone of which was laid on the 
99rd March, 1683, by that monarch. This building was never com- 
pleted, and the remains are now converted iato a barrack. The 
design for the original palace, is to be found io Milner's Winchester, 
vol. 1, p. 433. 

In 1653, the Ashmolean Museum, at Oxford, was built. 

St. Clement's, Eastcheap, was begun in 1683, and finished in 1656, 
Its interior is a parallelogram, with an aile on tlie south side, sepa- 
vated from the body of the church, by two columns, of the composite 
order, rising from very high plinths. The length is 64 feet, breadth 
40, height 34. The height of the tower is 88 feet. 

In 1683, Wren built the Chapel of Queen's College, Oxford, which 
is 100 feet long, and 30 broad. The design of the quadrangle, bnilt 
by Hawksmoor, is also attributed to Wren. Hawksmoor was the pupil 
of Wren, and his successor as Surveyor for building the fifty new 
churches nnder Queen Anne’s act, Wren alsojbuilt at Oxford, the 
towers and other buildings at All Souls’ College, in the pointed style, 
(Nos. 7 and 8,) and the octagonal bell-tower of Christ Church College, 
(No. 50,) which is also in the later pointed style, with a lantern and 
dome, lighted by eight windows. 

St. Bennet's Paul's Wharf, (No. 28,) said to be the burial place 
of Inigo Jones, was rebuilt in 1688. Тһе interior, which is unim- 
portant, is S7 ft. long, 60 feet broad, and 30 feet high. 

All-Hallows the Great, Thames Street, was built in 1683. It is 
remarkable for a carved oak screen. The length of the church is 
S7 feet, breadth 60 feet, and height 33 feet. The height of the tower 
is 56 feet. 

St. James's, Westminster, (No. 27,) was built іп 1653. The exterior, 
of brick, is plain. In the interior Wren made some exertion ; the roof 
is arcbed, supported by twelve Corinthian columns, aud the ceiling 
pauelled aud decorated. The leugth of the huilding is $4 feet, breadth 
63 feet, height 42 feet. The height of the steeple 149 feet. 

The gate of the Temple in Fleet Street was built by Wren in 1684. 

St, Martin's, Ludgate, was built iu 1684. The tower rises from 
the ground in the centre of the front, and is surmounted with a spire. 
The length of the church is 57 feet, breadth 66 feet, height 59 feet. 
The height of the steeple is 168 feet. The cost of the church, 
£5378 18s. 8d. ; the interior is formed into a Greek cross by four 
composite columns, standing on high plinths. 

АП Hallows’, Bread-street (No. 15) is called of the Tuscan order. 
It is of stone, and was built iu 1654, and the steeple in 1697. The 
length of the church is 72 feet, breadth 35 feet, and height 30 feet. 
The tower, $6 feet high, is of stone, built square, aud decorated; the 
keystones over the wiudows being carved heads, and between each a 
large festoon. 

St. Mary Magdalen’s, Old Fish Street, was built in 1685. Itisa 
substantial fabric, with a bell-tower at the north-west corner. The 
south-east and east ends display a series of circnlar-headed wiadows, 
with trusses supporting a continued cornice above. The length of 
the church is 60 feet, width 45 feet, height 30 feet. The cost was 
£4291. 193. 94. 

St. Benet’s, Gracechurch Street, (No. 9,) was bnilt in 1685. It is 
60 feet long, 30 feet wide, and 32 feet high. The height of the 
tower and spire is 119 feet. The cost of the building was 
£3583 9s. 5d. 

St. Matthew’s, Friday Street, (No. 56,) was built in 1685. The east 
end presents a series of six circnlar-headed windows on a lofty stylo- 
bate, surmounted with a cornice and balustrade. The interior, 60 
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| feet long, 33 feet broad, and 33 ft. high, is plain with a flat ceiling. 


The height of the tower is 71 feet. The cost of the building was 


| £2381 8s. 2d. 


St. Alban's, Wood Street, (No. 42,) in the later pointed style, was 


| built in 1685, and is a bad restoration of the old building. The length 


of the church is 66 feet, breadth 59 feet, height 33 feet, and height 
of the tower 92 feet. 

St. Mary's, Abchurch Lane, was rebuilt in 1686. The interior is 
85 feet long, 60 feet wide, and 51 feet high, covered with a large and 
handsome cupola, supported on a modillion cornice, and decorated 
with paintings by Sir James Thornhill, The height of the tower aud 
spire is 140 ft. 

St. Audrews', Holboro (No. 43) was built in 1686. The interior is 
large. It is divided into a nave and side ailes by pillars carrying a 
wagon-headed ceiling. The length is 105 feet, breadth 63 feet, and 
height 43 feet. The height of the tower is 110 feet. 

In 1687, Cbrist Church, Newgate Street, (No. 6,) was begun, and 
finished in 1704. The interior is divided into а nave and side ailes 
by small Corinthian columus, supporting a wagon-headed ceiling. 
The length is 114 feet, breadth 61 feet, and height 38 feet. The 
height of the steeple is 153 feet. It is a pleasing object at a distance, 
but is а confused composition, although its parts are well propor- 
tioned. 

St. Lawrence, Jewry (No. 22), the corner of Cateaton-street, was 
began 12th April, 1671, and finished 1686. The interior consists of 
oue large area, with an aisle on the north side, formed by Corinthian 
colunins carrying an enriched entablature, standing on a plinth, and 
supporting a pediment, the iuter-columniation being occupied by two 
windows and а niche. The extreme angles of the front are terminated 
by pilasters, between which and the columns are other niches. The 
steeple is 130 feet high. 

St. Margaret Pattens, Fenchurch-street (No. 36), built in 1687, con- 
sists of a nave and aile, and chancel. The walls are decorated with 
Corinthian pilasters. The ceiling is flat, having a square of fretwork, 
and the arches similarly adorned. The length of the church is 66 
feet, breadth 52 feet, height 32, and of the tower and spire 195 feet 
2 inches. 

St. Margaret’s, Lothbury (No. 49), was erected in 1690. Consists of 
a nave, and decorated with Coriuthian pilasters, and an aile formed 
by two columns of the same order. The ceiling is coved. The 
length is 66 feet, breadth 54 feet, and height 36 feet. The tower and 
spire 140 feet high. 

The church of St. Edmund the King, Lombard-street (No. 51), was 
also built in 1690. In it was buried, in 1563, Edward Shute, author of 
a folio called * The First aud Chiefe Grounds of Architecture,” being 
one of the first English works on practical architecture. The interior 
of the church is plain, surmounted with a dome or skylight, but it is 
well fitted up. The length is 60 feet, width 39 feet, height 33 feet. 
The height of the tower and spire, which are much ornamented in 
an incongruous manner, is 90 feet. 

St. Andrews of the Wardrobe was built in 1672. The interior is 
divided by 12 square Tuscan pillars, in two stories, into a nave and 
ailes, surmounted with a camerated ceiling, formed into panels. 
The length is 79 feet, breadth 59 feet, and the height 38 feet. The 
interior is plain. The height of the tower is 86 feet. The cost of 
the building was £7060 16s. 114. 

In 1690, the College of Physicians, Newgate-street (No. 52), was 
finished. It is now converted into a meat market, and the upper part 
of the theatre into a brass foundry. The anatomical theatre, lighted 
by a lantern, was well designed for both seeing and hearing. 

In 1692 Wren built Morden College at Blackheath (No. 46). It is 
of brick, with stone quoins and cornices, forming a quadrangle, sure 
rounded with a colonnade. In the interior is a chapel. 

In 1694, All Hallows’, Lombard-street, was built. The interior is 
fine, being subdivided, and is 64 feet long, 52 feet broad, and 30 feet 
high. The tower is 85 feet high, and with the rest of the exterior is 
quite plain. 

St. Mary, Somerset, Thames-street (No. 60), was erected in 1695. 
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The interior has a flat ceiling, and is divided into a nave and two 
side ailes, is quite plain. It is 83 feet long, 36 feet broad, and 30 feet 
high. The tower is square, with barbarous pinnacles, the height to 
the top of them being 120 feet. 

St. Michael’s Paternoster Royal, Thames-street (No. 33), was built 
in 1694, and the spire in 1718. The interior is plain, with a flat ceil- 
ing coved at the walls. The length is 86 feet, breadth 43 feet, and 
height 40 feet. From the tower rises a pleasing tower of two orders, 
the lower story, Ionic, bearing an entablature and vases. The whole 
height is 90 feet. 

His patroness, Queen Mary IL, having died, Wren was employed 
by William in 1695, to design the mausoleum in Westminster Abbey. 

Wren was employed by Queen Mary ПІ, to enlarge the Royal 
Palace at Greenwich (No. 19), which was subsequently converted into 
the Marine Hospital. "The principal front to the Thames contains the 
Royal Court, 300 feet square, having on the west the courts of King 
Charles II. and King William, and on the east that of Queen Anne 
and Queen Mary, and on the south the great hall and chapel. The 
court of King Charles II., containing the great end wing, is of Portland 
stone, and of the Corinthian order. In the middle is a tetrastyle 
portico, with arcades. At each end is a great pavilion, rising into an 
attic order, and forming a high tower. The other wing corresponds. 
The Royal Court contains two colonnaaes being each 30 feet long, 
and consisting of 150 columns and pilasters 20 feet high. The great 
hall in King William's building is 106 feet long, 56 feet wide, and 50 
feet high. The painting of it cost £6,695. 

St. Vedast, Foster-lane (No. 5), was begun in 1694, and finished in 
1698. The interior is divided into a nave and aile by a range of 
Tuscan columns. The ceiling is flat, and formed into one large panel, 
enclosing others smaller, and decorated with wreaths of fruit and 
flowers. The length is 69 feet, breadth 51 feet, height 36 feet. 
The spire and the top of the square tower are by some admired. It 
consists of three stories, the lowest presenting four concave faces, with 
clustered pilasters and piers at the angles. The centre story has four 
convex stories, with plainer piers; and the third story consists of an 
obelisk, with scrolls at the corners of the base. 

St. Dunstan’s in the East (No. 12), was restored by Wren in the 
pointed style; and in 1698 he built the tower and spire, which are on 
the plan of the spire of St. Nicholas at Newcastle. The spire is sup- 
ported on a tower 20 feet wide, by four flying arches. Wrens nave 
has since been pulled down and rebuilt. 

He also repaired the interior of Guildhall. 

A theatre built by Wren near Fleet-street, shortly after the restora- 
tion, stood upon the site formerly occupied by the New River Com- 
pany’s offices. 

At St. James’s Palace Wren was also employed. He designed the 
Doric court, the council chamber, the audience-room, and the dining- 
room. 

Buckingham House, now pulled down was built in 1703 (No. 29). 

Marlborough House (No. 17) was begun in 1709. 

In 1718, Sir Christopher was employed to repair Westminster 
Abbey, when among other works he extended the west front (No. 4), 
and carried the towers up to the height of 225 feet. The design is 
incongruous, and is far from a happy specimen of his skill in the 
pointed style. 

Mercer's Hall, Cheapside, contains a fine set of rooms and a chapel. 

Isleworth church is partly bnilt on a plan designed by Wren. 

The new buildings at Hampton Court Palace (No. 30 and 32) were 
built by Wren in 1690. What are called the king's apartments are 
328 feet long, and the queen's apartments, 330. 

The house in Cheapside occupied by Mr. Терр was the Old Man- 
sion House, built by Wren (No 55.) 

On the south side of Queen-square, Bloomsbury, was a house built 
for the Earl of Newcastle. 

Near the south-west angle of St. Paul's church-yard is another of 
his mansions. 

Another was in Great Russell-street, Bloomsbury, and also some 
buildings in Lawrence Pountney Hill (No. 26). 
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At Chichester, where he very ingeniously repaired the spire of the 
cathedral (No. 2), are two houses of red brick, with stone architraves, 
and a Corinthian modillion cornice. 

A hunting.palace at Newmarket built for Charles IL, was also 
among his designs. 

The entrance and other buildings in Doctors’ Commons (No. 34 and 
62) is another work. 

The counting-house and court-room in Christ's Hospital (No. 10), 
were built by Command of Charles II. 

At Windsor Castle Sir Christopher built the Star Building about 
120 feet long, now the Stuart Building. In 1670 lie enlarged the 
North Terrace, and executed other works. A design for an Italian 
palace is iuserted in Wyatville’s Illustrations of Windsor Castle. 

He was also employed on the repairs of the Tower and other public | 
buildings, and in erecting a number of buildings in the city. It may 
be further observed that most of his churches are enriched with altar 
pieces, and carved pulpits and fonts executed under his direction. 


DR. PAYERNE AND HIS DIVING-BELL EXPERIMENTS. 


Ax announcement was lately sent forth, with a loud flourish of 
trumpets, that a discovery had been made of vast importance in all 
sub-aqueous works, by which man would be enabled to surpass the 
fishes in their natural element, and to live for ап indefinite time with- 
out communication with the atmosphere. Dr. Payerne, the alleged 
discoverer of the new process far decomposing water in quantities 
sufficient to snpport animal life by the resulting oxygen, exhibited his 
prowess in the diving bell at the Polytechnic Institution to the won- 
dering company ; and inthe presence of several scientific men, re- 
mained under water, without any supply of air beyond the contents of 
the bell, upwards of three bours. The Doctor took down with him a 
bag, supposed to contain the mysterions apparatus by which he was 
enabled to generate air for the support of life sa long under water, 
and having accomplished this feat, he was looked upon by the ad- 
miring crowd as a water deity, and the newspapers failed not to pre- 
dict the most important consequences from the discoveries of this 
modern Neptune. The experiment having been several times repeated 
in the diving bell of the Polytechnic Institution, it was determined to 
bring Dr. Payerne’s discovery to the test of practical utility in the 
operations on the wreck of the Royal George at Spithead. Major 
General Pasley had promised to afford the opportunity ; accordingly, 
on the 2nd ult. the experiment was made, and was subsequently re- 
peated, during which six descents were attempted with various results. 
A very ample report of the experiments was given in the Times, and 
in а manner which led to the belief that the account was from autho- 
rity, and had been furnished by some person who took part in the 
proceedings. The report is too long to copy entire; we must, there- 
fore, be satisfied with a summary of the two days’ adventures at Spit- 
head, culling here and there, from the original, passages which evi- 
dently show, notwithstanding the care taken to produce an opposite 
impression, the failure of Dr. Payerne’s mysterious apparatus to atford 
facilities in submarine undertakings, so far at least as these experi- 
ments may be considered the test of its value. 

In the introductory allusion to Dr. Payerne’s previous experiments, 
it is stated that Major General Pasley, after having witnessed the 
Doctor's “ performances" at the Polytechnic Institution, still enter- 
tained great doubts whether the apparatus would be equally efficient 
at Spithead ; “ for, “as he told the Doctor," though he was satisfied that 
he could produce good air at any depth, the pressure of from 12 to 15 
fathoms of water at the bottom of the anchorage at Spithead would 
compress the air in a diving bell so much, that though men might 
exi t in it, they would not be able to work to advantage, being nearly 
up to their necks in water.” 

We must suppose that the reporter is here in error, for he repre- 
sents General Pasley to be egregiously ignorant of the commonest law 
of pneumatics, and of notorious facts comected with the use of the 
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diving bell. The General must surely have known that if Dr. Payerne 
could generate any gas with his apparatus, it must become, at the 
instant of its generation, of the same pressure as the air in the bell, 
and, to the extent of its volume, expel the water as effectually as air 
pumped in, or otherwise introduced, under any state of compression. 
The difficulty which is represented to have been raised by General 
Pasley was, however, a lucky means of relieving the Doctor from an 
awkward predicament into which he would otherwise have been placed 
as soon as the bell was lowered into deep water. The thought sug- 
gested itself, that General Pasley's objection might be removed by 
attaching to the bells cylinders of highly compressed air. These cylin- 
ders were four in number. Each one was of the capacity of four cubic 
feet, and the air was compressed to ten atmospheres. The Doctor 
consequently was provided with an available supply of air, indepen- 
dently of the contents of the bell—and also independently of the 
* good air” generated in the mysterious box—equal to 160 cubic feet 
at the pressure of the atmosphere. Notwithstanding this ample pro- 
vision, General Pasley still had misgivings of the result, the reporter 
informs us: 

“When the preparations were completed, Dr. Payerne took his 
seat in the diving bell accompanied by Major-General Pasley, who, 
having full confidence in the goodness of the Doctor's air, but less in his 
expedient for keeping out the water from the bottom of the bell, took the 
precaution of pulling on a water-tight diving dress, offering another to 
the Doctor, who rejected it, in the belief that he would be able to 
keep the bell completely dry. They Aad, however, scarcely descended 
more than 10 or 12 feet below the surface, when the water came in upon 
them so fast that the Doctor requested that the bell should be hauled up 
out of the matcr, as he said he was sure that it must be leaky.” 

The fact was as Dr. Payerne suspected. The air escaped from the 
top of the bell, in consequence of the cap over the air hole not having 
been screwed down tight. During tbis first attempt to descend, one 
of the cylinders of compressed air was exbausted, though the bell had 
been lowered only twelve feet. It does not appear whether or not 
Dr. Payerne attempted to use his air-generating apparatus in this 
experiment. His confidence in his resources was, however, so much 
shaken by this first adventure, that, before going down a second time, 
he followed General Pasley’s prudent example, and put on a diving 
dress. 

In the second descent they were lowered 19% fathoms, “ when they 
mere hauled up by mistake of a signal before they had quite reached the 
bottom.” The three remaining cylinders of compressed air were ex- 
hausted in this descent; the effect of it was so far successful that it 
kept the water within six inches of the bottom of the bell. Dr. Pay- 
erne’s assistant and Lieut. Hutchinson next descended, but as they 
would not wait to have the cylinders refilled, “they were obliged to 
make the signal to stop lowering after they bad only descended 23 ft. 
ihe bell being at that time nearly half full of water." Thus the ex- 
periments of the first day ended without any result. It does not 
appear, indeed, that Dr. Payerne or his assistant on these occasions 
once employed the air-generating apparatus; or if they did, it was 
certainly of little use. 

On the second day, as on the first, there were three descents ; two 
by General Pasley and Doctor Payerne, and one by the Doctor's assis- 
tant and Lieutenant Hutchinson. As these were the most important 
trials, we will give the account of them in tlie reporters! words :— 

“Dr. Payerne and Major-Gencral Pasley went down twice—first to 
the depth of 123 fathoms, when they were pulled up by mistake of a 
signal before they reached the bottom, to their great disappointment. 
After the four cylinders were filled again with compressed air, which 
was done in about an hour, they descended a second time, and as the 
amen above had strict orders not to stop lowering until the diving bell 
reached the bottom, and not to haul it up again, unless they pulled 
the signal line three or four times, Dr. Payerne had the satisfaction of 
getting a sinall piece of wood from the wreck of the Royal George, 
after which they made the signal to ascend. Another experiment, of 
still greater interest, was tried at the suggestion of Lieutenant Hutch- 
inson, who went down without any air cylinders, accompanied by Mr. 
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Hardiman, having the end of one of the diver's air-pipes with them, 
through which air was forced into the bottom of the diving-bell by 
one of the small pumps which usually supplies air for a belmet-diver. 
By means of this pump the water was expelled from the lower part 
of the diving-bell, and replaced by condensed air, which enabled them 
to descend to the very bottom, there being uo cylinders to prevent the 
bell from taking the ground, as in the former experiment; and Mr. 
Hardiman also brought up some small relies from the wreck. 

“The result of these experiments is, that both Major-General 
Pasley and Lieutenant Hutchinson expressed their high opinion of the 
merit of Dr. Payerne’s invention, es applied to the diving-bell; for 
they considered that the air they breathed in the bell was perfectly 
good; and the whole apparatus for purifying it was contained ina 
case not larger than a common portable writing-desk, which gives no 
trouble but that of turning a small winch or handle occasionally, and 
as, besides water, two very cheap and simple ingredients only are 
used, the manipulation requires no science on the part of the person 
in charge; and, when the diving-bell is once filled with compressed 
air, either by letting it escape from vessels previously filled with it, 
as in the first experiment, or by four men pumping for Jess than half 
hour, as in the second experiment, no more pumping is necessary, as 
the air in the bell never requires to be changed.” 

After carefully perusing the detailed accounts of Dr. Payerne’s 
operations under water, we entertain a very different opinion of the 
merit of his invention from that which is stated to have been ex- 
pressed by General Pasley and Lieutenant Hutchinson. We shall 
now proceed to state the reasons which induce us to look sceptically 
on the Doctor's apparatus, and to show, from well known facts, that 
whatever may be its capabilities for generating vital air, he has 
hitherto elfected nothing with it which might not have been accom- 
plished without any apparatus whatever, or by means that have been 
long known. 

It has been ascertained that one gallon of air will support the life 
of man, when the same oir is inspired and expired, about one 
minute. In a diving-bell which contained 60 gallons of air, a man 
should therefore he able to support life under water, without any ad- 
ditional supply of air for one hour. The capacity of the diving-bell 
at the Polytechnic Institution, which will hold six persons, is about 
140 cubic feet ; which is equal to 870 gallons. This quantity of air 
ought therefore to sustain the life of one man for fourteen bours. 
The effect of breathing vitiated air for so long a time would, how- 
ever, be most probably very injurious, consequently though a person 
introduced in such air might continue to live for some time, it might 
not be capable of continuing to sustain the life of one who had been 
for hours enduring a gradually vitiating air. But we may safely 
assume that a man with a supply of 140 cubic feet of air might con- 
tinue under water without much inconvenience for at least four hours. 
Here then we have a sufficient solution of Dr. Payerne’s mystery, 
without seeking to extract the secrets of the “box.” Whatever 
latent virtue it may contain, it is clear that the Doctor might have 
managed well enough without its development in the diving-bell of 
the Polytechnic Institution, where he remained under water in his 
most successful experiments, three hours and a half. That he did 
not accomplish more than could be effected by others was afterwards 
proved most conclusively. Two persons, subsequently to the Doctor's 
experiments, determined to try how long they could remain in the 
bell without additional supply of air; and without the aid of any 
box or any apparatus whatever, they remained under water for az 
hour and a half, during a great part of which time they burned a 
light. The consumption of oxygen gas by two persons and a burning 
candle for one hour and a half, must have been at least equal to Dr. 
Payerne’s single consumption for three hours and a half. It is clear, 
therefore, that whatever advantage he might have derived from the 
superior purity of the air (if any) manufactured by his apparatus, he 
did not with its aid, and though he had greater inducement to suffer 
inconvenience, remain longer under water than any other person 
might have done. 

Of the experiments at Spithead, viewed as a test of Dr. 


1842.] 


Payerne's invention, little need be said. They were, with one ex- 
ception, decided failures; and even in the experiment which was 
most successful, the whole achievement consisted in bringing up a 
small pieee of the wreck of the Royal George, to prove the divers 
bad actually reached the bottom. This was the mighty result of the 
new discovery which, as announced, was to enable man to dwell with 
ease at the bottom of the ocean, and to inhale water for air! 

Let us examine the means by which this feat was accomplished, to 
see whether, trifling as it was, any part of it can be reasonably as- 
signed to the operations of Dr. Payerne's box and materials, We are 
not informed of the size of the bell employed by Genera] Pasley, but 
from the circumstance of its being constructed of wrought iron, and 
made expressly to carry on the operations against the wreck of the 
Royal George, we must eonclude that it was at Jeast of the size of 
those formerly employed by Dr. Halley and Mr. Smeaton, which con- 
tained 60 enbie feet of air. "The cylinders of compressed air, we 
have already stated, would furnish a further supply of 160 cubic feet 
of the pressure of the atmosphere. The two divers would, therefore, 
have a supply of air equal to 220 eubie feet. With this supply they 
might have remained under water, if consuming but one gallon per 
minute, for ten hours; but estimating the quantity of air requisite to 
sustain life without much inconvenience, from actual experiment at 
the Polytechnic Institution, we will take it at two hours and a half. 

How long they did remain below each time, the reporter fails to 
state, but it would appear that the bell was drawn up nearly as 
soon as it reached the bottom; therefore, we may presume the 
longest experiment did not last more than half an hour. Conse- 
quently there could not have been occasion for the Doctor to have 
generated more air than the supply he took down; and however 
simple and easy the manipulation of the apparatus may be, lie might 
have saved himself the trouble of turning the handle of the box. 
Another question arises, if the Doctor did generate any gas what 
became of at? It is known that the volume of air expired from the 
lungs is very nearly equal to the quantity inspired, and we find that 
even with the whole supply of air from the cylinders, the water was 
still six inches within the bell. This could not have been, had any 
quantity of gas been generated, for it must have expelled all the water 
and farced itself out of the bell. 

The zaiveté with which the authorised reporter records the suc- 
cess of the last experiment at Spithead, is extremely amusing. Lieu- 
tenant Hutchinson and Dr. Payerne's assistant descended with an air- 
pipe supplied by a small air-pump, and with this they appear to have 
been more successful than was Dr. Payerne with his eylinders of com- 
pressed air, and his mysterious box. This mode of descending in the 
diving bell, which is called in the report “ап experiment of still greater 
interest" than any previously attempted, it will be at once perceived 
is the plan first adopted by Smeaton, and since generally adopted ; 
the only variation being that the pipe was smaller, and was taken 
down in the bell instead of being iuserted in the top. 1t thus ap- 
pears to be admitted, that so far as the experiments extended, the old 
plan is more advantageous and much less troublesome than the new 
invention, which was so extravagantly puffed. 

As Dr. Payerne does not disclose the process by which he professes 
to be able to decompose water in sufficient quantities to supply 
oxygen gas for respiration, it would be useless to speculate on the 
practicability, if any such plan were applied to works under water, 
So far as his experiments have gone, they have, we conceive, proved 
nothing. The Doctor exhibits a mysterious box; he professes to 
have in it two simple and cheap materials, which are sufficient to 
generate air snilicient to support life for an indefinite time; he tries 
its powers, and the effects produced are no greater than if the box 
and materials had nv existence. Were we tu speculate respecting 
the contents of such a box we might imagine it to contain highly 
compressed oxygen gas. Fifteen cubice feet of gas might be com- 
pressed iuto a case the size of a portable writing desk ; and as one 
cubic foot of oxygen would support life nearly five times as long as 
atmospheric air, he wou'd thus carry under his arm a supply equa] 
to 75 cubic feet of common air. This speculation, however, can 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


333 


scarcely be correct, or the Doctor's mysterious box would have been 
more efficacious than it proved. 

Though Dr. Payerne’s experiments have, we consider, entirely 
failed to show that he possesses any peculiar art of transmutiug water 
into air, they have been productive of advantages by proving that 
operations under water may be conducted with a much smaller supply 
of air than has hitherto been considered necessary. 

The great publicity which Dr. Payerne has succeeded in giving 
to his claims to be the discoverer of an important scientific principle, 
challenges examination, and has induced us to bestow this notlce on 
his experiments. 1t would be presumptuous to assert that the Doctor 
has made no such discovery, but if he have, he has been most unfor- 
tunate in his mode of announcing it to the world; for whilst claiming 
to be a philosopher, he assumes the garb of a charlatan. 


FIRE-PROOF BUILDINGS. 


Sin—The constant danger and frequent loss to merchants, solicitors, 
and others, through the destruction by fire of the papers and docu: 
ments entrusted to their care, has induced my clients to erect an ex- 
tensive range of “ fire-proof" chambers and offices iu the Old Jewry, 
City. Atthis time some description of the method adopted, viz. of 
omitting timber, and of using cast iron girders and brick агеһев to 
carry the floors, whereby each room becomes in a manner an arehed 
vault, may not be unacceptable to your readers, although the idea is 
not new, the more especially as many professional! men, engaged, as 
they stated, on somewhat similar works, bave inspected the buildings 
and sketched the details, for the purpose of obtaining information 
respecting tlie construction, 


Fig. 1. Elevation of iron Girder. 


Fig.2 Looking upwards. 


c l, centre line. 


The walls are built without any bond plates, iastead of which, іп 
the height of each story, according to the height of it, 5 or 6 courses 
of wrought iron hooping 13X { in. is laid in the walls; it must be laid 
quite flat, and well lapped together or bound round a brick at the 
joinings and passings. The hooping was tarred and sanded for better 
adhesion to tlie mortar, and kept in about an inch from the face of the 
wall, as the rust would otherwise stain the plastering. 

The girders were of various lengths, from 11 ft. up to 18 ft. 6 in. 
clear bearing; they rested 9 in. at each end on 4 in. York templates, 
and were placed 7 (t. apart from centre to eentre. The girders ex- 
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plained by the diagram were for 15 feet bearings, 12 in. deep in the 
centre, and 8 in. at the ends, and 14 in. thick in the centre; the forked 


or divided parts were each 44 thick, and the roll at the top 22 in. | 


diameter. They were proved to 26 tons by 13 tons in the centre, 
althongh there is not a probability of their having to carry 9 tons, but 
the object was to give confidence to the public; the deflexion was an 
inch. Тһе skew-backs were cast hollow, having stiffening pieces 
abont 3 ft. apart, as shown by the plan and section. 

Between the girders arches were turned in half a brick in cement, 
care being taken in setting ont the work to bring in the courses with 
very close joints, and so as for the bricks to touch each other at the 
lower side; the 5 or 6 centre courses were put in withont cement, so 
as to get jammed io tight, after which they were grouted. The rise 
of the arch was 5 inches, the spandrils were not filled in, and tbe 
bricks were well soaked in water. 

The centreing was in all cases held up or suspended to the girders 
py iron hangers, whereby the weight was gradually placed upon it; 
this would not have been the case if the centreing had been put up on 
props and afterwards struck in the common way. 
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About 22,000 feet of these arches have been turned, and not the 
slightest appearance of a settlement is to be fonnd in any part of them. 
The floors over the arches are formed in the usual manner, with joists 
and sleepers. The intrados are plastered, and a soffit with papier 
maché work is fixed to the underside of the girders to conceal them. 

The reliance to be placed on this method of bnilding as a security 
against the extension of fire from room to room, has been fully tested 
in the following manner; a large coke fire was made in the centre of 
each room on the basement floor (which is only 8 feet high) in order 
tu dry the plastering, &c., and although the heat was kept up intensely 
strong on many snecessive days, yet it had na worse effect than to 
make the floor baards, in only two cases out of eighteen, of the rooms 
over, swell a little so as to be barely perceptible, and that was evi- 
dently cansed by the quantity of steam driven throngh from the wet 
plastering of the arches and walls below. 

Iam, Sir, 
Your obedient servant, 
CHARLES DYER. 


36, Guildford Street, 
September 2, 1812. 


NOTES ON THE CONSTRUCTION OF BRIDGES. 


Description of SUNDERLAND IRON BRIDGE, with remarks on its construction, and why tt has not been more adopted. 
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In the * Notes on the Construction of Iron Bridges" in your July 
nuinber, among other matters noticed, it is contended that no advan- 
tage is gained in confining the principal weight of iron in the arch at 
the bottom, over the equal distribution of the metal in the arch, the 
spandril filling and roadway bearer, and that the great elasticity of 
wrought iron renders it inapplicable to the purposes of bridge 
building. The former remark is fully confirmed, and the latter obvi- 
ated by a combination of the two materials, as in Sunderland Bridge, 
a sketch of which accompanies this paper, and which for sake of 
brevity, and as distinction of its construction, I will name the 
Vertebrated Bridge, the wronght iron bands being like the spinal 
chord, aud the short portions of the are of cast iron framework 
being the bones. When it is considered that in each of these ribs, 
there is a sectional area of 133 superficial inches of wronght iron 
employed, whose power of resistance to compression is within an 
eighth of being twice as much as cast iron, the ntility of this mode of 
construction over that wholly of cast iron must be self-evident, and 
moreover, the time since the erection of the bridge under consider- 
ation proves its practical durability.* 

Should the system of a combination of the two materials he fully 
carried out, by making the bars of wrought iron radiate from the 


* ‘The use of wrought iron in connexion with bridgework, is shawn in Mr. 
Brunel’s arch, described in Journal, vol. 1, 1838, page I19, which contained 


nu less than 54 pieces of hoop iron, I inch broad, by те thick, interspersed 
between the joints. 


crown of the arch so as to fill np the whole of the spandril, as in the 
case with the filling in of the spandril of Chepstow Bridge (a plate of 
which is given in Weale’s Bridges), I have no doubt of the feasibility 
of extending an arch of this description te the extent of 500 feet, an 
extent proposed by Telford for the bridge over the Menai Straits, 
or of 600 feet, as proposed over the Thames by the same engineer. 

Mr. Rennie’s experiment on Sonthwark Bridge (see Jonrnal, vol. 3, 
1840, page 133) proves that the dilation and contraction of the metal 
is no impediment, being in that structure only - of an inch for an 
alteration of temperature of 1° of Fahrenheit, and the whole contraction 
of iron from a fluid to a solid state being 4i; as stated by Mr. 
Edwards, іп his account of the Pont du Carrousel io Journal, for 
last Angust, page 279. 

I mnst now return to the subject at the head of the paper, and 
commence with its history. So early as 1790, Rowland Burdon Esq., 
conceived the idea of throwing an arch of castiron over the Wear, 
at Sunderland, for which purpose an Act of Parliament was obtained 
in 1792. The foundation stone was laid September 24th, 1793, and 
the bridge opened August, 1796. "The quantity of iron iu the struc- 
ture is 260 tous, of which 46 tons are wronght iron. The novelty of 
the plan adopted on the suggestion of Mr. Burdon, consisted in 
retaining, with the use of a metallic material, the usual form and 
principle of the stone arch, by the subdivision of the iron into blocks, 
answering to the stone of the common arch. These blocks, Figs. 1 and 2, 
are of cast iron, 5 feet indepth and 4 iuches in thickness ; each block has 
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three arms, and forms part of a eircle, (һе middle arm is 2 ft. in length, 
the other two in proportion; on each side of the arms are flat grooves 42 
of an inch deep and З in. broad, into which are inserted bars of wrought 
iron, which connect the blocks with each other; they are secured 
thereto with square bolts driven through the shoulders and arms of 
the blocks and the bar iron, aad are fastened by cotere!s or forelocks. 


Fig. 3. Section of Roadway and Ribs. 


The blocks are east in one piece, but their eonstruction is more easily 
explained by supposing them to be formed of bars, each block will 
then appear to consist of three horizontal and two vertical bars ; the 
former eross the latter at the extremities and in the centre; there is a 
perforation left both above and below the eentre crossing, and the 
vertieal pieees eross the horizontal ones at a distance of 5 inehes 
inwards from their extremities; another perforation oecurs when two 
blocks are banded together; these perforations diminish the weight 
of the fabric very much, when compared with a solid arch. Кір. 4, 
is a perspective view showing two of these blocks united, and also a 
portion of two of the ribs bolted together with horizontal bolts which 
also form stays. 


The whole structure consists of 6 ribs placed 6 feet apart, each 
containing 105 of these blocks, built on each other, like the voussoir 
of а stone arel. The abutments are of stone 24 feet thiek, 42 fcet in 
breadth at bottom, and 37 feet at top. The span of the areh is 
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236 feet, with a versed sine or rise of 34 feet. The height to the 
soffit from low water mark is 100 feet. The spandrils of the arch 
are filled in with iron circles, diminishing from the abutment to the 
centre; the superstructure is of timber, planked over, supporting the 
earriage road, formed of marl, gravel and limestone. The total 
breadth is 32 feet, with footpaths of flags, and enclosed by an iron 
pallisade. The whole structure was put together and thrown over 
the river in the short period of 10 days, without interrupting the 
navigation, the centre being supported in two places by gearing or 
frames of woodwork resting upon piles driven into the bed of the 
river. The whole expeuse was £26,000, of which £22,000 was sub- 
scribed by R. Burdon, Esq., and secured at 5 per cent on the tolls. 
Iu the eentre of the pallisade on each siile is a cast iron panel, with 
the inscription “ Nil desperandum, auspice deo.” Тһе bridge is free 
on entering the town, and 2d. toll is paid in reerossing or leaving the 
town. 

Mr. Thomas Wilson, of Bishopwearmouth, was the engineer, who 
was also engineer for a bridge at Staines, on the Thames. Mr. 
Wilson, in conjunction with Mr. Burdon and Mr. Scarth, took out 
a patent for this mode of construction, and erected a bridge at 
Yarm, with less success, as the following account will show. The 
foundation stone was laid September 3, 1803. The iron was eom- 
menced to be laid across September 3, 1804, and the arch completed 
in 8 days. The arch was cast at the foundry of Messrs. Walker of 
Rotherham. The form was a eircular segment, 180 feet span, 27 feet 
broad between the pallisades, with a 21 feet carriage road ; it was 
eomposed of 6 ribs, each containing 39 perforated blocks of cast iron 
4 feet deep and 4inches thick. The whole weight, including pallisadess 
was 250 tons. The abutments were of stone 30 feet thick, and the 
flank walls 50 feet long from back of abutments, 7 feet in thickness at 
base, and diminishing by 6-ineh offsets to 4 feet. The height of 
parapet walls including fascia 43f eet. The eontractors were, Mr. 
Wheldon for the stonework, amount £2440, and Mr. Wilson, the en- 
gineer, for the ironwork, amount £5660. The bridge fell at midoight, 
January 12, 1806. It had been open for foot passengers some time 
previous to the falling. 

Architects were called in by the magistrates of Yorkshire and 
Durliam to ascertain the cause of the falling, who reported that the 
internal masonry of the abutment was insufficient to resist the lateral 
pressure of the arch; they were clearly of opinion that this was the 
occasion of its fall; a complaint was made to the same effect by the 
surveyor during the progress of the work. The manner of placing 
the ribs was not generally approved of, as not being ealeulated to 
take an equal bearing or pressure. The old bridge, which had not 
been pulled down, was then repaired, widened, and substituted for 
the iron one. These particulars of the Yarm bridge are taken from 
Grave's History of Cleveland, pub. 1808, page 6S, appendix No. 1, 
and of the Sunderland Bridge, Surtees’ History of Durham, vol. 1, 
page 227, and three plates now very scarce, published at the time 
of the erection, but I am sorry to say that no letter-press accompa- 
nied them, They were engraved by R. Clarke, drawn by J. Raffield 
and designed by G. T. Wilson. The above untoward event of the 
falling in of the bridge at Yarm, in my mind, is the reason why this 
mode of eonstruction has not been more frequently employed, and the 
distrust of iron as a material for bridge building, as it will be seen 
that this bridge was built only 21 years after the introduction of iron 
for bridges. Iu conclusion, I beg to offer to you, at least, the novel 
idea of rendering cast iron bridges less brittle by submitting the iron 
to the process of annealing or to assimilate it by a gradual reduction 
of its temperature, more to the nature of wrought iron, whieh ap- 
pears to me would also increase its capability of resistance to eom- 
pression. The division of the portions of the arc into short lengths, 
as the blocks in Sunderland Bridge, has great advantages in providing 
for the expansion, as when so subdivided it is not so much felt, being 
divided insensibly among the different joiuts. 
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NOTES ON EARTH-WORK. 
Account of a Machine called a TIPPLER, used on the Southampton 
Railway. 

To the most casual observer it must be apparent that the limitation of the 
quantity of earth-work capable of beiag executed in oae day, occurs at the 
battery or tiphead, and not at the face of the cutting. The excavation heing 
almost unlimited, whereas the width of embankment limits the teaming, the 
greatest number of men that can be employed at one tip, being from 10 to 
12, and the maximum quantity teamed in one day, being 800 wagons, and 
for the twenty-four hours, 1000 wagons. Side wagons from quittiag their 
load at the side, are much used to facilitate tipping, and the return of the 
empty wagons from the battery to the excavation. Of the many attempts 
made to facilitate this operation, one of the first was used on the Carlisle 
and the Vlartlepool railways, by Mr. Grahamsley; and the following testimony 
will shew the importance in which the attempt was held by the profession. 
Mr. Vignoles sent a man to the Carlisle line, who reported that it was not 
worth adopting; Mr. R. Stephenson sent Mr. Copeland and Mr. Noel, 
contractors, to the Hartlepool line, for the same purpose; both reported it 
would not answer ; Mr. Locke said that if found practicable, it must be for 
the interest of the contractor to adopt it, finally I believe it was not found 
to answer. Mr. Buck tried another plan on the London aud Birmingham 
Railway at Watford, viz. projecting balks of timber over the tip, and after 
the first wagon was teamed, it was pushed forward until a second was tipped, 
and both returned together; it became useless on new embankment, and was 
abandoned. The ordinary disposition of temporary roads is generally as 
follows, viz. two lines of road are laid down called the empty and full Hne, 
and where the battery head is approached, the road diverges into branches 
or spurrings to as many teaming places as the breadth of the emhankment 
will allow; a horse being employed to draw the empty wagons into a siding, 
until a full set is empty, and to run the full wagons out of the full siding to 
the tip head. J have not seen any plan of Grahamsley's machine, excepting 


the account given in evidence on the Southampton Railway in the Appendix 
to Brees’ Railway Practice. 
sketch sent me by a friend who saw the tippler in operation. 


The accompanying sketch is made from a rough 
The frame A 


AA 
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in front, which is perpendicular and supported on two trucks with iron 
wheels, is provided with а screw D, to raise or lower the cross rail е, to suit 
the inequalities of the grouad. The four balks D are in the direction of the 
railway ; one end of the balks rests upon the brackets E and the cross rail е, 
the other ends are supported on the embankment already formed; tbese 
balks are for supporting the rails of the full and empty roads; the balks D 
are tied to the brackets F with wronght iron ties jointed; the two transverse 
balks with rails G are to support a low truck, having rails laid oa the top on 
a level, and in the same direction as the rails of the two roads, the full and 
empty: so by a side motion the low truck tranfers a wagon on the top from 
one line of rails to the other parallel to it, thereby avoiding the delay of 
horsing as described above. А very similar arrangement is shown in the 
Journal, Vol. IV, p. 250, in the description of the Paris and Versailles Rail- 
way, for the purpose of saving the expence of a turatable apposite each pair 
cf rails, for transferring the carriages from one line of rails to another. I 
may also mention that a precisely similar plan is in use at the Nottingham 
station of the Midland Counties Railway. 1һеге being no acconnt published 
of this machine, perhaps your doing so may elicit further particulars, al- 
though there is not much facility given to publish failures. 
Yours truly, 
St. Anne's, Newcastle-on- Tyne. 0. T. 


CANDIDUS'S NOTE-BOO K. 
FASCICULUS XLI. 


“ J] must have liberty 
Withal, as large a charter as the w nds, 
To blow on whom } please." 


— 


]. If it was the intention of the architect of the Alliance Office to show how 
completely an order may be made to lose its character, not by any alteration 
of, or ‘tampering with’ its proportions or details, but by perverse and 
tasteless application of it—he must be allowed to have succeeded admirably. 
With the Bank immediately facing his own building, he has ventured to make 
use of the very same onder, 80 introduced, that every point of difference is most 
decidedly for the worst. Instead of being placed upon a simple stylobate, 
the columms are raised upon a hasement, of such exceedingly poor and or- 
dinary design im itself, that were all the rest perfectly unexceptionable, the 
lower part of the building would greatly detract from the general effect. 
As it is, however, the insignificance and anti-classical taste there displayed, is of 
little consequence, for the upper part of the facade is also poor ; therefore, so 
far, the whole would he tolerahly of a piece, where it not that what is of excel- 
lent quality in itself, has been dragged in so as to lose its own value, without 
conferring any on the other parts. That the columns have beea forcibly 
dragged into the design is evident enough, for not only are they introduced 
without motive, but quite contrary to it; and in such manner, as to Occasion 
glaring and offensive improprieties. Jt must be confessed, that in the oppo- 
site facade of the Bank, columns are employed only for the sake of effect ; 
but then, there they do produce effect—effect of a more than ordinarily 
picturesque and tasteful kind. There is nothing that interferes with them, 
or to mar the gracefulness of columnar composition—in which so very 
much depends upon that sort of proportion, which is, as often as not, wholly 
disregarded hy those who affect to be most scrupulous as to proportions of 
detail. The architect of the Alliance Office, for one, has certainly not at- 
tended to the proportion alluded to, for he has put. his columns so far apart, 
that they serve chiefly to produce a straggling effect ; and yet, owing to the 
windows between them, the whole has a very disagreeable, crowded, aad 
squeezed up appearance. The centre intercolumn, containing two treple 
windows, one over the other—an arragement which it is hardly possible by 
any means to render tolerable, is so wide, as to amonat almost to а gap in the 
composition. Of course this was occasioned by the gateway below, which 
isin itself so wide, that it also forms a gap, and seems to require columns 
to support its lintcl or architrave ; therefore, unless intended for carriages 
to pass through—which does not appear to be the case, had the opening, 
heen a little contracted by two columns being placed so as just to clear the 
piers, the effect wonld so far have been better, and the passage through the 
building would have been just as wide as at present. 

Il. Professor Hosking is not the only one who has expressed a very con- 
temptuous opinion of Vitruvius ; for a writer in the ** Annales des Batimens " 
has spoken of that “ venerable authority” ia terms that must make bis ad- 
mireas absolutely shudder. Пе does not scruple to apply to the 4 Father of 
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Architecture " and its legislator, the character of “ Le plus сгейше et le plus 
ignorant des compilateurs " ! consequently, if such be his opinion of the idol, 
we may take it for granted that he entertains no great respect for the intelli- 
gence shown by the worshippers of it—by Vitruvius’ translators and com- 
mentators, or any of those who look to his writings as oracles. It may, 
however, be suspected that a very great many who have the name of Vitrn- 
vius always in their mouths, know very little of his writings, and would be 
strangely perplexed if asked to explain what they had learned from them, or 
in what way the study of them has conduced to more enlightened views of 
the art. Far easier would it be to show how such study has cramped archi- 
tecture, and has tended to render it a plodding pedantical system, governed 
not by principles and artistical feeling, but by merely conventional rules—by 
rules which, if implicitly followed. without regard to the circumstances of 
the particular case, may operate most injnriously. 

IIl. In architectural history, it is almost invariably the practice to make 
a full stop at the very point where preceding writers have left the subject, 
and from which it is most of all desirable that it should be taken up afresh, 
and carried onwards. From the commencement of the 18th century, every- 
thing in the shape of a counccted history of the art ceases. What informa- 
tion relative to it is to be obtained at all, is scattered about in fragments 
through numerous publications, either literary or graphic; nor has any one 
yet thonght it worth while to collect and arrange, to add to and extend such 
materials, and work them up into consistency and shape. Almost might it 
be supposed that the art was now altogether extinct, and that since the 
period above-mentioned, scarcely anything above the feeblest mediocrity has 
been produced ; things 


** Too vile to praise, too decent to be damned ;” 


albeit some of them have been puffed off in their day as first-rate, classical, 
and everything else that is excellent. 

Even a mere matter-of-fact chronicle would be serviceable in its way 
though immeasurably short of a critical history, which, by fearlessly pointing 
out the errors of the past, might lead to improvement for the future. So 
long as there was no Royal Institute, there was little hope of architecture 
receiving that attention to which—whether justly so or not—it is supposed 
to be entitled as an artistic, intellectual, and æsthetic pursuit; and since the 
Institute has been established, there is not one ray of hope morc ; therefore, 
even less hope than ever of such proving the case. Sorry 1 am to say that 
the Institute seems to be quite satisfied with having got the pap of Royal 
patronage—which 1 suspect to be worth about as much as Don Armado's 
remuneration. 

IV. Putting aside elementary or technical works, there has of late been a 
strange dearth of architectural publications in this couptry, which, to what- 
ever else it may be owing, can hardly be attributed to the paucity of build- 
ings erected within the present century—many of them of a kind too, which, 
let them be what they may, are of considerable pretension, and ought, there- 
fore to be well-worth studying for their design and the taste cxhibited in 
them. Undoubtedly no immediate, nor very tangible advantage wonld be 
derived from the publication of their works to the actnal authors of them. 
Those who have shown the greatest ability, have, least of all, occasion to 
advertise themselves and their productions; and as an affair of pounds, 
shillings, and pence, they show their prudence by not doing what they 
might in the end be out of pocket by. But then, on the other hand, those 
who have done the most and the best, can generally very well afford so to 
tax themselves—if only for the sake of showing that they have aimed at 
something more than professional emolument; and that while they look 
back on their productions with the feelings of artists, they also look forward 
io extended fame from them, and that not merely at home, bnt wherever 
the art is cultivated. Wonld the names of Schinkel and Klenze have been 
already so well known in this country—and, indeed, throughout all Europe, 
had not their designs been published ? Hardly ; at least, had they not been 
So given to the world, comparatively few would be able to judge what they 
really are. or to profit by the studies they afford, and the ideas they haply 
may suggest to other minds. This last circumstance, by-the-bye, is one of 
greater importance than is generally conceived : collections of architectural 
designs seemed to be looked; проп hy;most persons—not excluding profes- 
sional ones, as little better than books of patterns, of no other use than as 
Something may be copied out of them at once. lleoce, not only the open 
plagiarism which in any other would be stigmatised as disrespectful, but 
freqnently the vilest botching also. Wide, indeed, is the difference between 
taking somethiag out of another man’s design, and seizing hold of an idea 
suggested by what may;there be shown, which idea, so far from being bor- 
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rowed may be altogether so different from anything shown in what gave rise 
to it, as to render it impossible for апу one to trace it to its punctum saliens. 


—— 


MARTIN’S CEMENT. 


Ix our last numher we slightly alluded to the above cement; since ther 
we have been able to obtain some additional particulars, which we now lay 
before our readers. 

The common qualities of the cement are noticed in the circular in general 
terms, and the method of working it for common purposes explicitly laid 
down. It is, therefure, only necessary for us to point out here its various 
applications. 

First, then, Floors. These are formed with the cement laid on a bed of 
concrete or arching. The cement is mixed with fine river sand, or with tile 
dust or puzzolana, as may be most liked, and laid on the concrete about 
$ inch thick. 1f Portland or Bath stone is wished to be imitated, the grit is 
mixed with ihe cement. After being properly trowelled, it is jointed to 
imitate stone. If, however, an ornamental floor is wished, a ground work of 
cement and sand is laid upon the concrete about $ inch thick ; colonrs are 
then mixed (dry) with the cement, and the floor may be laid either to repre- 
sent octagonal tiles or alternate squares as may be desired in any colour and 
any pattern. If an inlaid border should be preferred, the pattern is cast in 
slabs, and the colours let in the spaces left according to the design. Some 
elaborate mosaic in imitation of tiles found in one of the courts of the 
Alhambra, the colors of which are blue, white, and burnt sienna, and the size 
about eight inches wide, can be executed (as they have been already) at about 
2s. 3d. per foot run. Of course, a more simple pattern with less variety of 
colour would cost less. 

Stairs. The steps are formed in York stone, rough, and covered with the 
cement to imitate Bath, Portland, or any other stone; or simply by itself, 
as executed by Mr. T. Cubitt with great success. 

Walls generally are worked in the manner described in the directions for 
use in the cirenlar. At the New Sun Fire Office, and generally, the panels 
are worked jn the cement mixed with sand, and the mouldings run in the 
pure cement, It is, of course, easy to imitate any stone or colour. At the 
Swindon station of the Great Western Railway, it ist intended to finish the 
walls of the engine honse of a light buff colour, rubbed down and stopped, and 


finish it with slight polish; the cost of this would be about 4s. 64. per yard 


super. 

Architraves, surbases, skirting, and every description of moulding can be 
worked in it. It presents a finer face and cleaner aris than wood; requires 
less paint; neither shrinks nor cracks; is not so Hable to injury ; and while 
in the most simple descriptions of work it is cheaper, in the more elaborate 
its economy renders it far superior to that material. Chimncy-pieces, columns, 
pilasters, and every description of work can be executed in this cement 
with polish and splendour of appearance equal to scagliola in imitation of any 
marble; and while the cost of scagliola varies from 5s. to Ss. 64. per foot, 
super., this cement does not exceed 4s. Gd. It is equally as easy to remove as 
marble, and is as readily repaired when injured. Great beauty might be 
derived from a judicious employment of mosaic with the imitation marble, 
The Grecian fret in white or blue (Prussian), let in imitation sienna or giallo 
antico in the jambs of chimney pieces, the archivolts of doors, friezes, panels, 
&c., can easily be conceived. The cost of such work, if the pattern were not 
very elaborate, involving a great variety of colours, would not be so great as 
if executed in finished scagliola without mosaic—nierely the simple marble. 
In cases where polychrome decoration is sought, as in some Gothic cathedrals 
and the varieties of the Lombard style, the advantages of this cement is 
apparent ; being as hard as marble, and the colours equally as durable. Gothic 
pillars can be worked round a core of brick work, and an endless variety of 
ornament which is characteristic of the style either cast or moulded in this 
cement may be executed at a cost trifling in comparison with either wood or 
stone. 
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REMARKS ON THE LETTER BY “AN ADMIRER OF 
ARCHITECTURE.” 


Sır— Notwithstanding that you yourself have already replied to 
“Ап Admirer of Architecture,” in the pertinent and forcible editorial 
note attached to his letter, I could wish, as the writer of one of the 
articles he has commented upon, to be allowed to say something fur- 
ther, since he appears to have greatly misconceived one or two points. 
Misconceive he certainly does, when he supposes that the remarks on 
the “Threadneedle Street structure” were penned chiefly for the 
purpose of crying up that building, and decrying almost every other 
production of architecture in the metropolis at all similar in style, or 
sufficiently so to admit of any comparison. I certainly did bring forward 
many instances of buildings—some of them tolerably recent ones— 
and however unfair or illiberal тау estimate of them may be, “Ad- 
mirer" seems to acquiesce in it, for he has not attempted to gainsay 
it, by pointing out merits in them, or any one of them, to which 1 had 
wilfully shut my eyes. That he objects to my having expressly 
named several buildings which I hold to be exceedingly tasteless and 
mediocre, І can hardly for a moment suppose; or if he does so he is 
most strangely inconsistent, because he himself says it is fairer to 
allude to particular parties, or to their respective works, than to deal 
in vague and sweeping denouncements which criminate all alike, 
without distinction. If, therefore, I erred at all, it was not in naming 
any, but in not naming every one of the buildings to which I could 
easily have adverted, as striking examples of false taste and the 
“pseudo-classical” system. 

I am wrong, however, in saying that I could have done so “ easily” 
for it would have beena tedious task to point out, one by one, all the in-: 
stances of the kind that might be enumerated. Still, from those which 
I did specify, it will not be very difficult to guess what others I shonld 
include among them; nor is there much danger of any one’s fancying 
that Ishould exclude from my list the British Fire Office in the Strand, 
or the church in Wyndham Place, both of them the productions of 
men who rank high in their profession—men who, it is to be pre- 
sumed, are not of “uncultured minds,” for they have travelled, and, it 
may be presumed, have studied also, and applied themselves to their 
art with more than ordinary diligence. Advantages they certainly 
have had that do not fall to the lot of every one in the profession, for 
they have had opportunities hoth ample and frequent put in their way, 
—one of them especially; yet how far they have turned them to 
account, or what particular talent or taste they have manifested, may 
be judged from the above-mentioned specimens of it: not from them 
alone, but their works generally. 

Under-rate their buildings, and many others which enjoy no small 
degree of credit with the public, I most certainly do, because І rate 
them at a very much lower value than they have hitherto passed at, 
and of course, as I myself conceive, at a much juster one, and more 
corresponding to their actual worth as productions of architecture. 
Sooner or later, things which have been greatly over-rated sink to their 
proper level; although the first attempt to correct public opinion in 
regard to them may appear invidious, 1f not malevolent, especially in 
those cascs where an imposing reputation has been acquired, that 
carries with it a degree of authority which persons in general are 
unable to dispute, and which those who are able do not care to oppose. 
In matters of literature and art, and not least of all in architecture, 
the influence of names is exceedingly great, to a degree that is not 
only magical, bnt positively injurious, for it causes that which requires 
to be assayed to be set up asa standard of excellence—an authority 
to which all ought to bow down. A reputation may stand very high 
upon the whole, and not undeservedly so, and yet be no pledge what- 
ever for excellence in many productions that may be sheltered by it, 
as being productions of the same mind. Such 1 conceive to be the 
case with regard te Sir Christopher Wren: as the author of St. Paul’s, 
he is fully entitled to all the honour thet has been heaped upon his 
пате, but all his other works are so immeasurably inferior—some of 
them, indeed, so utterly unworthy of being considered productions of 
intellect or art—that it is with diffienlty we can persuade ourselves 
that they were conceptions of the same mind. The fact, indeed, of 
their being by him admits nat of doubt or dispute; but internal evi- 
dence allorded by the things themselves is wanting altogether. 
Nevertheless, because such is the fact, and for no other reason, our 
admiration is claimed for everything that passes under his name, 
without reference to intrinsic merit, or without the least suspicion that 
what is by the author of one of the noblest monuments of English 
architecture сап be other than truly excellent in itself. Thus is а 
name converted into a positive standard of merit ; criticism is merged 
in mere prejudice or else hypocrisy ; admiration is affected where it 
is not felt; the expression of opinion is reprobated as flying in the 
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face of unquestionable authority; and uninquiring deference to and 
superstitious veneration of great names are inculcated, which operate 
in reality injuriously to the real interests of art, and impede its ad- 
vancement. We bow down to names, and make them onr idols. It 
is expected that those of Vitruvius, Michael Angelo, and Palladio, 
should be worshipped by us: to doubt, to call in question, or even to 
inquire into the real merits of those who have been so pinnacled aloft, 
is regarded as a species of actual profaneness ;—which may, after all, 
he very right and prudent, for some reputations of the kind are by no 
means of a deseription that will bear being handled and closely 
inspected ; and most unpleasant must it be to their admirers to have 
unsightly laws and defects pointed out in their idols, and to hear 
objections started which they know not how to refute or ward off. 

But lam now wandering very wide astray, and must therefore 
skip back at once to * Admirer” and his remarks, Among them is 
one from which it might be inferred that I had deprecated, or at- 
tempted to dissuade from, the study of Stnart’s * Athens," and other 
works of that class. Now what I complain of is precisely the reverse ; 
that they are learnt by rote, and copied withont being studied scarcely 
atall; for were they studied, their spirit would be caught, and in- 
fused into modern works, which would nevertheless be marked by 
original feeling, some novelty of treatment, and some freshness of 
ideas. Instead of this being done, the works alluded to are made use 
of as little more than mere books of patterns; and wherever they are 
deviated from at all, it is more frequently than not entirely for the 
worse, it being done not with any attempt to advance a step farther 
than the originals, but rather to retrograde a step or two back. Thus 
while we have Grecian-Doric porticos professedly after that of the 
Parthenon, or the Theseion, the resemblance extends to no more than 
the columns themselves; for although they may be copied with fac- 
simile accuracy, as if fidelity in that respect was in itself all-sufficient, 
so very greatly are the original buildings departed from in almost 
every other circumstance, that almost all in them that amounts to 
design, or contributes to effect, is entirely obliterated. Inner columns 
and depth of pronaos behind them are omitted, and metopes and pedi- 
ments are left blank, as if those were altogether matters of perfect 
indifference and no moment, although to vary ever so little from exact- 
ness in the minutest details in the columns and mouldings of the en- 
tablature would be deemed a great license. Now were Grecian 
architecture really stndied in a liberal and artist-like spirit, such 
would not be the case. lts orders and other features would be looked 
to as standard /ypes of the style, as models upon which our taste in 
thatstyle is to be formed; not—as is now the case—as sfercotype 
copies which admit of no modification nor any diversity of expression, 
be they applied ever so differently from what they are in the structures 
from which they are derived. Of course the junior student must begin by 
copying from Stuart, in order to familiarize himseif with those 
models perfectly, and as preparatory to farther study of their 
character. But the misfortune is that very few indeed ever think 
of getting beyond that first step; with copying they begin, and 
with copying they end. But the ancient orders, we are told, 
will not bear being trifled or tampered with. Yet, surely, to 
make use of them with artist-like intelligence and freedom, and to 
treat them with congenial taste, is quite a different thing from tam- 
pering with them; and that it is more than every one is able tu do, may 
be taken for granted, because it is not every architect who is an artist; 
but to maintain that it is more than алу one is able to do, would almost 
be equivalent to saying that no architect is an artist, or can be trusted 
for a moment if he attempts to innovate in matters where others are 
content implicitly to follow those who have preceded them. So much 
for the difference between studying Stuart, and merely tearing a leaf 
ont of his buok, as may serve immediate occasion. 

But, it is said, * Mr. Barry has Ais book of reference, too” ; no doubt, 
otherwise he would hardly have made himself so familiar with tbe genius 
and capabilities of the style in which he has shown mastery ; but then 
he has evidently turned it to a very different account than those do 
their * Stuart," who do little more than merely take from it the exte- 
rior or fagade of a portico, to stick up where it shows itself to be 
merely borrowed, and perhaps most tastelessly misapplied. Many 
details and some entire features in some of Mr. Barry’s most suc- 
cessful Italian, designs may certainly he traced to previous examples 
that have been delineated; yet that hardly amounts to copying, for they 
are frequently so very greatly improved upon, and recombined with 
so much taste as to acquire a heightened charm. Of many the merit 
hardly shows itself in the original compositions, where there is ge- 
nerally together with much to please, almost always something to 
offend more or less, whereas our English architect's productions are 
stamped by a refined elegance diffused over the whole, and kept up 
throughout. But if, as would seem intended to be insinuated, any one 
else might, by pursuing the same method, accomplish with equal 


1842. 


facility quite as much as Mr. Barry, why then, in the name of common 
sense, do they not do so at once, and deliver us from such specimens 
of Italian, as the City Club-llouse? And why do they not adopt the 
same with regard to Grecian architecture, and deliver us from the 
mawkish aud spiritless schoolboy copies of it tliat are now served up 
to ns ad nauseam? The reason why what is apparently so easy is 
not done, is perhaps that the taste requisite for accomplishing it is want- 
ing. And I fully agree with “Admirer,” when he ascribes so much to 
that natural taste which can neither be learnt nor unlearnt; cordially,also, 
do 1 assent to his opinion, that quite as much depends upon the spirit 
and taste with which a style is treated, as upon the style itself. — But 
it is time to conclude this long letter, and I will, therefore, merely add 
that I wish “Admirer” had distinctly specified the particular parties or 
their works, to whom he alludes with so much approbation as “examples 
of design in distant parts of England." And as this letter will, no 
doubt, meet his eye, I hope it will induce him to do so now, for most 
happy shall I be to learn that there are productions of very great 
merit, which are as yet hardly known even by reputation in this part 
of the kingdom. 
І remain, &c., 
THE AUTHOR OF THE ARTICLE ON THE 
THREADNEEDLE STREET STRUCTURE. 


REVIEWS. 


Architectural Illustrations of Windsor Castle. By MICHAEL GANDY 
and BENJAMIN Вас, Architects. ИЛА a Concise Historicat and 
Architectural Account, by Јонх BRITTON, F.S.A., author of “ Archi- 
tectural and Cathedral Antiquities,” є Dictionary of Architecture,” 
$c. Folio, 40 plates. London, 1549. 


Now that it is completed, or rather brought to а conclusion—a very 
great deal that would have been the most interesting of all as graphic 
illustration, and perfectly new to tbe public, being left altogether un- 
touched—and now that we have the letter-press before us, we canspeak 
of this second work on Windsor Castle more decidedly than when our 
notice was confined to some of the plates during its progress. What- 
ever be its deficiencies in other respects in regard to illustrations, it 
gives us one which was neither promised, nor is even now mentioned 
in the list of engravings, one for which we were so totally unprepared 
that it made us stare; and no doubt our readers will stare too when 
told that it is no other than ап illustration of—“ Benjamin Baud, ar- 
chitect ’—and as it would seem, /he architect of Windsor Castle, a large 
view of the building being introduced at his elbow. This is certainly 
original—perhaps ил pew fort, and what most people may consider а 
piece of puppyism; at any rate it is calenlated to call forth comments 
and remarks, not very likely to be altogether agreeable te the gentle- 
man who has bit npona notable method of erem himself. If 
there was to be the portrait of any one at all, it should most assuredly 
have been that of Sin Jerrry Wvarvitte—of the individual who 
remodelled the Castle, and gave it its present form and character—of 
the architectural composer and performer, not of his “bellows-blower’? ! 
Oristhere something more in the matter than meets the eye?—isit preg- 
nant with a meaniug that might not be expressed otherwise than thus 
hieroglyphically ? Can it be intended as a delicate insinuation to the 
effect that the designs for the alteration of the Castle, hithertoattributed 
solely to Sir Jeffry, emanated from Mr. Baud, and tbat it was be who 
furnished his employer with ideas for his grand work? It is possible, 
because such tbings bave happened ere now; for, as his friend Mr. 
Britton can tell him, works have been given to the public under the 
names of parties who were only their ostensible authors, the real 
authors being kept out of sight, behind the scenesalong with other 
lumber. In the literary world, it is no very uncommon practice for 
taose who have a name worth borrowing, to lend it—or rather to sel 
it to publications they never wrote— probably never read. There are 
tricks in all trades; why not then in architecture as well as in author- 
ship? why may not “the truly estimable Sir Јейту Wyatville," as Mr. 
Britton here calls him, have, if not sold his name to, have purchased 
of Mr. Baud, services very far more important than those usually ex- 
pected from anarchitect's assistant? Strange and ugly suspicions come 
across us; and so far from being removed, they are rather confirmed 
by another circumstance in this very remarkable portrait, which, 
though not exactly an architectural illustration, may he intended to 
throw some light ороп а matter in regard to which the public has 
hitherto been kept entirely in the dark. What we allude to is the 
plan of the “West of London and Westminster Cemetery,” which is 
also introduced as one of the accessories or “by-play ” touches in the 
portrait. Now that is avowedly the production of Mr. Baud—one 


THE CIVIL ENGINEER AND ARCHITECT'SSJOURNAL. 


339 


which few in the profession will envy him the creait of, however they 
may euvy him the job—therefore the juxtaposition of the two subjects, 
the Cemetery and the Castle, expresses as clearly as can be done in 
painting, that both are productions of the same genius. 

If such be not Ше meaning, what meaning at all can there he? 15 
it merely a piece of waggish mystification on the part of Benjamin 
and bis painter? or shall we say that the thrusting in his portrait at 
all into the work has no other signification than as a sign of Benjamin's 
conceit? Be that as it may, we have no particular cause to object to 
its appearance, since it has served in lieu of other proem; and al- 
though it has detained us rather long, it is quite as pertinent, quite as 
much to the point, as introductions to articles of criticism generally 
are; not very much more rigmarole, not altogether so hackneyed, and 
probably a degree or two less dull. Possibly, too, what we have said 
may lead some one to take up his pen, and favour us with a volume, 
or at least an essay, of “Historic Doubts” as te whether Windsor 
Castle was the work of Jefry Wyatville or Benjamin Baud. 

We now turn at once to the architectural illustrations themselves, 
which are certainly very satisfactory as far as they go, and of a more 
popular character than those in Mr. Ashton’s work, because a great 
many of them are pictorial and perspective views, consequently pos- 
sess preater interest for persons in general than geometrical drawings, 
to which the other work is confined, and which, to those who perfectly 
understand them and properly value them, are in themselves most 
indispensable and important of all, but do not always convey sufficient 
idea of the effect of a building so represented; more especially when, 
like Windsor Castle, it happens to be acomplex and extensive pile, com- 
posed of parts and masses receding from or advancing before each 
other, in а manner iotelligible enough from the ground plan, but never- 
theless requiring to be distinctly expressed to the eye, perspectively. 
While the want of delineations of the last-mentioned kind as accom- 
paniments to the strictly architectural drawings has rendered many 
publications wholly unattractive except for those who make use of them 
as studies; many graphic works—of first-rate merit as such—are by no 
means so valuable as they would be, were some geometrical explanations 
of the subjects they contain, introduced into them. In this respect these 
illustrations of Windsor Castle are got up in a judicious manner, for 
not only is there a series of elevations showing the whole of the 
exterior, but also several plates of details and parts at large. But 
then, there is one most unacceuntable omission, which detracts very 
materially indeed from the serviceableness of the work, there being 
not a single ground plan, not even of the principal floor, consequently 
the book is strangely incomplete, since no information whatever is 
now to be obtained from it relative to the internal arrangement of the 
building, the accommodations provided in it, the disposition, form, or 
size of the various apartments, their respective names and purposes, 
and the manner in which they are either connected and made to com- 
municate with, or cut off from each ether—particulars highly im- 
portant to be understood, and which, in this case, would hardly be 
passed over with indifference even by those who wonld bestow scarcely 
any attention upon plans in general. 

If the omission was entirely owiug to oversight, it was very strange; 
if on the contrary, an intentional one stranger still, and utterly inex- 
plicable; nor is such omission rendered at all less glaring by the 
thrusting into the work such a very superflous “illustration” as is the 
portrait—of one, too, who is not the most illustrious in his profession. 
Gladly would we, and most others also, we suspect, give that, and 
not that alone, but one or two of the other subjects in exchange for a 
plan of the castle, more especially as there are one or two snbjects of 
comparatively very little value. There, is, it is true, what is well 
enough in its way, and very acceptable in itself, namely an outline 
block, or situation's plan of the castle and the buildings immediately 
connected with it, yet that shows only the external arrangement, and 
what might be tolerably well comprehended from the views. If 
therefore we wish to ascertain how the interior of tlie castle is laid 
out, and what alterations and improvements Sir Jeffry introduced into 
it, so as to render it more habitable tlian it was before, we must have 
recourse to Mr. Ashton's work, which gives not only detailed plans of 
the whole of it in its present state, but others showing what it was 
previously to the late alterations and additions. It is evident from 
them that the architect had neither few nor small difficulties to con- 
tend with, and it was, perhaps, rather fortunate than otherwise, upon 
the whole that such was the case, since had it not been for them, he 
would probably have missed some of tlie very best points in the plan,te 
which he was Haven in order to get over those obstacles. There certainly 
are not only some novel, but some striking and happily-contrived 
parts within the Castle; nor is it in the least degree unreasonable, 
therefore, if we make it a complaint against both the publications 
which are devoted to the subject, and against the present one more 
particularly, that they have done nothing to gratify our curiosity 
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relative to its internal architecture. To say that such “illustration” 
formed no part of their plan, is anything but a satisfactory excuse 
for the omission, the very thing complained of, being, that what was 
very essential to its completeness has been purposely excluded from it, 
and that no care has been taken to guard against disappointment by 
making their titles announce that both works confined architectural 
illustration to the mere exterior of the edifice. Not very much more 
satisfactory is to be told, as we are by one of them, that if further 
illustration has not been attempted, it is because Sir Jeffry himself 
considered the interior to be comparatively—a failure, shall we call 
it, or merely say, comparatively unworthy of attention? and ac- 
knowledged, virtually at least, if not expressly, that instead of being 
left to his own judgment, he hid been controlled by, and com- 
pelled to give way to, the false taste and the caprices of his royal 
patron, so far, therefore, in a manner disowning it as his own work, or 
a work at all worthy of him. It is alleged, in excuse for not showing 
the interior, that many parts of it, and much of its present decoration, 
are likely to be altered and fitted up afresh, some time or other. No 
doubt, for what structure of the kind escapes retouches from time to 
time ; but it is not at all likely that alterations to any extent will take 
place within the castle for a very long while to come; nor whenever 
made, wonld such alterations in any way diminish the interest and 
value of illustrations which in such case would become faithful 
records of what the interior of Windsor Castle is in its present state. 
Whatever, too, may be tlie case with respect to the strictly private 
apartments, or to those intended for the accommodation of visitors, 
there must, at any rate, be some if not several which are more or less 
worth being architecturally explained, or graphically described, on 
account of their importance, their character, and their eflect. Or are 
we to conclude after all, that as far as architecture is concerned, there 
is absolutely nothing within the castle that merits attention, nothing 
in any degree worth studying, nothing to repay curiosity? Are we 
now to suppose that the “Grand corridor" itself, which has been 
spoken of as something quite extraordinary and superlative, is in 
reality “no better than it should be ”—of but very so-soish character— 
perhaps somewhat too Strawberry-Hill gothic in style? And then the 
Waterloo chamber, St. George’s hall, the state entrance and staircase, 
—are not they worth showing either in views, or by particular sections 
of them? It is true these last-mentioned parts of the interior can be 
seen by the public; but if that be any good reason for no illustrations 
of either kind, being given of them, the same reason might be made 
use of as an argument to prove that there was no occasion for either of 
the publications, which are now entirely devoted to the exterior of 
the castle, since the latter is, by far, more open to public in- 
spection, and that freely, which is certainly not the case as regards 
any part of the interior, where no time is allowed for examining, 
much less for studying or deliberately taking note of what we are 
permitted merely to view, and of which, therefore, only the general 
effeet can be judged. In order properly to understand the anatomy, if 
we may so term it, of Windsor Castle, full as many plans and sections 
(both general ones, and particular ones on a larger scale,) besides 
views, would be required, as there now are engravings of the exterior 
both in the work before us, and its predecessor. Though this is no 
exaggeration, as any one who understands the subject may convince 
himself, by examining the plan in Mr. Ashton’s work, it would, we 
admit, be unreasonable to look for illustration to anything like that 
extent, except, perhaps, in a work published by government—and for 
that being ever done in this country, we might as well look fora 
miracle, or look for Windsor Castle’s being swallowed up by an 
earthquake. 

Because it could not be done after that extravagant fashion—as, no 
doubt, what we have above hinted at will be considered—is no reason, 
however, why nothing of the kind should have been attempted. Thank- 
fu! should we have been for something, had it amounted to no more than 
three or four judiciously chosen sections, through some of the prin- 
cipal and most interesting parts of the interior; for the sake of which 
we would willingly give up double that number of the present illustra- 
tions, since some of the latter are hardly required at all, there being 
little in them besides what is shown in other portions of the general 
elevation to which they belong. With the exception of a single 
section, aud that not through the upper floors of the building, no part 
of the interior was shown in that one of the two works which was first 
completed, it was therefore to be expected that Messrs. CNB 
would haye taken advantage of that circumstance by introdueing into 
their own publieation what wonld have formed a new and highly in- 
teresting feature init. Instead, however, of doing more in that respect, 
they have, as we have already observed, done less, for their work 
contains not even a plan, so that the interior of the castle is left to- 
tally unexplained by it. However well, therefore, they шау have 
maneuyred in other respects, they have certainly shown по very 
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great tact in thus flinging away the very best trump-card of all that 
was іп their hand. The only person who has turned the rival publi- 
cation to his own advantage is their editor, and after what fashion he 
has done so, we shall presently say. 

Admitting that it would have been too expensive to employ the 
peneil for UE the interior of the eastle or any part of it, what 
was not attempted to be done by the pencil, might have been accom- 
plished by the pen—at least, as far as accurate and intelligent de- 
scription can.supply the place of drawings, without the aid of which 
last, the best written description cannot be thoroughly satisfactory as 
explanation, however interesting it may be in itself, and however in- 
structive it may have been rendered, by the criticism mingled with 
it. For such description, however, a very different pen is required 
from that wielded. 

Mr. Britton, in the preface, boasts of his long acquaintance with 
Windsor Castle, and of having repeatedly written and pronounced 
various historical, descriptive, and critical remarks on it. If so, he 
must quite have exhausted bis powers of description and criticism 
before he wrote the present account of it, for it contains nothing that 
amounts to either the one or the other. 


Ancient and Modern Architecture. Edited hy M. Jurys GAILHABAGD. 

London, Dido 

We have received trom the enterprising firm of Didot and Co. of London 
and Paris, the first, or specimen number of a serial work intended to illus- 
trate the several styles of architecture and their application to various 
classes of buildings. Commencing with the Celtic and Pelasgic, the rude 
heaps of barbarous ages, the architecture of the east and the west, of the 
Pharaohs of the present day, is to he exhibited from authentic examples. 
Thus the present number contains three engravings of the Speos, dedicated 
to Athor at Ebsamboul in Nubia, and two of the Kailasa at Ellora, accom- 
panied with descriptive letter-press from the pen of M. Jnles Gailhabeud, an 
eminent archzological writer, and translated and extended by Mr. Е. Arun- 
dale. It is evident that the field is wide, and the mode in which it is to be 
entered is sketched in the prospectus. Thus we find the temple of Edfou 
in Egypt, that of Theseus at Athens, the teruple of Segesta, the Basilicas of 
Constantine, St. Clement at Rome, and Torcello near Venice, the Chnreh of 
St. Vital at Ravenna, the Mosque of Ebn Toulonn at Cairo, the Certosa of 
Pavia, and the Cathedrals of Bonn, Fribourg and Paris, from part of the in- 
tended course. 

The first and most essential recommendation of the present plan is, that it 
is cheap, the number before us containing four plates costing no more than 
four shillings; then we may remark that the engravings are admirably exe- 
cuted, and that no expense has been spared in rendering them worthy of a 
work of such importance ; the letter-press is also exceedingly good. The list 
of proposed contrilutors includes Messrs. Gomard, Champollion, Figeac, 
Langlois, Albert Lenoir, and Radil Rochette; while tbe English translation 
and illustration is undertaken by Mr. Arundale. All these advantages are 
sufficient to recommend it to the public patronage. 


p 
ON DRAINAGE. 
Lecture by Mr. Smith of. Deanston, delivered before the Members of the Royal 
Agricultural Society, at Bristol; Wednesday, July 13, 1842. 
(From the Bristol Mercury.) 

I need not, before such an audience. say that to the agrieulturist the 
dryness of land is of great importance—that, in faet the dry condition of 
the soil is the foundation of all good husbandry. It is beneficial, in the first 
place, to the working of the soil; it is beneficial also, to the after-growth of 
the plants, and there is scarcely any lahonr connected with agriculture which 
is not facilitated by the dryness of the soil. If we look on the face of nature 
we may gather instruction on this subject ; for if we find a tree stronger 
than its neighbour, we shall find that there the soil is deep and in a dry 
condition. If we see a stronger and darker coloured herbage growing on the 
hill side, there the soil will again be found deep, and in a dry condition. 
There is not one of the various soils on the surface of the United Kingdom 
which will not be much improved by being placed in a dry condition, if they 
are not so by nature. 1 would say that even on a subsoil of gravel or sand 
the introduction of the thorough-drain system would te higbly beneficial ; 
butas tbere is only a small portion of that sort of soil in this country, the 
greater part being super imposed upon a wet soil. it becomes of the very 
first importance to the progress of improvement in agriculture that means be 
taken to render the condition of the soil dry. Many attempts have been 
made with that view, but they have generally failed, in consequence of not 
having been done on a proper principle. The first system 1ntroduced into 
this country, was to excavate deep drains. for the purpose of catehing the 
water that rose from below in the form of spring water. These were, to a 
certain extent, effectual. and no doubt removed a great deal of the difficulty 
whieh agriculturists had to contend with, on land partially wet and partially 
dry ; but until the introduction of the thorough drain system. there was not 
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he power of draining land, on whatever sub-soil, resting. and rendering it 
thoroughly aod completely dry. The purpose of this lecture is to illustrate, 
first, the principle on which this system acts: then, to show the advantages 
which would arise to the agriculturist in carrying on the diflerent processes 
with respect to the various crops; and then to explain the modes employed 
to render this drainage effective, both as to tbe cutting of them, and to the 
preservation of the openings made for the escape of the water. 

[Mr. Smith here illustrated by a diagram, his method of thorough drain- 
ing; the soil, the subsoil, the drains, &c. being represented] 

In referring to two lines, representing the directions of drains, he stated 
that he had drawn one at a greater inclination than tbe other, to show the 
advantage of making the drains deeper than they generally were. The pre- 
vailing practice was to make the drains two feet deep. but he preferred an 
additional six inches—for this reason—that it was of great importance to 
allow the water to go off as quickly as possible. and this advantage was 
secured by cutting the drain to a greater declination. People were apt to 
suppose that ata great depth water would not go off at all, but this was 
a mistake. Another advantage arising from a deep drain was that it allowed 
the whole bank of soil to become completely dry. and it consequently re- 
quired a very heavy rain to wet it. The action of the atmosphere, too, re- 
quired to he taken into account. He would not enter upon the chemical 
question. but it was well known that soils were much improved by the 
aetion of the air, and this advantage could only be secured after the water 
was withdrawn. 

To render the field completely dry, it was necessary that a great number 
of drains shovld he eut, and that they should Бе laid off in parallel lines 
beginning at the highest side of the field. This secures a thorough drying. 
and it has been found that when the lines run parallel. much greater effect is 
produced than when they are drawn across. When drawn across, the draing 
may catch the water, but experience has shown that it does not run off so 
readily. 

With regard to the distance at which the drains should be placed, that will 
depend оп the nature of the soil. If the field has been subsoiled, it is of 
less impartance ; because the plough will form artificial channels in the soil 
below. If itis a stiff soil. it will keep loog upon the surface; and the more 
free the soil is, the greater tendency it has to allow the water to pass; so 
that you will find that, on a stiff soil, such as the stiffer clays, taking into 
account the nature of the subsoil and the soil itself, about the same drain 
will serve on all soils. The distances in use are generally from 15 to 20 feet ; 
in some soils individuals have been induced to put in the drains at 12 feet ; 
but 1 conceive that that is, in some degree, throwing away money. From ob- 
servations which 1 have made myself on all sorts of soil, ia different parts of 
the country, I am inclined to recommend about 16 to 20 feet as the distance 
from one drain to the other. 

The way in which I usually proceed in draining. is, first to find a good 
bottom-level to run the drain into. And here 1 may remark, that in some 
parts of the country there is sometimes difficulty in getting an open level to 
carry off the whole water of the district; but I think that by a proper ap- 
plication of the principles of engineering, it may be accomplished in most 
situations ; because it is found that if proper channels are executed, a larger 
quantity of water will be discharged with a very small fall. In an instance 
in which I was engaged in the endeavour to carry off water, I fuund that in 
a drop of four inches in a mile. thirty feet wide and six feet deep, 1 could 
discharge 200 tons of water per minute; which is much more than would 
fallin a very extensive district indeed. So that I have no doubt, if means 
be taken to carry off the main level, that a fall may be had. 

With regard to the fall of the great main, the receiving drain, І should 
make that drain if possible ahout four feet deep—three feet six inches will 
do ; but in order to have a drop from the one drain into the other, 1 usually 
make the main drain four feet deep, the receiving drain three feet deep, and 
the parallel drains two [cet six inehes. When there is any rise in the ground, 
or any hollows over which the water ean very well flow, it is necessary to 
make а cad's drain That should be made about six inehes deeper than the 
other drains which fall into it ; then running on, it discharges itself into the 
main drain. 

With regard to the mauner of executing the drains, there are various 
modes recummended, and 1 have found, on looking to land which has heen 
drained a great many years, that when the draining has been performed 
carefully, all the different modes employed for the purpose of keeping the 
drains open have been quite effective. Indeed, a great deal of the want of 
effect in the duration of drains has been owing to the bad execution. In 
some instances faggots have been introduced for the purpose of preserving the 
openings of the drain, and these have been found to continue and to preserve 
the openings in a perfect state for nine years—in sume instaoces I have as- 
certained for twenty years. 

In Scotland the peat-top is frequently used to furm the tiles for drains. 
It does pretty well in clays which are pretty stiff, but does not do so well in 
softer soils; in the same way, in some of the sandy soils, the sides not being 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


34I 


sufficient to resist the pressure of the top. the tile. gradually sinks down and 
closes up the drain. 

Another mode of filling drains is by stones broken into the usual size for 
making roads ; and, although much has been said against the use of this sort 
of filling, 1 have found from experience that when properly executed the 
work is as durable as can be required, 1n most instances where stones can 
be had, and where tiles are ex pensive, 1 should very much prefer them to the 
tiles; and there is this advantage connected with it, that it prevents any 
virmin from travelling in the openings of the drain, such as rats and mice, 
which do a great deal of mischief. The great point is, to be very careful ia 
coveriog over at the top. As soon as wet comes, the sand and other mate- 
rials silt down into the stones, and they are completely choked up. 1 have 
found that drains not carefully executed, were completely destroyed in the 
course of a couple of years. On the contrary, if drains are so packed that 
the water falls down on hoth sides, (the parts over-lapping each other) there 
is no opening whatever for the sand to find its way down. lf drains are 
carefully cleared in this manner, I will warrant their duration fcr almost any 
period of time. Т have executed myself about 130 miles of drains in this 
way, and have had them all filled with stones; many of them have been 
done I3 years, and there has not been a single instance of failure. 

Many persons who have visitel my farm have asked whether or not the 
drains would be choked up in particular positions. 1 have always asked them 
what positions they referred to. and have opened it that they may see; and 
іп по iostance have | found a single drain choked up. 1 have the drains of 
100 acres all discharged into one pond. provided for the purpose of seeing 
how much deposit came from the drain; and although we have had heavy 
rain, I have never seen the water in the pond tinged as if there was much 
soilin it. I can, therefore, safely reeommend stones as a very sufficient 
drainage ; and in many parts of the country it is much cheaper than tiles. 

The next filling which has been used for preserving the openings of drains 
is the drain tile. These are usually made of clay, and burnt. They are 
found to be very handy and very uselul ; and where stones are not to be had 
they are to be preferred. But there are districts where the clay tile cannot 
be procured at any reasonable price : they are usually 30s.a thousand, but in 
some districts they are not to be had at all. Lord James Hay has recently 
discovered a method of making them of concrete stones cemented by lime ; 
and so far as І have made any calculation of the expence, I think that in 
most instances they will come considerably cheaper than the brick tile, and, 
if executed on the ground, where they will not have to be carried far, the 
breakage will be found to be very little, and they will be found to le exceed- 
ingly durable. We know that the cement made of lime is more lasting when 
covered up than if exposed to the atmosphere; instances of this may Le 
found in the lime frequently discovered in old buildings, which has been found 
to be perfect after hundreds of years. 

There are two other modes of making drains—peat earth has been cut into 
a shape somewhat like a hollow wedge ; and a sort of instrument has been 
made for the purpose of cutting peat earth into the form of the tile, so as to 
produce an opening not liable to the objection of the wedge. which frequently 
sinks and fills up the opening. A stone is frequently used to lay the concrete 
tile upon, and prevent its sinking. It is also made of concrete. 

Much has been said with regard to the application of this system to diffe- 
rent soils; and many persons have expressed the opinion that, in some of the 
very stiff clays, drains of this sort would not be efficacious, and that the 
application of the subsoil plough after the draining would have no good 
effect. With the view of showing the beneficial results, both of draining and 
subsoiling, 1 have brought some specimens nf different clays, in order to show 
what improvement сап be made. Неге is a piece from the Pass of Stirliag. 
This kind of soil has been cultivated from a subsoil, and has been known to 
produce excellent erops of Swedish turnips, Were is another very hard clay 
from Yorkshire. 

A gentleman inquired how long after the subsoiling the land assumed a 
different eharacter. 

Mr. Suimi—Almost immediately—in the very first year. lt requires some 
years before it becomes adapted for a turnip soil. 1 have a specimen of some 
soil which twenty years ago was so extremely stiff from the alluvial deposit 
in tbe Pass of Stirling, that it required to be broken with large mallets. to 
reduce, mechanically, the great lumps of soil. Thorough draining or sub- 
soiling was never thought of till about twenty years ago, when this land was 
first drained; and now they get from it very splendid сгорѕ of turnips, and 
in almost any season. Here is a piece of the improved subsoil before having 
been draiued by the sulisoiling, the same as the other. While we are on this 
point, I will produce the two specimens of subsoil from my own farm. 

A gentleman wished to be informed of the nature of the soil in Mr. Smith's 
farm. 

Mr. 5міти—1 varies. In some parts it is sandy clay, and in others, clay 
perfectly impervious to water. When I first began to subsoil there was not 
more than three or four inches of active soil, properly so called, for growing 
plants; after a labour of about fifteen years 1 have now an active soil of six- 
teen inches, and can turn over that iu any part of the farm, 
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A Gentleman.—How near are the drains in order to produce that result? 

Mr. Swtn—Twenty feet. Having thus described the various modes in 
which the drains have been formed, and haying stated that, so far as my ex- 
perience and observation go, I think a distance of about eighteen or twenty 
feet from drain to drain is a proper distance for almost any subsoil, ! shall 
now proceed to detail the application of the subsoil plough. 

When I first began to cultivate my own farm. althongh I had pnt in the 
draios, І found they were not so efficacious as I at first expected, and ] then 
began to think of stirring up the subsoil, which gave rise to the idea of a 
subsoil plough. I thought I must construct an instrument which would 
execute the work with the least possible power. I made my plough very 
strong, and of that form to which the least resistance would be opposed, at 
zhe same time taking care to have sufficient power fairly to stir up the soil. 

{will here explain the principle of the subsoil plough, because 1 have 
found that many persons, althongh seemingly acquainted with it, have nog 
ihe proper notion of the principle on which it is based. The great principle 
is, that there are many subsoils, which, though capable of being converted 
into a good soil. yet if hrought up and mixed with the active soil, wil] so 
far deteriorate it as to make it for some time sterile. It therefore occurred to 
me that the great paint would be to stir up the subsoil, still retaining the 
good soil on the surface. Stirring up the subsoil would, in the first place 
very much facilitate the escape of the water into the drains; and secondly’ 
in consequence of the passage of the water through the stirred up subsoil’ 
and the attendant admission of air, it would be so acted upon as to be con- 
verted into good soil, while at the same time I was having all the advantages 
of working the active soil as before. 

Upon the application of this principle, I found that which I had supposed 
before was right, and I bave been successful in every instance in which ! 
have tried it. The process of applying the subsoil plough is this ; a common 
plough goes along first, and removes a furrow of the active soil. After tha 
the subsoil plough passes along below, and scarifies the soil to the depth of 
from twelve to sixteen inches, in some instances eighteen inches. This is 
continued furrow after furrow, the plough going first to Jay the active soil on 
the part already opened up; then the plough comes a second time and takes 
off a furrow from another part of the soil, and places it on that part which 
s already scarified. 

Much has been said with regard to the proper period for applying the 
subsoil plough, some conceiving that it should he applied immediately, and 
others. at some period after the draios have been out. I think that in places 
where the drains have much effect, the subsoil plough may be applied the 
following year; but in clay soils it is of great importance to give the clay 
sufficient time to dry, and to have it in a sort of friable state; because, in 
the application of the subsoil plough, when clay subsoil has been recently 
drained, and itis not sufficiently dry, more harm is done than good ; the 
clay being worked in a wet state is almost prepared for making bricks ; and 
if we once work it in that state it is a long period before it recovers its friable 
property again. Therefore, I should say that in soils rather free, the subsoil 
plough may be used the second year after the drainage. 

The proper time to execute drains is in the summer season, because you can 
then get it much more tidily done, and the drains are prevented from running; 
because in many places there are little sandy veins and portions of running 
sand, which are very apt to fall in before the drains are covered up. Ia the 
winter season this is almost sure to be so; and another disadvantage is, that 
you may be taken with frost, which draws off the adhesion of the earth, go 
that it falls down, and fills up the drain. It is best also to execute them in 
grass land before it is hroken up for cropping, because otherwise it is much 
too soft. Exceuting 1 therefore in the summer season on the lee produces 
very little loss indeed, beeause you find that the growth of the grass in the 
after part of tLe season will be so much increased by the execution of the 
drains. that you will be repaid for the time lost for the use of the pasture 
during the time the drains were in pracess of execution. After the drains 
have been completed, 1 would reccmmend you to take a crop from the land, 
and if the land has been pretty good, it will, perhaps, afford two crops; a, 
all events, one crop should be taken; and that will pass over one summer 
before the subsoil is to be ploughed. During this season the earth hetween 
ihe two surfaces has time to dry; it is much more friable, and the subsoi] 
plough will be much more efficacious in stirring itup. Besides, it often hap- 
pens that there are stones in the soil, which of course, must be removed 
before you ean ргоссей with good husbandry ; and it will be found that, in 
consequence of the contraction of the soil, they have become in some degree 
loose, end will be turned out very easily by the subsoil plough. In many 
instances we have stones exceeding 2001Һ, weight, which are turned out very 
easily by the subsoil plough with four horses. 

With regard to the direction in which the subsoiling ought to be carried, 1 
should say decidedly at right angles with ibe drains, because you thereby 
form channels, from the centre to ihe side, in all directions. 10 that manne 
you form artificial hannels from the very centre ef the ridge into the drain 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. ^ 


[OcToBER. 


and, although these may partially close up, still there is an openness given 
ta the subsoil, which will permit the water to pass freely. 

Having thus applied the subsoil plough to stir up the subsoil, the after cnl- 
tivation may be ihe common rotation of the country, such as the farmer 
thinks suitable to the soil. But one thing which I would very much recom- 
mend is, that when agriculturists have subsoiled their land, they should 
follow the practice of Jaying down the land flat on the surface, without any 
ridges or furrows. There is nothing more injurious to the land than ridging 
itup. In the old modes of draining, it was quite necessary to have ridges 
and furrows ; but now, when land is thoroughly drained, there is no occasion 
for it, and indeed it is hurtful ; because when water falls on a rounded off 
surface, it immediately begins io sink away to the lower level, and the water 
which has fallen on the tops and middle parts of the ridges is added to the 
water on the side, which thus has to bear a great deal more than its own 
proportion of the water; the water carries portions of the soil along with it, 
and the cracks are constantly filling up by the running of the sand from the 
higher part of the ridge to the lower part. It must be obvious to everyone 
that when a field is laid down with ridges and furrows, especially on stiff 
land, a great part of the very best of the land runs down into those furrows, 
and is deposited in large quantities at the bottom of the ridge, thereby doing 
a great quantity of material mischief. If it is laid in a flat form, you get 
rid of this great evil, and obtain this advantage—that if the water is bene- 
ficial to the soil, which it certainly is, you have that benefit equally distri- 
buted; every part receives its own water, and receives the benefit which the 
water can give. 

It is the suggestion of scientifie gentlemen who have turned their attention 
to the subject of agricultural chemistry, that the rain in falling from the 
atmosphere absorbs a considerable quantity of ammonia ; and if there is any 
affinity in the soil for ammonia, if the soil wants ammonia, the affinity will 
extract the ammonia from the water, the ammonia remaining in the soil for 
the nourishment of plants. It is also known, that where artificial manure is 
put into the soil, some of the fibrous parts of it will be carried away with 
the water, and be carried down to the region to which it belongs ; and а1- 
thongh not so near the surface as it was before, it is near enough for the 
plants to reach it when they put down their roots. 

A very peculiar change takes place in any subsoil—it does not matter what 
composed of—after it is ploughed. This change Беріпѕ to take place imme- 
diately, and the soil gradually goes from the state in which it was before to 
that of a mould. 1Ғ you examine as oil which has become mould, it is of a 
very peculiar structure. It appears as if all the particles were connected 
together, and it seems to have some sort of attractive property by gathering 
together in that way. Vacuities for the air are thus formed, and there is a 
great tendency to absorb and retain as much moisture as is uscful to the 
plant, If it is filled entirely with moisture it is injurious to the plant, but if 
there is a certain quantity, it becomes beneficial; and when a great depth of 
soilis attained, there is great advantage indeed, in anticipation of either 
a wet season or а dry one, Іп а wet season the water flows away, leaving 
the soil in a dry state ; but in consequence of the mouldering state in which 
the soil is, it is very retentive of moisture, and there 1s a great magazine of 
water preserved in soil for a dry season. Being covered by tlie active soil, 
the drought may penetrate a few inches, but in consequence of rhe lo wer part 
of the soil being covered with this upper stratum, it is deferded from the ex- 
treme action of the rain and а very dry atmosphere ; consequently it will be 
found that in soi] so treated and converted into this mouldy condition, іп 
very dry seasons a sufficient quantity of moisture will be retained for the use 
of the plants, which will grow vigorously when land in the same neighbour- 
hood is completely dry. 

A notion has prevailed with some people, that it is possible to drain land 
too much. Ido not think so, from the faet that the mould becomes an ex- 
cellent magazine for the retention of moisture. A circumstance took place 
in regard to this in my own district, m 1826. a very dry season. Іп that 
year there was sneh a long period of dry weather that the pond was dried up, 
and there was a great deficiency of crops. I had a field which had been 
treated in the way 1 have explained, and 1 had a crop of hay oo ii, The 
hay in the country round was very poor indeed, producing not above half a 
erop, On this field, which 1 had deepened to 16 inches, I had a very splen- 
did crop. A proprietor of land in the neighbourhood, one of the old school, 
resisted to the utmost of his conviction with regard to the result of thorough 
draining and subsoil ploughing. A person occasionally employed by me 
was also engaged in doing work for him. He had asked about thi hay, and 
the old genlleman was rather puzzled at the state of the crop. aod exclaimed 
that he really thought 1 had drained the land so much that 1 should have no 
crop аё а. He was immediately after this completely wedded to the system, 
and from that day has been vigorously engaged in introducing thorough 
draining and subsoiling all over his estate; and he is now having a great 
deal of poor soil, on a very rich and productive’ estate, treated in the same 
way. Taking the average of that gentleman's estate, I should say that he 
now produces double the quentity of ‘corn that he used to obtain. He now 
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grows potatoes where he could not grow them before. and on the old clay 
he produces regular and Jarge crops of turnips. 

A Gentleman inquired whether there was any land where subsoil-plonghing 
would be snecessful without thorough draining. 

Mr, Smith—I am much obliged for that hint. Many persons have thought 
that ploughing the subsoil might do without draining, but there are few 
instances indeed in which that application of the plough will not be hurtful 
instead of being beneficial. If you have a retentive bottom which will not 
allow the moisture to pass away, it must remain til] absorbed by the atmos- 
phere: therefore the greater the chambers for receiving rain, so much the 
longer will the land be kept in a wet state. The practice which now prevails 
in the English clay districts of ploughing with a shallow harrow, has arisen 
from the experience of ages, which has taught them that on such soils you 
cannot cultivate wheat if you plough a deep furrow, because you make just 
so much the Jarger chambers to receive water. Even in open soils I would 
not recommend the application of the subsoil plough till the thorough 
draining has been executed. 

A gentleman asked if it was necessary to repeat the subsoil ploughing. 

Mr. Smith—It may not be essentially necessary to repeat it, but it is very 
beneficial. The practice I have adopted is to repeat the ploughing at every 
shift, every time I break up my fallow. 

Another gentleman inquired if it was always done in the same line. 

Mr. Smith—Generally ; sometimes I have done it obliquely. 

Did yon ever try it diagonally ? 

Mr. Smith—Yes ; and perhaps it is better to do it in that way according to 
the drop of the land. The first idea 1 had was to use the subsoil plough : 
then I thought I might use the trench plough, and that I might, the next 
shift, turn up the whole soil, so as to have a complete mixture. In some 
fields, where the soil was of better quality, and there was more vegetable 
matter, 1 had excellent crops; but, on the poorer soils, I found that by 
bringing up the subsoil to mix with the active soil, after the first shift, I did 
a great deal of mischief. I found, especially with regard to grass, that 1 
could not get that growth of plants which 1 had before‘ and immediately 
on observing that, I resolved a third time to go over those fields, and that I 
would again use the subsoll plough: I have now fallen into the practice of 
doing so every time 1 turn. 1 took up at the first shift, perhaps about three 
inches, even in the poorest field ; the next time three inches more; and by 
that means I gradually attained a thorough depth of soil to the extent of 
sixteen inches. Оп my own farm I have mentioned that 1 have a thorough 
depth of sixteen inches, but that is in consequence of using a trench plough 
on the second shift ; and in some fields that was unsuccessful. If 1 had had 
then the experience I now have, 1 would from the beginning use the subsoil 
plough at each shift ; and instead of going down the whole [sixteen inches, 1 
would only take up perhaps three inches the first time and three the next, 
till I had completed the depth of sixteen inches. 

The lecturer was asked if he had ever used lumps of burnt clay. 

Mr. Smith— I have seen it done, and it has been pretty successful, but 
there is considerable difficnlty in the manufacture. 

A Gentleman—As regards draining in the summer season, how do you get 
the level? 

Mr. Smith—By the spirit-level, of course. 

AGentleman—The great object would be to get it done cheap; but it 
would be much more expensive if done in the summer. 

Mr. Smith—No doubt; but if [ had the choice of executing drains during 
the winter, at an expense of 50 per cent Jess than the summer, I would prefer 
doing it in summer, The efficiency 1s of far more importance than the 
expense. 

A Gentleman objected, thet in summer sometimes the land was too hard. 

Mr. Smith—That may be the case in some places, but the great bulk of 
tbe land will retain as much moisture as will enable you to get through it 
with the plough. Of course that will be subject to variation in different 
parts of the country. In some places it had better be done when the ground 
is more moist. Still, I would recommend it to be done, not in the winter, 
but in the spring or autumn. 

A Gentleman—I may perhaps be allowed to say that there are cases where 
subsoil ploughing is effective without thorough draining—as, for instance, in 
the soils of the moorlands. I have tried it myself in the moorlands, and 
have found that by simply breaking up that pan which holds up the water 
which made the lands dry in summer, and wet in winter, all the water es- 
caped; and land before not worth 5s. an acre, let for 20s. after it was done. 
That was certainly a peculiar case. 

A gentleman inquired whether the rocks under the stratification were hori- 
zontal or perpendicular. 

Mr.Smith—There was very little stratification {at all. I am perfectly 
aware of what has been stated with regard to destroying the pans, such as 
are placed upon gravel; and though in the gravel the opening must be at a 
considerable distance, and consequently the water will be long in finding its 
way out, if it gets into Ше channel it will go off easily. These dry soils 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


343 


retain moisture a great deal too Jong jfor agricultura] purposes. А neigh- 
bour of mine was draining his land—a sort of irregular suhsoil—and in some 
places had very considerable ruts or rising ground, with sandy or gravel bot- 
tom: he instructed his steward to stop the drain when he came to those 
holes. This was done, and two wioters after the gentleman was coursing, 
one day, and all at once his horse sank over the fetlocks in the soft ground. 
He called out to his steward to show the cause, aad his steward explained 
that this was the portion of land on which he had desired the drain to be 
stopped. l mention this fact to illustrate what 1 have said, tbat when 
agriculturists determine on draining a field, they should resolve to drain it 
wholly, otherwise they are only throwing the expense away. 1 have seen 
instances where persons have drained wet parts, and left what they consi- 
dered dry undrained. They very soon found that the land which was formerly 
the wettest, was then driest, and that when the part which had been drained 
was ready to receive the seed, they were delayed a few days till the other 
portion was sufficiently dry. Іп a country such as ours, where we have much 
changeable weather. all agriculturists know the advantage of a single day. 
Now, if a field is uniformly drained all over. you will perhaps be able to sow 
your seed one, two, three, or four days earlier than if it were not drained ; 
sometimes now you lose the opportunity altogether. hecause it frequendy 
happens that two or three days intervene; very newly-dried will be ready 
for being sown, whereas other Jand which was not drained would require a 
week or fortnight before you could sow it. 

With regard to the application of thorough draining on porous bottoms, 
no doubt much good will be effected without subsoil ploughing. I have 
found it most efficacious on sandy and gravel bcttom. Many persons think 
that by so doing mischief would result; but } have known instances of land 
of that nature being very greatly improved after being stirred up by the ap- 
plication of the subsoil plough. 

A Gentleman— Your observations apply to thorough draining; many peo- 
ple call ıt furrow draining. 1 wish to know whether you have any reference, 
to deep draining, and how, as in the case of a spring lying deep, you meet 
the difficulty occasioned by the water. Two feet and a half drains would not 
touch a spring such as that described on the diagram. How do you get 
away the spring water, 

Mr. Smith—They are called furrow drains, because they are made in the 
furrows. 1 callit the mode of thornugh draining. 1 use the term to express 
the result. They are called sometimes wedge drains, top drains, and tile 
drains: but the principle is, that you have the drains sufficiently close toge- 
ther to carry off the water quickly ; and then. that the best mode of laying 
them off for that purpose is to arrange them in parallel lines, and earry them 
as much as possible in the sloping direction of the land. 

With regard to springs, the spring water can do no harm till it enters the 
subsoil ; so long as it keeps below that, you need not eare about it. The mo- 
ment it reaches the bottom of the drain, it finds its way into it, and will be 
carried off by it. I have found it necessary, sometimes, to carry a drain 
through the eye of the spring. Springs sometimes come in little chaunels, at 
other times in a sheet, according to the nature of the subsoil. When they 
come in asheet, the cross cutting completely scarifies them. Ifa spring 
comes out at a round opening and happens to fall in between two drains, 1 
have found it necessary to cut the drain into the eye of the spring. But in 
every instance where the water flows between two beds, I have found that. by 
cutting the drain across, it was completely cut off. 

I will new describe to you the mode of constructing the draining tile of 
Lord James Нау. One way of doing it is to construct the tile on the ground . 
and then carefully place it in the drain. The other is to execute it in the 
drain as you go along, and immediately to cover itup. The composition of 
the tile may be varied considerably, but the proportions which I have foi nd 
to do very well are— 


Lime. за 1 рагі 
Sharp fine sand . 3 parts 
making altogether 74 parts, or I measure of lime to 6} of saud and gravel; 
the cinders may either be used or not. The gravel selected should not be vf 
a large size. 

(Mr. Smith then exhibited the manner of forming the tiles on the ground 
near the spot where they are to be used. The machine consisted simply of a 
large box, in the ‘bottom of which were placed the moulds and cores, the 
bos having at each end holes corresponding with the size of the cores at which 
to draw them out. The moulds being placed in the box, the box was closely 
filled with the concrete, whieh was firmly beaten down, and then the sub- 
stance to form each tile was compressed by instruments adapted to the 
length of the Ше. The cores were then drawn, the moulds and box lifted. 
and the tiles left behind, requiring only drying in order to bc fit for use,] 

Mr. Smith continued— 


i part 
3 paris 


Blackened cinders 
Gravel . & 5 Р 


344 


In our district lime is very dear ; it costs about ЖІ per ton in the shell. 
The cost will be— 


One ton of lime . 5 2 2a) ww 
Halftonofeinders . о Ш 3 
Four tons of sand à 5 040 
Two tons of gravel . : 0 5 6 
Grinding . ü à (Ш 25 48 
Workmanship . 010 0 

£23 0 


These quantities will make 2880 tiles, which will be about the rate of 15s, 
per thousand. І would recommend in all cases that the gravel and the sand 
should be ground together, as thereby the lime goes much farther. By 
grinding them, also, in a wet state, they are better prepared to make the mis- 
ture which forms the concrete, 

A question has been handed 10 me, as follows:—** What effect have 
thorough draining and subsoil ploughing on the habit of throwing out the 
wheat plant by frost?” There is no difficulty in answering this; because it 
is well known to be owing to the moisture that the wheat plant is thrown 
out. and whatever removes the moisture, will have the favourable tendency 
required. 1 have known many places where almost every winter the greater 
part of the plants were thrown out. Naw, the result of thorough draining 
and subsoil ploughing is, that they retain the plant perfectly well, and have 
very abundant crops. 

The best of the two modes which I mentioned of forming the tiles, is to 
make them just where the drain is wanted, and ina few days they will become 
so dry that they can be placed in the drain. One disadvantage is, that these 
tiles will not stand carting fora length of time. They require?several months 
before they will admit of being laid one over the other. But, in most in- 
stances, the making of the tiles сап be accomplished on the spot, and in the 
course of a few days they may be put into the drain. lt is, then, of great 
importance to cover them immediateiy with some light soil, free from stones. 
and to beat them down so as to preserve it from injury. If there are any 
stones in the soil, they may get down to the tile and seriously injure it. 

This is an instrument with which to form the tile in the drains. 

[The lecturer then exhibited the method of forming the tiles in the drains, 
which is done by placing the mould in the place in the drain to be oceupied 
by the tile, then laying upon it the conerete, and after pressure by an in- 
strument similar ta that used in the former process, drawing out the mould 
by means of a long handle attached to it for that purpose.] 

Mr. Smith—With reference to the tiles, } would remark that it is better to 
make them in moist weather than in dry. 

A gentleman inquired how long it would be before the drain could be 
filled in. 

Mr, Smith—1 consider it completed when the soil is put over the drain. In 
an experiment which I made in Forfarshire, as soon as the core had been 
withdrawn, when the soft soil had been beaten over the conerete, it was fia 
to be walked over in two days after. Пауіпр no greater covering than that 
on it, I jumped myself on the tile from the surface, without doing any in- 
jury, so that 1 consider beating the earth over the tile perfectly secures it 
from injury, and the moment it is completed it is beyond any danger—one 
day, at least, after the core is withdrawn. 

A Gentleman—If I understood Lord James Hay right, he said it is better 
not to let the water run through immediately. 

Mr. Smith—I should say that precaution was quite necessary ; there would 
be some risk of the lower part being washed and injured. Mr. Littledale, of 
Cheshire, has also made experiments on the system. l cannot eatch his eye, 
and therefore do not suppose he is here, or he would bear testimony to the 
advantages of it. The old mode is to have narrow ridges not more than 
three yards broad. because otherwise there would be no crop at all. There is 
generally a fringe like a bristle at the top of the ridge, and there 15 nothing 
in the furrow below. There is a gentleman who has followed the plan of 
thorough draining and subsoil ploughing, and has laid down his land flat ; 
and he has succeeded іп converting a very sterile clay into a clay which has 
borne a very splendid crop of potatoes, which he has sold this season for 
401. an acre. 

I have an interesting communication to-day from Seotland, which, though 
not immediately connected with the subject before us, bears intimately upon 
it. There are great doubts respecting the propriety of putting seed deep into 
the soil, or covering it very lightly. Experiments have been made on that 
subject, but none so conclusively as that which 1 heve now before me, which 
relates to the springing np of the more tender seeds, the grass seeds ; and it 
shows the great importance of having a shallow covering over them. This 
experiment was made by the Messrs. Drummond, of Stirling, the individuals 
who first introduced the agricultural muscums. 
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This experiment tends to show the great importance of a light coverinz to 
grass seeds, 1 have made a harrow of peculiar construction, which reduces 
the surface soil very much without tearing up the ground. It has no teeth, 
but acts by little sharp discs, closely set together, which curve very slightly. 
I have found this instrument also very eflicacious if used as a brush harrow. 

A great many questions have been put to me in the course of the lecture, 
which I have endeavouretl to answer as satisfactorily as 1 could. 1 now take 
the liberty of referring to two gentleman, who have had opportunities o f 
seeing what has been done hy the application of thorough draining and sub- 
soil ploughing. One of these gentlemen is well known as au eminently 
scientific man, who has visited my farm, and has obtained information as to 
what it was in its original state, and to what it has attained by cultivation ; 
I mean Dr. Buckland. 

Dr. Bucktann—Gentlemen, I am one, I believe, of the few individuals 
present who have had the opportunity of visiting the scene of these most 
interesting experiments. I believe the term Dean-stoning has been applied 
ta the process, but ‘thorough draining" is the designation given to it by 
Mr. Smith. Every word uttered by Mr. Smith 1 can verify from my own 
personal inspection of his farm. 1 went there disposed to criticise, and there 
is but one attempt at criticism that 1 can offer on all 1 have heard or seen of 
Mr. Smith; and that is, that he talked just now of making straight lines 
round the hill. There may be a rule for doing that in Scotland, but it is at 
present unknown in this part of the empire. TI сап find no other fault, and l 
think that what I have said is the greatest compliment I can pay Mr. Smith. 
lexamined the pond which has been spoken of, and 1 could find nothing 
there which indicated the presence of earth. Therefore it is quite clear that 
there is no tendency by any natural process to fill up those draias. A most 
important point is the total absence of furrows—an advantage which was not 
so fully pointed out as it might have been. The wetting which you have in 
the gutter, and the too great dryness which you have on the upper part of 
the furrow which you have in an ordinary field are avoided, aud a healthy 
condition is assumed over the whole field, whether one or one hundred acres. 
One fact is better than any criticism which I can offer. On my return I 
visited Sir Robert Peel. and was conducted by him to see the worst farm on 
his estate. One of the fields which should have had grass upon it consisted 
in three-fourths of it of burnt clay, and one half was fall of little plashes, 
which the tenant had covered with rotten dung. lt was impossible that the 
moisture flowing from this could go down; it therefore began to dry, and its 
whole virtue was going to the wind. Sir Robert admitted the badness of the 
tenant, and promised to adopt the system I had recommended in one of my 
pamphlets. 1 heard no more of the matter till about the end of last autumn, 
and then I received a letter, which stated that Sir Robert had obtained pos- 
session of the farm, and was proceeding to drain it in the manner recom- 
mended by Mr. Smith. 1 hold it very important to get another experiment 
made in the west of England. Y saw—and this shows the connesion of 
geology with agriculture—what the original condition of the soil was, as 
there isa small fragment of it over the hedge. Mr. Smith's soil is more 
than a foot deep, while over the hedge it is not more than three ar four 
inches of the coarsest soil, not worth more than half-a-crown an acre ; the 
value of Mr. Smith's I will not mention, but perhaps 3/. or 41. an acre would 
be a fair guess. Now, Sir Robert Peel has in one year wholly changed this 
by improving the subsoil ; and you shall hear the result sent to Sir Robert by 
his bailiff, to be transmitted to Mr. Smith. After the land had been drained 
on Mr. Smith's plan, it was limed with four tons of good lime per acre; it 
was then ridged up, the ridges afterwards split, and rotten dung put between. 
It was immediately moulded up, and the seed drilled on the ridge over the 
dung, so that the seed had the benefit of the dung at the first stage of vege- 
tation. The first crop of turnips produced was four times greater than any 
erop produced on the same field at any previous time. The manure was 
good farm-made stable manure and farm-yard dung mixed; the proportion 
was 12 tons an acre; the best crop was 27 tons an асте; the seed (the Here- 
fordshire white) was sown the 21st of June. The second best (26 tons) was 
red giant, sown the 23rd of June; the next was red top, sown the 24th ot 
Jone; and the next the white globe, sown the 25th of June. The whole of 
the seed was from Skirving’s, of Liverpool, and 2110. per acre was sown ; the 
ridges were 24 inches distant from each other. That document was signed 
by Thomas Hill, Sir Robert Peel's bailiff. This is the result of twelve months? 
experience only, for Sir Robert Peel wrote to me, and said he sowed under 
unfavourable circumstances, and his neighbours were laughing him to scorn. 
Whether or not 26 ar 27 tons of turnips an acre is a failure, on Jand which 
never before produced 6 tons an acre, it is for you to judge. Неге ts the 
whole expense repaid in the first year, and the land for ever worth forty 
shillings an acre. 

А gentleman from Berkshire, \ ho had cultivated a portion of Bagshot 
Heath, spoke highly in favour of Mr. Smith's system, and alluded to that 
gentleman as having al nost taught him the rudiments of agriculture. 
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MR. VIGNOLES’ LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE, 


SECOND COURSE—LECTURE XII.—RAILWAY ESTIMATES. 


Tins lecture had reference to the consideration of estimates, as applied to 
railways—that is. ta ascertain lineal dimensions, superficies, and cubic con- 
tents, and, affixing the proper rateable prices, to work out the monied results. 
The Professor said, that, probably, the most ready way to give a general idea 
on this subject would be to go briefly over the several heads to be considered 
in framing an estimate. It was assumed that proper plans and sections of 
the work had been prepared in a skilful manner beforehand, Mr. Vignoles 
strongly insisting on the necessity and importance of having all such docu- 
ments furnished on a much larger scale, and with vastly more attention to 
accuracy and detail, than had often hitherto been the case, particularly for 
Parliamentary estimates, observing, that erroneous data and calculations 
could not but result from a neglect of this rule: and, he stated, that, al- 
though many of the standing orders of Parliament were annoying in some 
respects, yet the principle on which they were framed, went to compel a 
compliance with forms, in doing which, greater previous investigation and 
accuracy of plans and sections, became absolutely indispensahle. 

The quantity of land required formed naturally the first item of an estimate. 
lt was but seldom, indeed, that the very small economy of taking land for 
one hne of railway only was adopted. To a given breadth, therefore. for a 
double line—say, from eight to ten yards—mmust be added the necessary 
allowance for fencing and ditching—say, three yards on each side—making a 
constant breadth of fourteen to sixteen yards of land throughout, mdepen- 
dent of the necessary slopes in excavations and embankments ; the additional 
quantity for these, depends, of course, on the depth of the cutting, or height 
of the bank, in the various places, and on the ratio of the slopes of the 
earthwork. Suppose, in a cutting or bankiog of ten feet, this ratio to he one 
horizontal to one perpendicular, then, such slopes of one to one require ten 
feet additional breadth of land on each side—together, twenty feet—viz., 
iwice the depth or height to be added as a further breadth, beyond the 
constant one for the railway and fencing. In like manner, for slopes of one 
and а half, two, two and a half, or three to one respectively, multiply the 
varying depths or heights of cutting or embanking by three, four, five or six, 
as the case may he, for the necessary augmented breadth of land due to the 
slopes. along their several extents; and thus, from the lengths measured, 
and the heights figured, on the section, the varying quantities of land are 
obtained, multiplying length by breadtb, and reducing the areas to acres and 
parts for agricultural districts, and to square yards far land in towns and 
their immediate vicinities. For the prices to be assigned to these superficial 
quantities, the engineer must depend on the land valuer, who is also to judge 
of the amount of contingent damages. On an average, the actual quantity 
of land for a double line of railway, including the slopes of earthwork, may 
be taken at ten acres to the mile, but the precise areas must be ascertained in 
detail in the way explained. The cost of land for many of the leading lines 
of railway had been as much as £5000 per mile for the whofe of their 
length. The cost of land for lines at a greater distance from the metropolis 
was less—still, from the numerous contingent after-charges, in respect of 
land, the sums were large, and had often far exceeded the original estimates. 

The fencing of the land comes within the province of the engineer, though 
itis sometimes comprised in the item of land. The mode of fencing must 
always be regulated upon the custom and materials of the country. Dry- 
stone walls, earth mounds with furze hedges, posts and rails, quickset 
hedges, and bruad side-ditehes or drains, are the principal kinds of fencing 
through agricultural lands ; walls of brick or masonry, set in mortar, are 
generally called for through towns or building land. The several lengths of 
each of these are ascertained from the plans; the prices are obtained in the 
localities. Including farm gates, the cost of fencing varies from Is. 6d. to 
3s. per yard linealin the country. In the vicinity of towns, for stations, &e., 
the price will vary from 5s. up to 10s. per yard, according to circumstances, 
which it rust be the business of the engineer to ascertain. 

The third item is usually that of Earthwork—that is, to reduce the undu- 
lating natural surface of the ground to the railway level or gradient, hy 
cutting through hills, and filling across valleys. Mr. Vignoles having, in 
the first course, entered at large into the consideration of earthwork, thought 
it unnecessary to say much here. The price of the earthwork depends ab- 
stractedly on the average work that an able-bodied man can perform in a 
day, in various soils—this it should be the study of the engineer to deter- 
mine. The mere price to the workman, for getting and filling, may be taken 
at from 21. to 54. per cubic yard, for the various kinds of sands, gravels, 
or clays ; anl from 6d. to 2s. for harder materials, rock, &c., but, in addition, 
various other matters are to be provided—barrows, planks, wagons, tempo- 
rary railways, &c.—the present madern practice in moving large quantities 
of earth is vastly different to what it was іп this country thirty years agn» 
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or to what it still is on the continent, more particularly in the greater dis- 

tance to which the material is carried; these several distances between the 

excavations and the points of depositing them, either into embankment or to 

spoil, must be ascertained from the longitudinal section, and a careful exami- 

nation on the ground—these distances are technically called the lead; for 

distances under a quarter of a mile. the prices are higher, in proportion, 

than for longer distances. Taking the average description of soils, and the 

average distances, 18. per cubic yard may be taken as a covering first esti- 

mate, upon the whole number of cubic yards of excavation or of embank- 
ment, whichever may he the larzer quantity shown upon the section. The 
quantities of earthwork in a railway. on an averaze per mile throughout the 

whole distance, might be taken as a characteristic of its cost, so far as mere 

construction went, independent of carrying establishments, stations, and 
land. aver which items the engineers seldum had control. Mr. Vignoles 
said it would be very interesting to have an abstract of the quantities and 

cost of the earthwork, distances carried, &c., on all the railways, and indeed, 
of all the other items of the works, as actually executed; they would be- 
come valuable precedents for future estimates, particularly if accompanied 
by explanations of the cirenmstances under which the operations were car- 
ried on. The great haste with which many of the railways were executed, 
while the late powerful excitement lasted, had added greatly to the cost, by 
raising the price of labour. Mr. Vignoles stated that he bad already given 
some such abstracts of the railways that had been executed by him, or under 
his directions, and he was prepared to give more, and he hoped tbat other 
engineers would follow his example, as it eculd not but be very satisfactory 
to the proprietors of the different concerus, as well as a justification to the 
engineers themselves, and to the directors, that they could go into the mi- 
nutest detail of expenditure. The Professor then gave abstracts, in round 
numbers, of the quantities of earthwork on many of the principal lines of 
railway, as well as could be ascertained from the sections. He mentioned 
the North Union Railway, twenty-one miles long, with 125,000 cubic yards 
of earthwork per mile, at an average cost of 103d. per yard, including all 
extras and contingencies. The Midland Counties, 572 miles, with 100,000 
enbic yards of earth per mile, at an average cost of 13d. per yard, including 
slips and all charges, the soils nearly the same in each, and the average lead 
nearly alike—viz., one mile—attributing the difference to the great haste and 
great demand for labour in the latter. The mean of these would be now a 
fair estimate. 

Having estimated for the cost of obtaining the artificial bed of tbe rail- 
way, the next item would be the Bridging and Masonry—that is, to restore 
the previously existing communications of roads, canals, or other railways, 
the passage of rivers, watercourses, &c., &c., by viaducts, aqueducts, ordinary 
bridges, culverts, drains, &c., and often by heavy retaining and breast walls. 
Under tbis head came the bridges of brick, timber, or iron ;—in very marshy 
countries, where tlie foundations are likely to be bad, and the drainings 
liable to be affected, timber may be resorted to, and used in the shape of 
piling, with cross beams to sustain the rails across the openings, avoiding 
thus the cost of arches, abutments, and wing walls. The ascertainment ot 
the several superficial or cubic quantities in each of these different construc- 
tions, is a matter of simple mensuration from the working drawings. The 
aitachment of prices to these, in all their various details, with sufficient 
accuracy, depends on the mature judgment and experience of the engi- 
neer; and itis by a long course of careful stndy and observation that the 
young student, in his employer's office, and on his works, can alone hope to 
acquire this knowledge. lt was but too common, in making estimates, to 
fall short in this item, particularly in the number of occupation bridges, 
which, owing to the complicated holdings, improvements, &c., had to he 
provided for to a vexatious extent, or bought off. The masonry is generally 
in proportion to the earthwork, and in many cases has happened to be of 
nearly the same amount of cost. The average number of bridges on a main 
line of railway might he taken at five for two miles. Diversions and em- 
banked approaches of roads, gravelling or metalling the new surfaces, and 
the contingent operations, should be separately calculated. They are ìn- 
eluded under the head of fencing, of earthwork, or of bridging, or kept as a 
distinct item, according to the practice of the engineer. but they forma 
large sum, varying from 1007. to 5002. per mile, according to circumstances, 
and, in preliminary estimates, are too often omitted, or are put into that 
refuge for all deficient items—contingencies. 

The item of Upper- Works in general, or permanent way, had been gone into 
so fully in the recent lectures, that it was not necessary here to do more than 
mention it, as forming a leading point in considering estimates. It is usua] 
to add 10 per cent. upon all the items of the estimate, properly belonging та 
the engineer. Besides these were the preliminary expenses af surveys and 
Act of Parliament. The management, including cost of conveying, &e.. 
and all salaries and expenses of direction. office, engineers, solicitors. бе, «e. 
Then came the expenditure on the stations, engines, carriages, repairing and 
building shops, fittings. and all the carrying establishment necessiry for 
passengers, also for goods and for warchouses, wharfs, and other accammo- 
dation, !t was in them the heavy extra expenditure of railway capital 
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mostly went, and which, in the early stages of the railway system, could no 

be properly judged of. By way of summary, Mr. Vignoles said he would 
give, in his next lecture, the actual cost of one or two lines of railway which 
had come under his direction, and which might be useful by way of reference 
in making out estimates on other occasions, though the construction and 
working of railways must be regnlated on much more economical principles 
than had hitherto been the case, or no more of them would be undertaken, 


LECTCRE XIII. 


In continuation of the observations on Railway Estimates, which had heen 
commenced іп the last lecture. Mr. Vignoles observed that, having therein 
gone fully into the items of construction of railways, he had only glanced at 
the very necessary provision to be made for the efficient working of them— 
viz., the Stations and Carrying-establishment, upon which he would say a few 
more words, for it was mostly under this head that the chief causes—or, 
rather, the chief excuses—for extra expenditure, or excess of estimates, had 
arisen. Properly speaking, this item, so costly, and yet so indispensable, 
should be taken as falling on a railway company, not as proprietors of the 
road, but as carriers—the distinction being, that if the railway was let on 
lease, as canals have been, or if everybody could carry on the railways, as 
they do on the canals—if, in short, publie safety and publie convenience, and 
generally necessary arrangements, did not make it imperative, or. at least, 
highly desirable, that the railway companies should be carriers (of passen- 
gers, at all events), the expense of stations and carrying establishment 
would not fall on them, though they must still be incurred by some parties, 
before the railway can be brought into profitable operation; nevertheless, 
the publie, who are to use and be benefitted by the road, having, after all, 
to pay in one shape or another, are greatly interested in a proper expenditure, 
any excess of which is sure to be felt in inereased charges or in diminished 
accommodation, until the grievous expenditure of a rival line is introduced. 
In analysing the cost of Stations it is obvious that the land always forms a 
prominent item, for, being near towns and populous places, itis to be bought 
by the yard, and not by the acre—building land, villa land, &c., &e., instead 
of mere fields. Hence, it will not be surprising, 1f itis found that the cost 
of the land, for the stations only, on many of the great lines, has amounted 
toas much as one-third of the whole cost of land for the railway. The 
buildings erected at stations may be divided into three classes—those for the 
accommodation of the passenger traffic—those for the goods, minerals, &c.— 
and those for the repair and maintenance of the eugines, carriages, &c. 
At principal towns, therefore, large and distinct establishments must be 
erected ; and, on long lines, a principal central depót for the engines, is 
often required in addition. At the miuor and road stations the whole may 
be grouped together under one roof. Іп no department of expenditure 
have so many differences, and so much useless extravagance in construction 
and arrangement, been displayed, as in the buildings at stations; and 
hundreds of thousands of pounds fiave been absolutely thrown away from 
want of sufficient forethought and consideration, and by erecting enormous 
masses of buildings, either at the wrong places or in an injudicious manner. 
It was better to wait until the character of the traffic was ascertained, before 
making such expensive permanent establishments, and then to increase the 
aecommodation by degrees. Asan example of a moderate expenditure under 
this head, Mr. Viguoles mentioned some particular instances, and went 
somewhat into detail. At the terminus of a railway in a manufacturing 
iown, with 80,000 inhabitants, there had been an expenditure of £9,500. for 
tbe passenger buildings, sheds, &c., &c.; £5,500. for goods’ warehouses ; 
about £2000. fur the mineral traffic; and about £3000. for fixtures, turn- 
plates, &e.—say, in all, about £20,000. exclusive of the land, which had 
amounted to a very large sum, upwards of £13,000., including a good deal of 
Spare space, existing buildings, &e., ес, Ata smaller town on the line, but 
with some extent of goods’ traffic, the cost for passenger buildings, sheds, 
Xe., was £2500,; for merchandise accommodation, £3500. ; turn-pl ates, 
fixtures, tools, &c., &c., £1000.; land about £3000. On the same railway 
the cost of six or seven various minor road stations, including water tanks, 
coke and engine sheds, tools, &c., was £3500.; land about £1500.; sundries 
on the whole line about £1000.—being a gross expenditure of £50,000. on 
station, land, and buildings, for a line of about twenty-two miles, which is at 
the rate af £2273. per mile; and the corresponding carrying establishment 
of engines, tenders, &c. (for passenger traffic only), was about £19,000. ; for 
passenger carriages of three classes, horse-boxes, trucks, &c., &c., about 
£13,0C0. (the wagons for merchandise, coal, &c., as well as the engines, &c., 
being provided by carriers on the line, who provided their own carrying 
stock); and the necessary buildings for repair and maintenance of engines, 
carriages, &c., with tools, fixtures, бс. &c., about £12,000.—making a gross 
cost of £44,000., or £2000. per mile. The whole of this concern having been 
arranged with the strictest regard to economy, may be taken as a fair aves 
tage, and it will be safe to say, that £4000. per mile for an effective carrying 
vstablishment, with the necessary stations, is a moderate sum. For lines of 
less traflic, if of considerable extent—as, for instance, say for some of the 
long lines from the present railway termini in the north of England, to 
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either of the principal towns in Scotland, a smaller amount might be suffi- 
cient; but Mr, Vignoles considered that it would be unwise to estimate a 
smaller expenditure than that of £3000. per mile for Stations and Carrying- 
establishment, on a line to be worked by locomotive engines, and it would be 
much safer to take £4000.; on either of these sums, £1500. per mile for the 
locomotive stock and buildings must always be estimated, and about £500. 
per mile for the carriage department—leaving from £1000. to £2000. per 
mile fur the stations, according to the extent of accommodation ; keeping 
the instances of the extraordinary outlay on some of the principal railway 
lines as examples to be avoided, and not to be imitated, or referred to, as 
necessary. 

Under the last'head of Management, came all the various and miscellaneous 
items of expenditure. between the first concoction of the project, to the 
closing of the capita] account. The preliminary expenses of examining the 
ground, levelling, surveying, maps, &c., and ай the formalities in the en- 
gineer's department, to enable application to be made to Parliament; the 
ascertainment of the traffic, revenue, travelling, and other expenses of 
various kinds, &c., &c., generally undertaken by the secretary ; the valuation 
of land, &c., by the surveyor; the collections of the names of owners and 
occupiers. notices to them, applications for their assents, &c., and the ma- 
nagement of the Bill throughout all its stages, falling to the charge of the 
solicitor. АП these must be incurred before a spade was put into the ground, 
and had heretofore varied from £500. to £1000. per mile, according to the 
facilities afforded, the opposition encountered, the length of the line, 5с. In 
future estimates, it was to be hoped this item might fairly be put, as not ex- 
ceeding the smaller of these sums, Then came the setting out of the line, 
the detailed levels and surveys, and all the office work of the engineer, until 
the works are pnt into the hands of the contractor. The minute valuations 
of the property to be taken, aud the juries, references, conveyancing, stamps, 
and all the various legal steps until the company are put into full possession, 
Then the office establishment for regulating all the financial and ministerial 
affairs, and the temporary arrangements, police, lawsuits, and legal and 
illegal charges of all kinds, taxes and rates, interest and commission to 
agents and brokers, travelling expenses, salaries, and a great variety of dis- 
bursements of a miscellaneous kind, which, in the aggregate amount to a 
large sum. The whole of the outlay thus coming under the head of Ma- 
nagement has varied from 5 to 10 per cent. on the gross cost of the railways 
hitherto executed, according to their extent, and the amount of capital em- 
barked, and especially according to the degree of vigilance exercised to keep 
down expenses, which depends chiefly on the director or secretary, or under 
whatever name the actiug manager of the company may superintend. 
Judging from the examples past, and the deep impression which has been 
made on the public mind of the necessity of economy in every department, 
Mr. Vignoles thought 5 per cent. mght be estimated hereafter, unless the 
lines were very short, and the capital small. 

іп recapitulation, the Professor observed, that the young engineer should 
always keep in view, for his estimates, the preceding great divisions of the 
cost—viz., land, including the damages, and fencing—earthwork—works of art 
(bridging, masonry, &c.)—upper works (the permanent railway proper)— 
stations and carrying establishment—management—and having, in his first es- 
timates, allowed amply for each of those items under their several heads, 
he should add at least 10 per cent. for unforeseen contingencies. Some of 
the preceding items would be common to almost all railways, and others. of 
course, would vary greatly, according to local circumstances, chiefly regu- 
lated by the amount of earthwork ; for, as that is heavy, so the works of art 
become costly, since the works of art are merely to restore the existing com- 
munications uf the country, and the natural or artificial water-courses and 
drainage to their state before disturbed, or as near as may be, and that to an 
extent iu exact proportion to the civilisation and improvement of the coun- 
try, to enforce al] which stringent clauses are inserted in the Acts of Par- 
liament, and plenty of persons are always on the watch to enforce them. 
Mr. Viguoles observed, that the land, levelling of the ground, and restoring 
of communications, might, on the average, including contingencies, extra 
land, &c., be taken as forming about 50 per cent. on the tota] outlay of 
railways hitherto executed. But, referring to the items the Professor had 
gone over iu detail in previous lectures, it appeared that, when proper 
economy and circumspection was used, the necessary cost of the railway 
proper—tbat is, tho necessary quantity of land for the road only, a good 
substantia] set of upper works for a double way, and a complete and effective 
carrying establishment—might, and had been, obtained for £10.000. per 
mile. All beyond is expenditure to obtain gradients, more or less perfect, 
and Mr. Vignoles thought that the great error all engineers had hitherto 
commitied, the cardinal mistake—of which he himself was far from guilt- 
less—was, seeking to make railways, intended, as they were, chiefly for 
passengers, too perfect—that is, of cutting down hills, and filling up valleys 
to too great an extent, on the erroneous supposition that the engines were 
always to carry maximum loads, which was very seldom the case, and never 
would be so on lines at a distance from the metropolis, particularly such as 
the lines into Scotland, previously mentioned. In short, the Professor in- 
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sisted that the engineer shauld, in such instances, and for the cross railways, 
which he yet hoped might be introduced, make the gradients and curves 
much less theoretically perfect ; and that the amount of expenditure, beyond 
the above stated necessary one ot £10.000. per mile, should be reduced to 
the very minimum ; and he considered that henceforth an average ot £15,000. 
or £16,000. per mile, and a maximum of £20.000.. or, in very extranrdinary 
cases, indeed, of £25,000., should be looked to for the construction of double 
lines of railway in any country, but that in most cases, of light traffic, and 
consequent adaptation of gradients, for single lines, a sum of from £7000. to 
£12,000. per mile would be the limit of total expenditure. Mr. Vignoles 
concluded by observing, that the preceding abstracts were deduced irom very 
detailed accounts, which had been arranged on a uniform system, and kept 
from the very commencement of each undertaking, so as to be available, at 
any time during the progress of the works, to show the exact state of the 
expenditure; and had been finally worked out to the nearest thousand 
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pounds, as above. And the Professor expressed his great hope and expecta- 
tion that this example would be followed. and that similar accounts would 
shortly be forthcoming, of the corresponding items of cost on all the prin- 
cipal railways іп this and in other countries, more especially where com- 
plaints of improper excess of expenditure over estimates (well or ill-founded) 
had been charged, for the publication of such accounts—and the more in 
detail the better—would be the most complete defence of the directors. and 
the most satisfactory explanation from the engineer, and alike valuable, as 
statistical information, to the country—as salutary guidance to the capitalist 
and speculator—and as valuable information and warning to the old as wel 
as to the young practitioner. 

The preceding is a very brief outline of this interesting lecture, and the 
following, we believe, is a correct abstract of the cost of the two railways 
quoted by Mr. Vignoles. 


Comparative Abstract of the Cost of (wo Principal Lines of Railway, under the general heads of Expendilure, as deduced from the very latest accounts 
of Actual Expenditure, brought out to the nearest round numbers : 


| 
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| NORTH UNION RAILWAY 
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PROCEEDINGS OP SCIENTIFIC SOCIETIES. 


ACADEMY OF SCIENCES. 


June 20.—A paper by M. Vicat was read, “ On the nature of Pouzzo- 
lanes."—M. Vicat, having discovered the nature of the substance, has been 
able to compose a substitute with pnre clay, calcined whilst exposed to a 
dead heat, so as to get rid of eight or nine-tenths of the water combined 
with it. The best clay for the purpose, says this gentleman, is pipe-clay ; 
and in proportion with the admixtnre of iron, manganese, carbonate of lime 
or sand, is the defect of quality. 


M. Degousce gave an account of some recent results in the making of 
Zirtesiun wells, He states that he has bored for water in the plateau which 
extends from Lagny to the forest of Arminvilliers, at the height of 110 
metres above the Marne. In one spot an abundant supply of water rushed 
out, althongh he had gone to а depth of only nine metres. With M. De- 
gonsée's report he forwarded to the Academy a letter which he had received 
from Aimé-Bey, the director of the mines of Egypt, who announces his in- 
tention of re-opening some of tle bored wells of the ancients, at the foot of 
the Libyan chain, and requests that the necessary instruments may be seut 
out to him for that purpose. 


June 27.--4 paper оп the effect of oil in calming the waves of the sea. 
By M. Van Beck.—M. Van Beck thinks, with Franklin, that the pheno- 
menon may be explained by admitting that there exists between air and 
water a certain natural affinity or adhesion. Water, he says, takes in with 
avidity the air with which it comes in contact, so that it is with difficulty 
expelled. It results that, whilst a current of air passes over the surface of 
the water, the air attaches itself to the liquid, and creates small waves, 
which, as the wind increases, becume large and dangerous, As soon as these 
waves are covered with a membrane of oil, the adhesion of thc air upon thc 
water ceases to exist, and the surface is no longer disturbed. 


A communication was read from M. Combes, on the termal springs of 
Hamam-Escoution, on the Banks of the Raz-el-Akbar, in Algeria, about 


thirty leagues from Bona. The waters of these springs, which rise in the 
midst of a plain from little conical domes formed by themselves, are sulphu- 
repus, and of the high temperature of 80^ of Réaumur. 


July 4.—4A paper was read '* On the Geological State of the southern part 
of Brazil, ond on the Heavings-up of the Earth, which have at various periods 
chonged the appearance of the country," by M. Pissis. The ground examined 
is situated hetween the 12th and 27th degrees of central latitude, and com- 
prehends the space between Parana, San Francisco, and the sea. Three 
periods of rising or heaving up are perceptible in Drazil, the last belouging 
iu the end of the tertiary period. The immersion of certain strata placed at 
the bottom of the province of Bahia, and a slight elevation of the table lands, 
found between the sea and San Francisco, have been the results of it. 


“ On the action evercised on the surface of vorious Liquids, by the influence 
of the Vapour of certain Substances, and by their immediate contact.” By 
M. Dutrochet. Light hodies placed on the surface of the water are repelled 
to a certain distance by the vaponr of camphor, of ether, or степ of alcohol, 
and the essential oils. М. Dutrochet's experiments oppose the opinion 
hitherto received, that this phenomenon is due to the impulsion which re- 
sults from the rapid expansion of the vapour, which, striking on those light 
bodies, produces the removal of all the liquids subjected to the experiments. 
Ether is the one which produces the most vigarons movement of light bodies 
placed on water, mercury, and several acids and alkalies, hut the movemeut 
is not always a repulsion, and is subject to great variation. Thus the vapour 
of ether attracts flour of sulphur placed on the surface of sulphuric acid, and 
produces a repulsion on the surface of nitric acid. If water be added to 
these acids, the movement is weakened in proportion as the quantity of 
water is increased. М. Dutrochet attributes these different movements to а 
modification of capillary attraction. lle observes that, in reality, there is 
ueither attraction nor repulsion in the floating bodies, that their displacement 
impedes the current, of which the surface of the liquid is the seat, and which 
has its origin in the heaviug np or depression below the liquid, which may be 
reduced to steam. 


July 18.—A paper was read by M. Rameaux, of Strasburg, on ¢he vital 
heat of plants. М. Ramcaux has ascertained that the heat varies materially, 
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not only according to the external temperature, bnt also in the different por- 
tions of the plants. This he attributes to the flow of the sap, which, having 
reccived the vital heat from the direct action of the snu's rays, carries it as 
it flows; consequently, the portions immediately under the influence of the 
sap have a higher degree of temperature than thosc which are most distant. 


Another report was made to the Academy, on the cuirass of cotton felt, as 
a means of defence in war. In the first report to the Academy, the con- 
clusions of the commission were not altogether favourable; for, although it 
was admitted that the cuirass resisted the action of pistol balls, it bore traces 
of injury from the concnssion to which it was exposed. In the present 
instance, it appears that the cuirass was exposed to a severe test, by being 
fired at with cavalry pistols, at the distance of a few paces, and that it 
effectnally resisted the balls. 


July 25.—A paper was read by M. Vallée, “ On the mode of rendering the 
Lake of Geneva subsidiary to the Rhone.” Amongst the phenomena pre- 
sented hy the Lake of Geneva is one which has particularly attracted the 
attention of M. Vallée, viz. the sudden changes of level which in the country 
are called séches. Не attempts to account for this phenomenon by supposing 
the existence of a subterranean lake, communicating on the one side with the 
Leman, and on the other with the high valleys by means of natural wells, 
which are nearly vertical. In this way he endeavours to explain the rising 
and falling of the waters at Geneva, which have been frequently noticed to 
vary as much as two metres at a time, and to account for the rapid and ex- 
tensive changes which occur in the temperature of the lake. 


August 1.—M. Bessel, of Koenigsberg, and Professor Erman, of Berlin, 
were present. Hach read in French a communication to the Academy. 
The paper by M. Bessel was on the laws of afmospheric refraction as con- 
nected with astronomical observations. The paper by Prof. Erman was a 
report on a meteorological voyage of circumnavigation. In the course of 
M. Erman’s expedition round the world, the vessel in which he was, passed 
four times from latitude 50° north to 58° south, and dnring this transition 
M. Erman made observations with the barometer six times a-day. Пе states 
from them that, in general, the pressure on the barometcr goes on 
diminishing very slowly from the equator to the poles, and what proves that 
this depends on the general constitution of the atmosphere, is the fact that 
the diminution is constant and regular. Thus in the waters of Cape Horn, 
as well as on the coasts of Kamschatka, the mean height of the barometer 
is twelve millimetres lower than the mean height of the great equinoctial 
ocean. Пепес it follows, says M. Erman, that the pressure of the air is not 
the same on basins of the same level in vast seas. M. Erman concludes, 
from the result of his ohservations, that a hope may now be reasonably en- 
tertained of becoming fnlly acquainted with the general law of the distri- 
bution of the air over Ше surface of the globe, so far as that law may appear 
to depend on pressure. 


A report was read by M. Dufrenoy, on a communieation from M. Amédée 
Burat, respecting the position of the coal veins in the basin of the Saóne-et- 
Loire. The veins are not in strata, and they exceed in thickness all others 
known, but the veins are less continuons than in other coal districts in their 
direction and inclination, are mixed with clay, and he concludes that they 
have been formed hy a vegetation on the spot, periodically destroyed by the 
rising of the neighbouring waters beyond their ordinary level. 


Aug. 8.—M. Arago gave an analysis of a paper hy M. de Ruolz, on fhe 
means of fixing one metal upon another by the galvanice process. When the 
first paper of M. de Ruolz, on this subject, was read, the practical use of the 
discovery had gone no further than the precipitation of pure metals, and it 
remained to be ascertained whether mixed metals could be precipitated. 
This M. de Ruolz has done, and several specimens covered with a precipitate 
of copper and tin, in the proportions which constitute bronze, were submitted 
to the Academy. The red iint of copper, so offensive to the eye in ohjects 
of art prodnced by the galvanic process, has given place to the more delicate 
and pleasing appearance of bronze. The various advantages of the galvanic 
system are fully shown in the paper of M. de Ruolz. A precipitated coating 
must always be more regular and uniform than one laid on by hand. Tt can 
be made to any degree of thickness, and cannot be detached from the mate- 
tial to which it is applied. Iron roofs, for instance, both as to frame-work 
and sheet-iron, may be coated so as to resist the action of the atmosphere, 
and this withont any great augmentation of cost, for the coating may he 
thin, and the iron work itself, not being exposed to atmospheric action, may 
be made much lighter. For domestic purposes, the galvanic process as regards 
a leaden envelope, may be advantageously employed in various ways, and M. 
de Ruolz suggests that it would be well to employ it for iron shot, which 
undergoes great deterioration from exposure to the atmosphere. 


A letter was read from M. Agassiz, who has been for some timc encamped 
on the summit of the Aar, for the purpose of studying the phenomena of 
the glaciers. lle writes that the mass of ice in that part advances towards 
the valley at the rate of 220 feet annually, and the surface loses 7 feet of ice 
every year, which loss, however, finds its compensation in the infiltrations 
which becnme frozen, and raise the base. 


ug. 15.—M. Dumas placed before the Academy some specimens of the 
power of the newly-invented voller, hy M. Schatteamann, which, according 
to a former report, has been used with great effect in compressing together 
into one solid mass the fractured portions of the stones used for macadamizing 
toads. The specimens now submitted to the Academy are of two kinds. In 
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the one the iaterstices of stone are filled with sand, so compressed as to be- 
come as solid as the stone itself; in the other, fragments of stone are rolled 
together, and form the most complete cohesion. 


dug. 29.—A further communication was read from M. Agassiz. М. Agas- 
siz informs the Academy that he has ascertained that the glacier is throughout 
mined and sapped by watercourses, as he was convinced, from experiments 
which he had before performed, and of which he had given an account, that 
ice is porous in a high degree, and that the motion of glaciers is due in part 
to the infiltrations of water through the mass, thus undermining the hase ; 
and that the experiments on the glacier of the Aar have established the truth 
of this theory. М. Agassiz also mentions a fact which tends to corroborate 
what has been stated as to the phosphorescence of clouds. Пе mentions 
that it is more easy, on the glaciers at night, to distinguish the hands of a 
watch when the sky is covered with clouds, than when it is cloudless and 
the light of the stars is seen. Tle also states that the appearance of a peculiar 
snow, well known to all visitors of the glaciers, is not a snow that falls, but 
merely a modification of the frozen surface. 


Ina paper lalely read on some remarkable circumstances connected with 
the Daguerréotype, it was stated that a cameo having been suspended so as 
to hang near, but not to touch, a polished plate in a box from which all 
light was excluded, the engraving of the cameo was clearly and distinctly 
marked on the plate. M. Breguet, the celebrated watchmaker, has addressed 
a letter to the Academy, in which he states that he has frequently seen, on 
the polished inner surface of the gold cases of his flat watches, the name of 
his honse plainly and legibly marked, the impression having heen received 
from the engraved letters of the covering of the works, which did not touch 
the case. 


Sept. 5.—A communication was read from M. Vallé, a colour-maker, on 
the employment of a solution of caoutchoue for canvas used by painters. M. 
Vallé was led to the researches which have terminated in the invention which 
he has submitted to the Academy, by observing the injury cansed to the 
works of some of the greatest masters by the influence of the atmosphere 
проп the canvas. М. Vallé’s method of preparing the solution is at present 
asecret. Althongh applied to both sides of the canvas, it leaves it sufficiently 
elastic to prevent cracking, and secures it against the action of the atmos- 
phere. To this discovery he adds that of a peculiar kind of varnish for the 
painting, and thus he defies the ravages of time. 


The subject of ¿ke meteors commonly called shooting or falling slars, was 
allnded to. According to the last communications from M. Arago, the period 
between the I0th and 12th of August still retains a marked superiority for 
this phenomenon, which is still so little understood. M. Littrow, of Vienna, 
counted, on the night of the 10th of August, 129 of these meteors per hour. 
On the same night M. Bonard, of Rennes, counted 44 per hour; at Tours, 
and in the department of the Doubs, M. Laugier and M. Mauvais witnessed 
a shower of these meteors. At Paris and at Toulouse the observations of 
М. Eugéne Bouvard and M. Petit were attended with less marked results, 
but still they were sufficient to prove that the period of the year above named 
is that in which the phenomenon abonods. In a communication to the 
Academy, M. Bourdot, of Grand-Lemps, in the lsére, states that he watched 
with great attention the passage of these meteors on the night of tbe Lith 
ult. In no instance, when they exploded, did he hear any noise, hut the 
explosion was, іп scveral instances, followed by a long train of phosphoric 
light. 


INSTITUTION OF CIVIL ENGINEERS. 


April 26.—The Presivenr in the Chair. 


* A description of a new arrongenent for raising Ships of atl classes out 
of water for repair, proposed to replace the Graving Dock or the Potent 
Slip in certain situations ; with observations upon the other methods used at 
different periods for this purpose.” Ву Robert Mallet, M. Inst. C. E. 


This communication describes an apparatus proposed by the anthor as a 
substitnte for the graving dock or the patent slip, in situations where such 
constructions would be too expensive, or an inappropriate locality prevents 
their adoption. It reviews the principal methods hitherto in use—snch as 
stranding by bilge-ways, careening or heeling over, lifting by the camel, the 
graviog dock, the floating dock or caissoon, the screw and the hydraulic 
docks (both American inventions), and Morton's patent slip; it enumerates 
the localities for which each of these inventions is most applicable, and then 
gives the objections to them. The author then descrihes the general prin- 
ciple of his invention to be, the diffusion of the load or strain over the great- 
est possible number of fixed points, avoiding casual and unequal strains; that 
there should be uniform motion, with a power proportioned to the resistance. 
In providing for this, the joggle-joint is used thronghout. The machine con- 
sists of a platform, supported upon a series of frames with joints at each end, 
attached at the lower extremities to fixed points in the fonndation, and at 
the upper ends to the under side of the platform, which is traversed bya 
series of beams, to the ends of which are fastened rods connected with rollers, 
working in grooves along a suspended railway on the cantilevers of two 
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jetties, which are built to form the sides of the apparatus. A chain connected 
with all these rollers traverses in each suspended railway groove, and the 
power of a steam-engine and wheel-work, being applied after the vessel is 
floated on the platform and made fast, the frames raise the platform and 
yessel together gradually out of the water, permitting free access all round 
the ship; and when the repairs are completed, the whole is again lowered 
into the water. It is contended that many practical advantages would arise 
from this system—that the ship would not he strained, that time would be 
gained, and that it is snperior to the ordinary methods now practised. The 
calculations of the leverage, the division of the load over the fixed points, 
&c., are given in detail, and the paper is illustrated by a series of elaborate 
drawings and a complete model of the apparatus. 

Remerks.—Mr. Rendel thought that credit was due to Mr. Mallet for the 
science and the practical skill combined in the production of the contrivance 
under discussion; it was perhaps imperfect in some of the details, but he was 
inclined to believe that, in certain situations, and for vessels of moderate 
size, it might be adopted. Its construction would certainly be more ехреп- 
sive than that of a patent slip, hut it wonld be less costly than a graviog 
dock, and not liable to injury from hydrostatic pressnre, to guard against 
which frequently constituted a main portion of the expense of a graving 
dock. The foundation of this strneture might be simple, as the weight was 
distributed over so many points; he conceived, however, that unless it was 
established where the rise of tide was considerable, the foundations must be 
laid at a depth of 5 or 6 feet under low-water mark, to allow for the thick- 
ness of the frames and the platform beneath the ship’s bottom. Ile was of 
opinion that a modification of the plan might be advantageously employed 
for canal lifts. 

Mr. llawkins agreed with Mr. Mallet that a ship must be strained while 
on a patent slip, because the timbers were all bearing a weight at an angle; 
but more particularly when leaving the slip, as the stern floated whilst the 
stem was still on the cradle of the slip. 

Mr. Palmer did not admit the advantages of the proposed plan over grav- 
ing docks, for, as they are now cunstrneted, they possess every requisite con- 
venience for examining and repairing vessels; the gates are made to exclude 
the water perfectly, and the machinery for pumping is so effective, that a 
very short time suffices to lay the dock dry. The plan might possess some 
advantage over Morton’s slip in retaining the vessel in a vertical position, 
but it would be more expensive to construct, and he was not at all convinced 
that the objections urged against the patent slip were well founded. 

Mr. Gordon observed that the position of a ship upon a patent slip was 
exactly that in which it was built; he could not therefore understand why it 
should be so very injurious; besides, if the stern cradles were elevated, as 
was the case on some of the slips proposed by Captain Brown, the vessel re- 
mained nearly on an even keel. Another improvement introduced by Captain 
Brown was, substituting solid rollers for the wheels of Morton’s slip, the 
axles of which frequently twisted and prevented the progress of the vessel. 
Among the modes of examining the hottoms of vessels enumerated by Mr. 
Mallet, he had omitted the “ gridiron,” which consisted of a strong frame of 
horizontal timbers resting upon the heads of piles a little above low-water 
mark; over this frame the vessel was moored, aod on the tide receding was 
shored up, resting npou chocks. When it was dry the bottom could be ex- 
amined, and any slight repair made before the returning tide floated the ship 
off. * Gridirons " existed at Liverpool, at favre, and at many other ports. 

The President observed, that, like the form of breakwaters, much depended 
upon locality. Where timber was cheap, and the rise of tide considerable, 
the plan might be applicable ; at Liverpool, where the tide rose 30 feet, and 
in the Channel Islands, where the rise was 40 feet, the platform might be 10 
feet above low-water mark, and still accommodate any ordinary vessel. It 
certainly appeared to avoid some of the main expences of the graving dock, 
in which so many precautions must be taken for preventing the springs rising 
and blowing up the bottom. The Institution was much indebted to Mr. 
Mallet for the great pains he had bestowed on the communication, for the 
complete drawings and model illustrating it (which were presented to the 
Institution), and he deserved credit for the ingenuity displayed in the con- 
trivance. 


** deeount of the Machinery and Apparatus for compressing and using Gas 
Sor Artificial Illumination at the Portable Gas Works of London, Edinburgh, 
Manchester, and Paris.” Ву Charles Denroche, Grad. Inst. C. E. 

This paper gives an account of the improvements introduced by Mr. David 
Gordon into the syphon forcing-pumps, reservoirs, &c., whereby the requisite 
degree of compression was obtained for rendering gas portable for the pur- 
poses of illumination, and of the arrangements adopted in the works at Edin- 
burgh, Manchester, London, and Paris. A description is given of the various 
kinds of apparatus which were tried before a pressure could be obtained of 
30 atmospheres, or 450 Ib. per square inch. The portable lamps, with their 
ingeniously contrived graduated cocks are also described, with the several 
parts composing the apparatus. It appears that, owing to the cost of com- 
pression, whieh was 3s. 62. per thousand cubic feet, and that of delivery, 
which amounted to 10s. per thousand cubic feet, the speculation was unsuc- 
cessful in а mercantile point of view, althongh most of the mechanical difti- 
culties were overcome. The paper was accompanicd by a series of detailed 
drawings of every part of the apparatus. 


—— 
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“ Deseription of the Tunnels, situated between Bristol ond Bath, оп the 
Great Western Railway, with the methods adopted for executing the works." 
By Charles Nixon, Assoc. Inst. C. E. 


The works described io this paper comprised a large qnantity of heavy 
earth-work in tunnels, &c.; they were commenced in the spring of the year 
1836, and terminated in the year 1840. The whole of the tunnels are 30 ft. 
in height from the line of rails, and 30 fect in width; they are curved to 
а radius of about 120 chains ; the gradient of that part of the line is 4 ft. per 
mile. The strata through which they were driven consisted generally of 
hard gray sandstone and shale, with the gray and dnn shiver, &c.; in a few 
places only, the new red sandstone and red marl were traversed. Every pre- 
caution was taken for securing the roofs, by lining them with masonry where 
the nature of the strata demanded it, and in some places invert arches were 
turned beneath. Driftways were driven before the tunnels were commenced, 
and shafts were sunk to enable the work to proceed at several points simul- 
taneously. The modes of condncting the works by these means are fnlly 
described, with all the difficulties that were encountered. The construction 
of the centres is given, with the manner of lining the arches with masonry, 
which is stated to be what was termed “ coursed rubble;" but was of a very 
superior description, and in every respect similar to ashlar-work. The author 
offers some remarks with regard to the expense of working tunnels by meaus 
of centre driftways. He states this plan to be costly, and in many instances 
without corresponding advantages, on account of the difficulty of keeping the 
road clear for the wagons. He recommends that when driftways are used, 
they shonld be on the lower side of the dip of the strata, as the excavation 
would be facilitated, and the road would be kept clearer. Iu long tunnels 
he has found the cheapest and most expeditious mode of working to be by 
excavating the centre part from shafts, and both the ends (together if pos- 
sible) from the extremities after the open cuttings are made. The drawing 
accompanying the paper gave a longitudinal section of all the tunnels, and 
showed to an enlarged scale several transverse sections of them, where the 
variations of the strata rendered either partial or entire lining necessary. 

Remarks.—]n answer to questions from Mr. Vignoles and other members, 
Mr. Nixon explained that the extra nutuber of shafts had been reqnired in 
order to enable the works to be completed within a giveu time; there had 
not been any accidents during his superintendence, but subsequently one of 
the shafts had collapsed. The cost of driving the driftways, the dimensions 
of which were 7 feet wide by 8 feet high, was ten guineas per vard lioeal. 
He then described more fully his proposed plan of cutting the driftways on 
the lower side, instead of the centre of the tunnel, and stated the advantages 
chiefly to consist of a saving in labour and gunpowder, as a small charge 
sufficed to lift a considerable mass of rock when acting from the dip; the 
road was also less liable to be closed by the materials falling into it when the 
enlarged excavation proceeded from one side instead of upon both sides. 

Dr. Buckland, after returning thanks for his election as an honorary mem- 
ber of the Institution, expressed his gratification at the prospect of a more 
intimate union between engineering and geology, which could not fail to he 
mutually beneficial, and cited examples of this useful co-operation in the 
cases of railway sections, and models that had recently been furnished by 
engineers to the Museum of Economic Geology. Не then proceeded to re- 
mark upon the geological features of the South-Western Coal Field near 
Bristol and Bath, which had been described by Mr. Conybeare 2nd himself, 
in the Transactions of the Geological Society of London (1824). Some of 
the tunnels near Bristol are driven in the Pennant Grit of the coal formation, 
where it is thrown up at a considerable angle, and composed of strata yield- 
ing slabs and blocks of hard sandstone used extensively for pavement. lu 
traversing such inclined and dislocated strata, the engineer’s attention should, 
he conceived, be especially directed to the original joints that intersect the 
beds nearly at right angles to their planes of stratification, and also to the 
fractures produced during the movements they have undergone. These natu- 
ral divisions and partings render such inclined stratified rocks unworthy of 
confidence in the roof of any large tunnel, and liable to have masses snd- 
депу detached. Iuclincd strata of a similar sandstone are perforated by 
many tunnels on the railway near Liège, in nearly all of which the roofs are 
snpported by brick arches. Tt has been found impossible to make the tnanels 
through Lias and Red Marl without continuous arches of masonry. Іп any 
of the tunnels which have been carried through strata of the great oolite, the 
parts left unsupported by masonry would, in his opinion, be peculiarly liable 
to danger, because even the most compact beds of oolite are intcrsected at 
irregular intervals by loose joints at right angles to the planes of the strata, 
and occasionally by open eracks; and it is to be feared that the vibration 
caused by the railway carriages would tend eventually to loosen and detach 
these masses of stone. Не apprehended still greater danger would exist in 
tunnels cut throngh the loosely jointed strata of chalk, unless they are lined 
throughout with strong masonry; aud even that, in a recent case, had been 
burst throngh by the weight of the incumbent loose ehalk coming suddenly 
upon the arch. In open cuttings through chalk, where the nnmerous inter- 
stices and the absence of alternating clay beds prevent any accumulation of 
water, there is little chance of such frequent landslips as occur where beds of 
stone, gravel, or sand rest on beds of clay ; but until the side walls of chalk 
are reduced to a slope at which grass will grow, they will be suhject to con- 
tinual crumblings and the falling down of small fragments, severed by the 
continual expansion and contraction of the chalk, under the destructive force 
of atmospheric agents, and chiefly of frost. In open cuttings, where the 
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inclinatinn of the strata is towards tlie line of rails, the slope should be made 
ata greater angle than if the strata inclined from the rails; if this he done, 
fewer landslips will occur from accumulatious of water hetween the strata 
thus inclined towards the rails ; and such slips may be further gnarded against 
by minnte aud carcful observation of the nature nf the individnal strata, and 
a scientific application of subterranean drains at the contact of each permeable 
stratum with a subjacent bed of clay. Tunnels can he safely formed without 
masonry in unstratified rocks of hard granite, porphyry, trap, &c., and in 
compact slate rocks ; also in masses of tnfa, such as cover Herculaneum, and 
are pierced by the grotto of Pausilippo near Naples; but in his opinion, wide 
tunnels driven in stratified rock could not be considered secure unless they 
were supported by arches. 

Mr. Sopwith confirmed the remarks on the importance to the civil епрі- 
neer of a knowledge of the geological character of the strata through which 
tunnels or open cuttings were to he made; the cost was materially affected, 
as well as the stability of the works. The angle of iuclination and the lines 
of cleavage should be carefully studied; on one side of a cutting the slope 
might be left steep, and all would be firm and dry; whilst on the other, if 
the same slope was adopted, all wonld appear disintegrated and wet, and a 
series of accidents would be the necessary consequence. Пе could not suffi- 
ciently urge the importance of a more intimate connexion between the geolo- 
gist and the engincer. 

In answer to a remark by Mr Farey on the apparent advantages of Frazer’s 
centres for tunnelling, Mr. Bull promised to procure for the lustitution an 
account of the execution of some work with them. 


^ 4n account of the Railroad constructing between Liège and Verviers, 
Belgium.” By Lieutenant Oldfield, Assoc. Inst. C. E. 


The materials for this communication were drawn from the memoranda 
made during a tour by tlie anthor, who is an engineer officer in the service 
· of the East India Company. It describes the general course of the railway, 
descending by the long inclined planes, from the height above Liége to the 
valley of the Mense, its progress along the banks of the Vesdre, through tun- 
nels, and over almost innumerable bridges and viaducts, to Chaudfontaine, 
and thence onward through the town of Verviers, in the direction of Aix-la- 
Chapelle, to the frontiers of Germany. The modes of excavating the tunnels, 
and the materials used in the other works ou the line, are accnrately de- 
scribed; the general acclivities and curves of the road, the rails, chairs, and 
methods of fastening them to the sleepers, and the prices of labour and ma- 
terials, are all given in detail, and the whole was illustrated by enlarged dia- 
grams from the author's sketches. 


May 10.—The Pnesipent in the Chair. 


^ Description of a Flav Mill recently erected by Messrs. Marshall and Co. 
al Leeds.” By James Combe, Assoc. Inst. C. E. 


The mill described in this communication consists of one room, 396 feet 
long by 216 feet wide, covering nearly two acres of ground. The roof is 
formed of brick groined arches 21 fcet high hy 36 feet span, проп cast-iron 
pillars: an impermeable covering of coal-tar and lime is laid on a coating of 
rough plaster over the arches, and upon that isa layer of earth 8 inches 
thick, sown with grass. This immense room is lighted and ventilated by a 
series of skylights 13 feet 6 inches diameter ; one at the centre of each arch. 
A vanlted cellar with brick pillars extends under the whole of the building, 
and contains the shafts for communicating the motion from a pair of engines 
of 100 horses’ power, to the machinery in the mill; the flues and steam 
eases for warming and yentilating; the revolving fan for urging the air into 
the room, with the gas and water pipes, and the remainder of the space is 
appropriated for warelionses. 


The heating and ventilating are effected by a large fan, which forces the - 


air through the pipes of two steam chests, each 10 feet long, and containing 
together 364 pipes of 3} inches bnre: the temperature сап һе regulated by 
the quantity of steam which is admitted into the chests, or by allowing a 
portion of cold air to pass by without traversing the pipes; valves and doors 
in the flues permit any temperature which is desired to be obtained, or that 


degree of mnisture which is essential for some part of the process of work- 


ing flax. The genera] details of the construction of the building are given 
with the dimensions of the brick and stone work; the cast-iron pillars and 
caps, the wrought-iron tie-bars, with the reasons for adding a second set 
after the accident occurred to the first set; the mode of drainage from the 
roof; and the striking the centres of the arches, &c. 

The total cost of the mill including the ornamental stone front was £27,443, 
which is stated to he about the same cost as that of a good fire-proof mill 
оп the common plan; but as this mode of construction was novel to the 
workmen, it is probable that a second building of the kind would be less 
expensive. The advantages resulting from the plan are, convenience of 
supervision, facility of access to the machines, the power of sustaining uni- 
formity of temperature and moisture, the absence of currents of air which 
are so objectionable in other mills, the simplicity of the driving gear, and 
the eeu ventilation which is so desirable for the health of the work- 
people. 

The paper was illustrated by two drawings with a sheet of reference, aud 
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an appendix contained the result of some experiments upon the strain on 
the tie-holts, the pressure on the arches, and the deflexion of the bolts, &c. 

Remarks.—Mr. Smith, of Deanston, was munch pleased to find this des- 
cription brought before the Institution, as he was the first to adopt it for a 
weaving shed of the extent of half an acre; the columns for carrying the 
arches were 30 feet six inches apart, and the skylights were 8 feet in dia- 
meter; some of the arches were of hrick, with stone springers; others were 
entirely built with rubble stone well grouted, which latter mode of con- 
struction he found succeeded quite as well as brick: the settlement of the 
arches on striking the centres after standing fonr days was only $ths of an 
inch: The arches were thickly plastered with common mortar and at first 
were only covered with a coating of boiled coal-tar pitch, and lime $ths of 
an inch thick, but as the wet penctrated, the thickness of coal-tar pitch was 
increased to $ths of an inch, with a mixture of sharp sand, which had 
proved perfectly water-tight : for some months there was an appearance of 
moisture, which proceeded from the interior of the brickwork, as it conld 
not escape outwards on account of the impermeable covering; after some 
time the copious ventilation carried off this moisture and the building be- 
came perfectly dry. Over the coal-tar a thickness of earth is laid, which is 
cultivated, and has proved a prolific garden : in severe weather the frost has 
not reached above 14 inch deep in the soil, whilc it has penetrated to the 
extent of 12 inches in other sitnations. Тһе сопвітпейоп of the floor is 
peculiar: it is desirable in sneh weaving sheds to have a boarded floor, to 
prevent the small parts of the machinery from being broken by falls, and 
also on account of the health of the persons employed; bnt the vibration of 
an ordinary wood fioor is objectionable. In order to meet these views, a bed 
of concrete was laid throughout the building, a series of small deal spars 1% 
inch deep by one inch wide were set flush into the concrete whilst it was 
wet, and the whole surface was smooth plastered: upon this bed, when it 
was perfectly dry, a floor of hoards 14th inch thick was nailed to the spars: 
it was found to combine the solidity of pavement with all the advantages of 
a wood floor, and there had not been any symptoms of dry rot : which might 
he attributed to there being no cavities left beneath the boards, the whole 
being firmly bedded down. The ventilation was effected by tunnels beneath 
the floor, the covers of which were pierced with a unmber of small holes to 
spread the air. The warming was accomplished by means of hot water cir- 
culating under the pressure of the atmosphere only, in “ tubes of tin plate” 
4 inches diameter; the temperature was very regular and perfectly under 
control. With one ton of coal per week the shed could he kept np to 70° 
during the winter. The cost of this building was 30 shillings per square 
yard of area covered, which was less than the eost of Messrs. Marshall’s 
mill, but building materials were much cheaper at Deanston than at Leeds. 
He expected that this mode of building would become more general as it 
combined many advantages, and whatever might be the first outlay in pur- 
chasing ground, the cost of which was the only inducement for constructing 
buildings of several stories in height, it would be fully compensated by the 
facility of superintendence alone, as in manufactories this was of the utmost 
importance. These buildings would, he helieved, be eventually used for ag- 
ricultural purposes, and when engineering knowledge was more directed to 
the processes of agriculture, good results might be anticipated : his attention 
had been particularly directed to the subject, and he was convinced of the 
necessity of concentrated superintendence which is not at present possible in 
the separate farm-steadings as they are now constructed: this might be ap- 
parently foreign to the subject before the meeting, hut the range of engi- 
neering was so wide that it was difficult to say where it should stop. 

Mr. Lindsay Carnegie as a landed proprictor could bear testimony to the 
importance of the connexion of enginecriug with agriculture, and to the ad- 
vantages already derived from the improvements which had heen introduced 
by Mr. Smith, who might be justly termed the father of the improved system 
of agricultnre in Scotland. 

Mr. Marshall explained that he was indebted to Mr. Smith for the sug- 
gestion of this mode of construction, which he had not hesitated to adopt 
although all the plans had been prepared for mills of several stories in 
height—he had been convinced of the snperiority of the present plan and 
his expectations had been fully realized. There were of course some difti- 
culties to be overcome and some experiments to try, all of which had not 
been successful, but in all the essential points this kind of bnilding was su- 
perior to any other. An cquality of temperature and a facility of imparting 
a certain degree of moisture to the air which was indispensable for spinning 
yarn had been perfectly attained. 

Mr. Braithwaite inquired whether the arches were fonnd to be perfectly 
water-tight? On some of the railways which were laid upon arches it 
had been found that asphalte had failed in rendering them impervious, and 
they were consequently useless, even for store-liouses. 

Mr. Marshall explained that a few leaks had oceurred, particularly near 
the skylight-frames, bnt they had been casily repaired and were now water- 
tight. 

еж, Combe found that a mixture of finely-sifted engine ashes with the 
coal-tar pitch was better than lime. The depth of soil above the arches 
should be sufficient to prevent the heat of the sun from peuetrating throngh 
the cracks to the pitch and forcing it up. Пе had recently examined the 
roof carefully and could only discover six indications of moisture penetrating; 
these had been easily repaired and all was now perfectly sound. 

Mr. Field agreed with Mr. Smith in his estimation of the advantages of 
carrying on all manufacturing processes as much as possible nuder one roof 
and оп one floor—great cconomy of time and labonr would result, especially 
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where heavy masses sneh as parts of machinery required to be moved about t 
--һе wonld always adopt the system in constructing a manufactory. 

Mr. Smith observed that an arched roof would be found as cheap as опе 
of wood and slates, and in the relative durahility there could be no com- 
parison. 

Mr. Marshall desired it to he horne in mind that the ent stone front of 
the mill had greatly enhanced the cost, and that being the first building of 
the kind erected in the neighhourhood of Leeds, it had naturally been more 
expensive than others wonld be. 


^ Account of the Explosion of a Sleam Boiler at the Penydarran Iron 
Works, South Wales.’ By Adrian Stephens. 


The boiler, the explosion of which is described in the paper, was one of a 
pair for furoishing steam to a high-pressure engine, with a cylinder of 26 
inches diameter, working expansively, the steam being cut oif at half the 
stroke; each of these boilers was 41 feet long, and 7 feet diameter, with a 
centre tube flue of 4 feet 2 inches diameter; the thickness of the plates 
throughout was 3 inch; the ends were flat, with rings of angle-iron, and 
the pressure of the steam to which the safety valves were weighted was 
901. ou the square inch. From appearances after the explosion, it was con- 
jectured that the tube, which was collapsed in a remarkable manner in its 
entire length, had been softened by the heat, having probably been left dry ' 
along the npper side. No opinion is given as to the cause of the explosion, 
but it is particularly mentioned that the snpply of feed-water depended upon 
the regular attention of the engineer, and that the feed-pipe was placed so 
that the water fell directly npon the hottest part of the tube flue, and it is 
remarkable that the tnbe is most extensively fractured at that spot. All 
the appearances presented by the boiler both before and after the explosion 
and the injury done by the event are accurately detailed, and the paper was 
illustrated by а drawing of the boiler and the setting. 


STONE BORING MACHINE, 


Mr. Carnegie presented one of Hunter's Stone Boring Machines to the 
Tustitutiou, and explained its action to the meeting. 


The machine is composed of two parallel bars of steel, supporting à 
traversing carriage, through the centre of which passes a spiral auger at- 
tached to a screwed bar; this bar fits into a female serew clamp above the 
carriage, and on the upper end is a winch with fonr handles. When the 
instrument is in use it is fixed by two cramps upon the stone to be pierced, 
and the anger being made to revolve by means of the wineh, scoops ont at 
each revolution as great a depth of stone as is equal to the distance which 
the serew descends; the chips ascending through the spiral channel of the 
auger, are thrown off at the top. The peculiar shape of the point of the 
auger prevents its being abraded, as it operates by chipping the stone, and 
not by grinding it away. This, with the means of foreing it down by the 
screw, is the chief noyelty of the machine. H has been extensively used at 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


351 


the works of the new Harbour of Arbroath, hy Mr. Leslie, who speaks of it 
in the following terms :— 

“Mr. Hunter's Boring Machine bas been advantageously employed for 
above a year, in boring trenail holes in the stones nsed at the new Harbour 
of Arbroath. The holes are 12 inch diameter, and from 9 inches to 2 
feet in depth: the aggregate of the holes already bored amounts to upwards 
of 30,000 linear fect. The machine may be adopted for boring holes of 
any dimensions. It does the work considerably eheaper than the “ jumper," 
and mnch more correctly, as it makes the holes perfectly straight, cylindri- 
cal, and equal throughont, instead of the irregular form made by the com- 
mon jumper. This machine is very well adapted for boring railway blocks, 
aud bas been much used in this quarter for that purpose. 1 consider it to 
be more especially valuable from the facility which it affords of boring and 
trenailing down the stones used in sea bnildings in any exposed situation, as I 
have found that trenailing is a great seenrity to snch building while in pro- 
gress, when the upper conrses are much exposed and liable to be washed off 
unless they be held down by other means than their own absolute weight. 
The expense of boring the old red sandstone rock, here, is about three half- 
pence per linear foot. 

Remarks.—Mr. Vignoles bore testimony to the advantages of the machine: 
he was now employing it for piereing holes in stones going from Arbroath to 
tbe West Indies for the construction of a patent slip—there was great eco- 
пошу of созі and time by its use in addition to the superior manner in 
which the holes were made. 

Mr. Smith, of Deanston, was convinced of the advantage of the machine 
in working almost all kinds of stone, but more especially for tbose resem- 
bling the Arbroath stones, which were from a bed beneath the old red sand. 
stone: they were of fine grit mingled with schistose debris. "The action of 
the tool was like that of the stone-planing machine, to burst chips off in- 
stead of grinding down the surface by small portions and destroying the 
edge of the tool at the same time. With the planing machine it was common 
to take off a thickness of 3 inches at one passage of the tool—it acted like 
а “pick;” and being fixed in а frame weighing about 14 ton, the power was 
great; at the same time there was little abrasion of the tool aod it never 
became heated or softened. It was prohable that with ather qualities of 
stone a screw with another piteh of thread might be required to force the auger 
forward, but with the thread now used in boring stones from the Arbroath 
qnarries, the economy of time and cost appeared very great. Тп each of the 
blocks for the Arbroath railway it was requisite to bore two trenail holes 
1$ inch diameter and 6 inches deep—and to level a space 9 inches diameter 
to receive the cast-iron chair: this had been contracted for at twopence 
halfpenny per block, which was a material diminution of the nsual cost. 
He was convinced that the instrument only required to be known to be 
extensively used. 

Mr. F. Braithwaite had for some years nsed Hunter’s stone-planing ma- 
chines, for dressing up slate and other stones, and was well qualified to give 
а favonrable opinion of the principle of its action: he believed that the 
machine under discussion being upon the same priuciple musi be very useful. 


Мау 24,—The Presinenr in the Chair. 


“ On the machinery used for working the Diving Bell at Kingstown Har- 
bour, Dublin.” Ву Peter Henderson, Assoc. Inst. С. E. 


After referring for the details of the machinery to the two drawings which 
accompany the paper, the author describes the foundations of the pier head 
to have been laid in a depth of 20 feet at low water on rock and firm sand. 
For 14 feet from the bottom, the wall is formed of Кпосого sandstone of fine 
quality, each stone containing about 50 enbic feet and thoronghly sqnared. 
This has been preferred to granite on account of its cheapness and the fa- 
cility with which it is worked under water. After tbe foundation conrse is 
secured, from 300 to 350 enbie feet of this walling are freqnently set in a 
perfect manner by the diving-bell during a fair working day of eight honrs. 
The first stone was set on the 5th of Augnst, and by the Ist of Jaunary 
16,000 cubic feet had been laid. From 6 feet below low water to the coping, 
it is proposed to make use of granite in blocks of 50 enbic feet each, which 
is proenred cheaply and in abundance in the immediate neighbourhood. The 
piers are finished in the interior by walling of rubble stone carefully laid. 
For the purpose of forming this excellent harbonr, an area of 251 acres bas 
been inclosed between two substantial stone piers ot 8,340 feet in length, 
affording clear anchorage in a depth of water from 15 to 27 feet at low spring 
tides. The interior shows no natural tendency to collect deposits likely to 
reduce the depth of water, nor do any of tbe works exhibit symptoms of de- 
terioration, while its continual occupation by vessels of every description, 
together with the comparative freedom from accident in Dublin Bay, afford 
convincing proof of its great utility. 


“ Deseription of a Steam Dredging Engine used upon the Caledonian Canal.” 
By Walter Elliot. 


The machine described in this communication is поё remarkable as being 
of the most perfect description, but as it is stated in be among the earliest 
which were bronght into use in this country, a certain degree of iaterest is 
attached to it. t was constructed in the year 1814 expressly for the for- 
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mation of the Caledonian Canal, and it was also used for deepening the 
channels through the shoals in Loch Dochfour and Loch Ness. The length 
of the vessel is 80 feet by 23 feet in width; the bucket frame is 42 feet long, 
with 25 buckets, worked by a condensing steam engine of 6 н.р. The di- 
mensions of all the principal parts of the machinery are given minutely, with 
accounts of several experiments for extending the use of the dredger. On 
one occasion, as it was found that the buckets had much difficulty in pene- 
irating the hard mountain clay, every alternate bucket was removed and a 
pair of steel cutters substituted for each, in the expectation that the clay 
would be loosened and the succeeding bucket would take it up more easily. 
They did not, however, act satisfactorily, and a risk of fracture was incurred 
which induced the abandonment of the plan. On another occasion, in form- 
ing a portion of the canal between Loch Ness, and the lochs at Fort Augustus, , 
where the height of the ground above the water averaged from 20 to 30 feet, 
and the excavation was required to be about 16 feet beneath it; that part of 
the cutting above the water level was commenced by manual labour, while 
the dredging machine did the excavation under water; it was soon found, 
hnwever, that the engine having completed its share of the task, continued 
to undermine the upper portion, which, being of a nose nature, fell into the 
water, and was raised by the buckets so rapidly that the manual labour could 
not compete with the machine, aud it was then used to complete the under- 
taking, whieh it did in eight months, having in that time excavated about 
170,000 cubic yards of material. When working in favourable situations the 
quantity generally raised equals 90 tons per hour; 17 of the buckets are 
discharged per minute, with an expenditure of coal of about 15 cwt. per day 
The communication was illustrated by two detailed drawings of the boat and 
its machinery. 


“ Description of the Maplin Sand Lighthouse at the mouth of the River 
Thames" Ву John Baldry Redman, Grad. Inst. C. E. 


The paper commences with an enumeration of the various chanuels aud 
sandbanks at the mouth of the Thames, with the floating lights, beacons, and 
buoys marking ihe entrances of the Channel, and gives the objections to 
floating lights, and the reasons for selecting the Maplin Sand as the position 
for a fixed lighthouse. 

In the year 1837 a survey was made by Mr. Walker, the engineer to the 
Trinity House, and by boring it was ascertained that the first six feet of the 
sand was close and compact, but below that for 20 feet the horing rod went 
more easily as it descended, and it was found that it became mingled with 
argillaceous earth as the depth increased. 

Tt was then decided to use for the foundations Mr. Mitchell’s screw moor- 
ings, and in 1838 the patentee, uuder Mr. Walker’s directions, commenced 
fixing nine cast-iron screws of 4 feet diameter so as to form an octagon with 
one screw in the ceutre; attached to each of these screws was a cast iron 
pile 5 inches in diameter and 26 feet long, which was inserted into the sand 
2] feet below low-water mark. On account of the constant shifting of the 
sand from around the piles it was determined to place a raft or grating of 
timber around and between them; the surface of the raft was covered with 
faggots of brushwood well fastened to the timbers, and upon them was de- 
pnsited 120 tons of rough Kentish ragstone, by which the raft was secured in 
its situation, and after a time no farther changes occurred in the level of the 
surface of the sand. In the summer of 1840 the superstructure was com- 
menced ; it consisted of nine hollow iron columns or pipes curved at the top 
40 a radius of 21 feet towards the centre; they were secured upon the piles, 
and two series of continuous circular horizontal ties bound them together, 
while they were connected with the centre column by diagonal braces—all of 
wrought iron. Upon these columns is built a wooden dwelling for the light- 
keepers, in the upper part of which is placed a Freach dioptric light of the 
second order, its centre being 45 feet above the mean level of the sea, and at 
that elevation can be seen from a ship’s deck at a distance of nine or ten 
miles; a bell is fixed on the gallery which is sounded by machinery at inter- 
vals during dark and foggy nights. 

The communication gives all the details of the dimensions and the mode 
of fixing the cast iron screws and piles made by Messrs. Rennie’s—the iron 
work by Messrs. Gordon’s of Deptford—the wood work by Messrs. Gates and 
Horne of Poplar, and the lanthorn by Messrs. Wilkins—and the whole is 
illustrated by a series of drawings which fully describe this useful construc- 
iion, which has hitherto withstood the most violent attacks of the sea to 
which it is exposed. 

Remarks.—]n answer to questions from the President, Mr. Wilkins stated 
that he had been in the Eddystone and the Maplin Sand lighthouses during 

severe galcs of wind; that as might be conceived from the nature of the con- 
struction, the latter building was more affected than the former by the strik- 
ing of heavy seas; the motion appeared to be more like torsion than simple 
vibration, which he attributed to the waves striking the ladder and its pro- 
jecting stage, and thus tending to twist the upper part. Still the motion 
was not such as would cause injury to the building. 

The President pointed ont two diagonal braces extending downward from 
the end of the ladder stage to the piles on either side, which had been intro- 
duced in order to counteract the twisting described by Mr. Wilkins. Іп con- 
structions pf this nature it was of importance to oppose as little resistance as 
possible to the scas, especially in the upper part of the building, a system of 
bracing had therefore been adapted, which consisted principally of two series 
of continuous cirenlar horizontal tics hetween the piles at the several heights 
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of 6 feet and 15 feet above low-water mark of spring tides. From the ех- 
ternal ring of piles two sets of diagonal stays extended to the centre pillar, 
forming strong triangular trusses in the direction of each pile, and two sets 
of horizontal stays stretched between the piles and the centre pillar at the 
levels of the circular bands. The amount of direct vibration was very small, 
and he did not conceive that the twisting motion which had been described 
was sufficient to warrant the introduction of diagonal braces, which would 
materially augment the surface upon which the waves would act. 

Mr. Vignoles directed the attention of the meeting to the system of di- 
agonal bracing between the piles which had been adopted at the Port Fleet- 
wood lighthouse; he apprehended that as the principal force of the waves 
would be exerted against that part of the structure which was ahove the 
high-water level, the diagonal braces extending hetween the upper part of 
the piles and the level of low-water were preferable to the horizontal con- 
tinuous bands nf the Maplin Sand lighthouse, although assisted by the system 
of radiating ceutral truss braces which it possessed : he conceived that both 
buildings were strong enough for the purposes for which they were con- 
structed, but he preferred the mode of bracing adopted in the Port Fleetwood 
house, the vibration of which he knew to be very small, although situated in 
an exposed position where the rise of the tide is 30 feet. 

Mr. Donkin observed that there could not exist a doubt of the introductiou 
of diagonal braces rendering the building stronger ; how far they were neces- 
sary, or might be prejudicial in offering additional resistance to the passage 
of the waves, should he well cxamined before adopting them. He considered 
the position of the suspended ladder decidedly objectionable, as any torsion 
caused by the waves striking it must tend to dislocate the fibre of the ma- 
terial of the piles and to fracture them. 

Mr. Farey believed the construction of the Maplin Sand house to he better 
adapted than the Fleetwood house for resisting the direct action of waves, 
but the diagonal bracing of the latter enabled it to withstand torsion better 
than the hoop bracing of the former. He inquired why the lower part of 
the light-keeper’s house was made conical, as he apprehended that it would 
receive a heavier blow from a wave than if it had been flat. 

The President replied that the main body of the waves seldom or never 
rose so high as the bottom of the honse, and that the conical form allowed 
the air and spray to rise up and he guided off without affecting the building 
as it would do if the bottom was flat. With regard to the torsion, that had 
only heen felt at first, when the ladder extended too low down and received 
а constant succession of blows from every wave, which naturally communi- 
cated a vibration to the whole structure; the ladder was now shortened, and 
nothing of the kind was felt: the waves scarcely, even in the roughest wea- 
ther, struck the suspension stage or the hoat. He preferred the continuous 
horizontal bracing, which bound all the piles firmly together like the staves 
of a barrel; and from observations he had made, he believed the amount of 
vibration to be greater in the Port Fleetwood lighthouse thau in that at the 
Maplin Sand. 

Jn answer to a question from Mr. С. П. Palmer, the President said that at 
present there was not any iudication of a change in the condition of the cast 
iron from its contact with the salt water. 

Professor Brande was unable to give any additional evidence on the ob- 
served facts connected with the change suffered by cast iron exposed to the 
action of salt water, or in mines and in various other positions—from experi- 
ments which he had made, he was led to believe that many of the appear- 
ances observed in the changes of cast iron arose rather from a peculiar me- 
chanical combination of the molecules, than from a difference in the chemical 
constitution of the metal; uo difference could be detected by analysis in the 
metal which had undergone change and that which had not. It should be 
remarked that the contact of two metals was uot essential to cause galvanic 
action ; a film of oxide upon the surface of the body of metal formed a very 
active galvanic pile: hence arose the necessity for preventing oxidation by 
proper paints or varnish before using pieces of cast irou in exposed situ- 
ations. 

Mr. Farey observed that in the early engines constructed by Woolf in 
Cornwall, in which the packing segments were of gun-metal and the body of 
the piston was of cast iron, wherever the two metals were in contact the iron 
was turned to plumbago ; this had heen particularly observed where high- 
pressure steam was used : it might be a question whether the temperature of 
the steam, and the quantity of mineral water carried over with the steam by 
the large amount of priming of the engines in that day, had not materially 
contributed to produce the effect. 

Mr. P. Taylor believed that the temperature of the steam had not any 
connexion with the subject; in the metallic packing of steam pistons of low- 
pressure marine engines, which he had constantly under repair at Marseilles, 
wherever the wedge pieces were of gun metal, the backs of the cast iron seg- 
ments were converted into plumbago, while those surfaces of cast irou which 
were ground together and worked against each other remained unchanged ; 
the same might be said of the rubhing surfaces of cast iron against gun-metal ; 
it appeared, therefore, that the formation of an oxide was necessary to com- 
тепсе the change. Пе repudiated the use of cast jron in situations where 
these changes were to be apprehended; he would employ wrought iron, as 
although that did become oxidized, it retained its relative strength io the 
Jast, whereas cast iron, when changed into plumbago, retained its bulk but 
lost nearly all power nf cohesion. 

Mr. John Taylor said that in Cornwall the cast iron pump-trees exposed to 
the action of mine water were very speedily destroyed; aud:even although 
1} inch thick, they could be cut to pieces with a knife when first taken out 
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of the pit. The air-pnup buckets of steam engines, in which the body was 
of cast iron and the valves of gun-metal; formed the most perfect kind of 
galvanic apparatus; they should be made entirely of gun-mctal. Шш manu- 
factories of vinegar and pyroligneous acid the decay of cast iron was very 
rapid. 

Mir. Glynn attributed in a great degree the rapid decay of cast iron in coal 
mines to the presence of sulphuric acid evolved from the pyrites. Mr. Philip 
Taylor agreed with Mr. Glynn; even copper pipes were rapidly destroyed in 
the bilge water of vessels, which always contained much sulphuretted hydro- 
gen—he recommended the use of stout lead pipes in such situations; they 
would he found much more durable. 

Mr. Davidson had found it necessary to substitute gun-metal gratings for 
the cast iron ones at Messrs. llanbury's brewery, as although they were in. 
thick, they had been entirely destroyed in four years. 

The President gave a short account of the construction of a light-house 
now making by Messrs. Gordon & Co. at Deptford under his directinns for 
the Point of Air. The lanthprn for it would be cast from a gun which Пай 
been raised froin the wreck of the Royal George. 


Sight-tube for Marine Boilers. 


Mr. С. W. Williams exhibited and explained the sight-tubes which he now 
used for the marine boilers of the City of Dublin Steam Packet Company’s 
vessels. 

The instrument consists of a wrought iron welded tube 2 inches diameter 
with a screw thread cut upon the exterior; it is inserted across the water 
spaces of the boilers, and secured by means pf nuts in such positions behind 
and opposite the fnruace, as enables the engineer tn sce all that goes on 
interiorily, particularly the degree of perfectiou or imperfection in which the 
gaseous matter enters into combustion, and the effect of admitting or ex- 
cInding the air. 

The instrument had been fonnd very useful, not only in experiments, but 
in practice on the large scale, and he deposited it in the Gallery of the Insti- 
tution in order that it might serve as a model for those who were inclined to 
adopt it in marine boilers. 
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THE VARIATION OF THE COMPASS. 


Observations made at the Royal Observatory, Greenwich, 
С. B. Airy, Astronomer Royal. 
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EOS the month of June, 1812, the dipping needle was out of repair. 
REPORT OF THE COMMISSIONERS ON THE FINE ARTS. 


( Continued from page 308.) 
VARIOUS COMMUNICATIONS ON FRESCO PAINTING. 


The following papers contain further information respecting the practice of 
fresco-painting, or point out the sonrces where the subject is more fully 
treated. In inserting these communications and extracts, it has not been 
possible to avoid occasional repetition, but in some cases coincident testimony 
may be necessary to establish or recommend particular methods, While the 
question respecting the adoption of fresco remains, for the reasons before 
stated, undecided, it may appear premature to describe its methods so fully, 
but it is precisely because so little is generally known of the process, in this 
country, that it has been thought desirable to take this means of putting the 
artists and the public in posscssion of the information that has been col- 
lected. 

A communication on fresco by Professor Hess, of Munich, (to Mr. William 
Thomas) need not be given at length, as it agrees generally with the forc- 
going statements by Director Cornelius. In speaking of the preparation of 
the wall Professor Iless recommends “ bricks well dried, and of equal hard- 
ness” as the groundwork оѓ the mortar and plaster. Mr. Thomas observes, 
“all the frescos in Munich are painted on the (plastered) brick wall: laths 
with wattling and copper nails are not approved of, as the risk of bulging is 
thus increased. The use of laths is sometimes necessary for ecrtain surfaces, 
but the professors in Munich are decided that a brick ground is to be pre- 
ferred wherever it is practicable, not only on account of its solidity, but also 
because it is better adapted for the exeention nf the painting. The brick 
ground absorbs superfluous water and keeps the plaster longer in a fit state 
for painting проп. The painting ground dries much quicker on laths as two 
surfaces are presented for evaporation. The walls ought to be thoroughly 
dry. A wall of a brick, or a brick and a half, in thickness, is prefcrable to 
paint upon. Professor Mess once observed to me that where the walls in the 
lower portions of buildings were five or six feet thick, the liability of saline 
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matter making its appearance was much increased, as the mass of wall remains 
опзег in a humid state," 

Mr. C. П. Wilson, professor of ornamental design in the Royal Edinbnrgh 
Institution, has contributed much useful information on the subject of fresco, 
derived from his pwn pbservation in ltaly, and from recent communications 
from his father, Mr. Andrew Wilson, now at Genoa. Не observes: 4 In Italy 
the practice of lathing walls is nnknpwn, but many of the finest Italian сей- 
ing frescos arc on lath, and are in perfect condition. Most vaulted ceilings 
in what is termed the piano nobile, or principal floor uf every pilace, are con- 
structed of wood. The lathing in this case is not attached to single thin 
pieces of timber, cut to the shape of the ceiling, but to a strong grating ; in 
some cases the ribs and transverse pieces of this grating are four inches thick 
cach way. The lathing in Italy is a very peculiar process. The material is 
the reed, which is cultivated sp extensively in that Country, and used in so 
many ways. It grows to the length of ahout 18 feet, and is rather more 
than one inch and a quarter diameter at the base. When these reeds are 
used for lathing they are split, and not being strong enough for the purpose 
in this state, they are wattled проп the gratiog. The resnit of this somewhat 
complicated contrivance is a framework of great Strength.” 

Mr. Hamilton, a distinguished architect of Edinburgh, observes: “Іп the 
preparation of walls and ceilings for fresco-painting, no expense should be 
spared ; battens and lath are obviously perishable materials, and therefore 
aught to be avoided. The damp fram exterior stone walls may he guarded 
against by lining them with brick, and now ihat the nse of cast-iron is so well 
nnderstpod, the girders ог joisting of houses where fresco-painting is con- 
templated should be pf iron arched with brick between, and thus a perfectly 
level ceiling may be formed of the most durable kind.” For the more effectual 
prevention of damp, Mr. Hamilton recommends that the lining of brick shonld 
be somewhat detached, leaving a small space between it, and the stone wall, 
to which it conld be bound at intervals. Mr. C. Wilson in commnnicating 
this opinion, remarks, that as the brick lining, added to walls of sufficient. 
solidity for the support of the cciling here described, would diminish the size 
of the rooms, tiles placed cdgewise might be used instead of bricks. These 
should, however, be of sufficient strength to be in no danger of fracture from 
any ordinary accident. To guard against damp from roofs ог even occasional 
washing of upper floors, it is also suggested that a coating of asphalte might 
be applied on the upper sides of the arches of the ceiling. In some cases 
asphalte might be necessary in walls: Mr. C. Wilson observes, that a Freuch 
architect, M. Polonceau, effectually checked the progress of damp from a 
humid soil in several instances, by covering the horizontal surface of the 
masonry a few inches above the level of the soil with a coating of liquid 
asphalte, applied with a brush; when this was dry it was covered witha 
layer of coarse dry sand, and the building then proceeded. An external joint 
of hard asphalte at the same level is uecessary effectually to cut off all com- 
munication of damp. (See the “ Revuc Générale de l'Architecture, September, 
I84T). These and other remarks pn the construction of walls and ceilings 
have been communicated with all deference to the judgment and experience 
of the architect of the new huildings at Westminster. 

In considering the question respecting the comparative fitness of laths and 
bricks, as a groundwork for fresco, it is not to be forgotten that the battened 
wall suoner adaps itself to the temperature of the atmosphere, and is there- 
fore less likely із be affected by external damp; while the coldness vf the 
more solid wall causes the rapid condensation of moisture in humid weather. 
This evil might perhaps be guarded against by due precautions with regard 
to temperature and ventilation. 

Mr. C. Wilson next describes the mode of preparing the lime at Genoa :— 
“ The lime having been slakcd is mixed in a trough abont six feet in length, 
and 20 inches in width; at the bottom it is somewhat narrower. The in- 
strument used in mixing it is similar to that used hy our masons. The lime 
is worked with this, and water is thrown in till the snbstance is of the con- 
sistence of cream. At the end of the trough there is a little slnice, the open- 
ing of which however comes only to within an inch and half of the bottom 
ofthe trough. On being drawn up, the slnice allows the lime to escape, bnt 
small stones or impurities which may have sunk to the bottom are prevented 
from passing by the ledge under the opening. The lime is received in a 
pit dug in the mere earth (not lined) to the depth of several fect, and of any 
conveuient size. The process of mixing iu the trough is repeated till the pit 
is well filled, the trough being washed oyt with clean water every third or 
fourth mixing.” 

“The lime being thus prepared is left in the pit from eight fo twelve 
months* aocording їр its ascertained strength. Тһе lime for the first rough 
coat need not be kept more than two months: this is allowed to dry per- 
fectly, before the next coats are put on. The proportion of sand tn lime is 
the same as with ns, viz. two of sand and one of lime. No hair is used by 
the Italian plasterers. The lime of which the izfonaco or coat of fine plaster 
is composed, is hnwever to be subjected to a much more careful preparation 
than that nsed for the first coat. After it has been kept the requisite time, 
it is taken out with a spade, the greatest care being necessary nnt to come 
too near the edges, sides, ur bottom of the pit, lest any clay or earth shonld 
he taken up with the lime. ttis now thrown again into the troughs, and is 
again thoroughly mixed with water, till it is nnt thicker than milk; it is then 
allowed to escape ns before through the opened sluice, but this time it passes 


* In Florence, where fresco-painting is now occasionally practised, artist 
are of opinion that, * the lime should be kept in the moist state from «igh 
to twelve months, otherwise i: will burn both colours and brushes. 
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ihrough a fiue hair sieve into an earthenware jar; a number of these jars are 
required, aud each is filled to within a third of the top. The lime is allowed 
to settle, and when the water which rises over its surface is clear, it is ponred 
off. This is repeated till there is no whre water to pour off, aud the lime 
remains in the jar of the consistence of the white paint commonly uscd, and 
is quite as smooth. It is now ready to be mixed for the infonaco, which 
consists as usual of two parts sand and one of lime. Great pains are taken in 
Italy to find a suitable sand: it must be perfectly clean, sharp sand, the 
grains of equal size, and its colour favourable, as the intonaco should not be 
foo dark. The presence of any carthy particles in the plaster would inevit- 
ably ruin the fresco: this accounts for the very careful preparation which all 
the materials used undergo.” 

Professor lless recommends avoiding the intermixture of plaster of Paris 
in the mortar for the first rough coat (iu the finer coats it is never employed 
as a preparation for fresco) and advises o modervte use of small fliut pebbles. 
The rough coat should not bc too compactly laid om, as its porousness is 
essential to the convenience of fresco painting. ln like manner the last finer 
coats should be lightly floated on to ensure their power of absorption. He 
proceeds : “Тһе plaster for painting on is composed of lime not in too caustic 
a state and pure quartz sand, With regard to the lime it should be well and 
uniformly manipulated, and shonld be entirely free from any small hard 
lumps. The sand should be very carefully washed to cleanse it from clayey 
or saline particles, and should be afterwards dried in the open air. Sand 
that is course or unequal in grain should be sifted ; thus the plaster will be 
uniform in its texture. The proportion of sand to the lime is best learned 
from experience, and must depend on the nature of the lime. If the plaster 
contains too much lime it becomes incrusted too soon, is too smooth in sur- 
face and easily cracks; if it contains too little it is not easily floated, the suc- 
cessive patches (as the fresco proceeds) are not to he spread conveniently in 
difficult situations, and the plaster is not so lasting. 

“Before laying on the plaster, the dry rongh coat is wetted with a large 
brush again and again, til it will absorb no more. Particular circum- 
stances, such as spongy bricks in the wall, hnmid or very dry weather 
&c. dictate the modes in which this operation is to be regulated. The plaster 
should be laid on lightly and freely with a wooden hand-float ; in connecting 
the successive patches some portions require however to be finished with an 
iron trowel; in this case care must be taken not to press too strongly, other- 
wise rust spots might appear in the lime, and even canse portions of the 
superadded painting to become detached. [A glass float seems to be prefer- 
able where a wooden instrument is nnfit.] The plaster should be about a 
quarter of an inch in thickness. The surface of the last coat is then slightly 
roughened to render it fitter for painting on. The wall thus prepared is to 
be left a quarter or half an hour before beginning to paint.” 

The colours enumcrated by Professor Hess are the following. “ White: 
lime which has either been long kept, or by repeated manipnlations and dry- 
ing is rendered less caustic. Yellow: all kinds of ochres, terra di Sienna, 
Red, all kinds of burnt ochres, burnt terra di Sienna, [the brightest particles 
selected at different stages of the process of burning, furnish, accordiog to 
Director Cornelins, very brilliant reds,] oxides of iron, and lake-colonred 
burnt vitriol. Brown: umber, raw and burnt, and burnt terra vert. Black: 
burnt Cologne earth, which when thns freed from its vegetable ingredients, 
affords a pnre black. Purple: burnt vitriol, cobalt blue, and lake-coloured 
burnt vitriol, Green: Verona green (terra vert), cobalt greeu, and chrome 
green. Blue: ultramarinc, cobalt, and the imitation of ultra-marine; the last 
is most safely used for flat tints, bnt does not always mix well with other 
colours. These colours have been well tested, and for the most part admit 
of being mixed in any way. Other more brilliant colours, such as chrome 
yellow. vermilion, &c., have been tried in various ways, but have not yet in 
every case, been found to stand. Colonrs prepared from animal and vegetable 
substances cannot be used at all as the lime destroys them." Fresco-painters 
observe that “ great attention is necessary in the due preparation of tiots on 
the palette, for if tints are mixed as the work proceeds, the painting when 
dry will appear streaky: when the colours arc wet the differences are not so 
perceptible.” 

In additions to hog’s hair tools, which, as before observed, are longer than 
those nsed in oil painting, “ small pencils of otter hair in quills are used. No 
other hair resists the ime, but becomes either burnt or curled. The palette 
of the material and form before described, is covered with a light coloured 
varnish to protect the tiu from rust. Rain water (that has not passed 
through an iron tube,) boiled or distilled water should be used from first to 
last in all the operations of fresco-painting.” 

Professor Hess continues :— After the painter has laid in his general 
colonr, he should wait half an hour or an hour, accordingly as the colonr 
өсі, befere he proceeds to more delicate modelling. In these first opcra- 
tions he should avoid warm or powerful tints, as these can be added with 
better effect as the work advances. After the second painting and another 
shorter panse, the work is finished with thin glazings and washings. Jn this 
mode the requisite degree of completion can be attained, provided the day- 
light and the absorbing power of the plaster last. Bntif the touches of the 
pencil remain wet on the snrface, and are nn longer sucked in instantane- 
ously, the painter must cease to work, fnr henceforth the colonr no longer 
unites with the plaster, but when dry will exhibit chalky spots. As this 
moment of time approaches, the absorbing power increases, the wet brush 
is sucked dry by mere contact with the wall, and the operation of painting 
becomes wore difficult. It is therefore advisable to cease as soon as these 
indications appcar. > 
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“ If the wall begins to show these symptoms too soon, for example ia the 
second painting, some time may be gained by moistening the surface with a 
large brush, and trying to remove the crust or setting that has already begun 
to take place: but this remedy affords but a short respite. In the additions 
to the painting on successive days, it is desirable to add the new plaster to 
that part of the work which is not quite dry, for if added to dry portions the 
edges sometimes exhibit spots. Various other effects sometimes take place 
from causes that cannot be foreseen, and the remedies must be provided by 
the ingenuity of the artist, as the case may require.” 

The following extract from a letter addressed by Mr. Andrew Wilson to 
his son (in March last) will render the process of painting in fresco more in- 
telligible ; but it is almost needless to observe, that in such details, the 
practiee of painters may vary considerably. 

“ [lately went to the royal palace (Geuoa) to see the Signor Pasciano 
paint a ceiling in fresco. lis tints had all been prepared before my arrival ; 
he bad only two in pots, viz. pure lime and a very pale flesh tint. He had 
no palette, but a table with a large slate for the top: on it he set round, 
1. Terra vert. 2. Smalt. 3. Vermilion. 4. Yellow ochre. 5. Roman 
ochre. 6. Darker ochre. 7. Venetian red. 8. Umber. 9. Burnt umber, 
10. Black. These colours were all pure, mixed only with water and rather 
stiff put down with a palette knife, perhaps about an ounce, or two at most, 
of cach. He mixed each tint as he wanted it, adding to each from the pot 
of flesh tint or that of white. Near him lay a lump of ntmber, and on taking 
up a brushful of colour he touched this with it; the earth instantly absorbed 
the water, and he was thns enabled to judge of ihe appearance which the 
iint wonld present when dry. The painter used a resting stick with cotton 
on the top to prevent injury to the intonaco. The intonaco being prepared 
in the manner which I have described, the moment it wonld bear touchiug, 
he set to work, The head was that of the Virgin; he began with a pale 
tint of yellow rouod the head for the glory, (the colonr of the ground, 
owing to the mixture of sand with the lime, it is to be remembered is a cool 
middle tint,) he then laid in the head and neck with a pale flesh colour, and 
the masses of drapery round the head and shoulders with a middle tiat, and 
with brown and black in the shadows. Не next, with terra vert and white, 
threw in the cool tints of the face; then with a pale tint of umber and 
white modelled in the features, covered with the same tint where the hair 
was to be seen, and with it also indicated the folds of the white veil. All 
this time he used the colours as thin as we do in water colours; he touched 
the infonaco with great tenderness, and allowed ten minutes to elapse before 
touching the same spot a second time. He now brought his colonred study, 
which stood on an easel, near him, and began to model the features, and to 
throw in the shades with greater accuracy. Пе pnt colour in the cheeks and 
put in the mouth slightly, then shaded the hair and drapery, deepening al- 
ways with the seme colonrs, which become darker aud darker every time 
they are applied, as would be the csse on paper for instance. Having worked 
for half an hour, he made a halt for ten minutes, during which time he oc- 
cupied himself in mixing darker tints, and then began finishing, loading the 
lights and nsing the colours much stiffer, and pntting down his touches with 
precision and firmness: he softened with a brush with a little water in it. 
Another rest of ten minutes: but by this time he bad nearly finished the 
head and shoulders of his figure, which being uniformly wet, looked exactly 
like a picture in oil, and ihe colours seemed blended with equal facility. 
Refesring again to his oil study, he put in some few light tonches in the 
hair, again heightened generally іп the lights, touched too into the darks, 
threw a little white into the yellow round the head, and this portion of his 
composition was finished, all in abont an hour and a half. This was rapid 
work, but you will obserae that the artist rested four times so as to allow 
the wet to be sufficiently absorbed into the wall to allow him to repass over 
his work. 

«Тһе artist now'required an addition to the intonaco ; the tracing was 
again lifted up to the ceiling, and the space to be covered being marked by 
the painter, the process was repeated, and the body and arms of the Ma- 
donna were finished before 1 left him at one o’clock.” 

The following is an extract from a second letter. “Yesterday I went 
again to see Pasciano, and 1 found that he had ent away from his tracing or 
cartoon those parts which he had finished upon the ceiling: in fact 1 now 
found it cut into several portions, but always carefully divided by the outline 
of figures, clouds or other objects. These pieces were in some instances а 
good deal detached from each other, and were nailed to the plaster so as to 
fold inwards or outwards for ponncing the outlincs. The infonaco had just 
been fresh laid for the npper half of an angel snpporting the fect of the 
Madonna: this was one of a group much larger than those surrouudiug the 
glory, aud therefore requiring more colour aud finish ; more than half of the 
figure too was in shadow, with a strong ray of light on the face and on one 
of the arms: this was a good opportunity of observing the painter’s ma- 
nagement of shadow. Having gone over the outline carefully with a steel 
point, he waited till the inéonaco became а little harder, and in the mean 
time mixed up a few tints, he then commenced with a large brush and went 
over the whole of thc flesh: he next worked with a tint which served for 
the general mass of shadow, for the hair, and a slight marking out of the 
featnres. lle now put a little colonr into the cheeks, mouth, nose and 
hands, and allthis time he touched as lightly as he possibly could, not to 
wash up the izfonaco. Пе then halted for ten minutes, looking at his oil 
stndy, and watching the absorbtion of the moisture, and he called my at- 
tention to his ontline: none of it was effaced hy this washing. 

& The intonaco would now bear the gentle pressure of his fingers, and 
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with the same large brush, but with water only, he begau to soften aud 
unite the colours already laid on. Observe, he had not as yet used any tint 
thicker than a wash of water colour, and he continued to darken in the 
shndows without increasing the force or depth of colour. This T before 
noted to you, that you can strengthen by the simple repetition of tint, but 
if the day be very dry, after au hnur or two this process of repeating with 
the same tint produces an opposite effect, and instead of drying darker, it 
actually dries lighter. [See this explanation in the communieation by Pro- 
fessor Hess.] I now observed that the painter had increased the number of 
his tints, and that they were of а much thicker consistence, and he now 
began to paint in the lights with a greater body of colour, softening them 
into the shades with a dry brush, or with one a little wet as he required. 
In drying, the water comes to the surface, and actually falls off in drops, 
but this does no harm whatever to the work although it sometimes looks 
alarming.” 

Mr. C. Wilson observes that the Aurora of Guido in the Rospigliosi pa- 
lace in Rome was painted on a copper trellis, and afterwards fixed on the 
ceiling where it still exists. He adds that this fresco was offered for sale 
about fifteen years sincc, and that its safe removal was guaranteed. Mr. W. 
Thomas states that some small (landscape) frescos hy Professor Rettman, in 
the Hofgarten in Munich, were painted on an irun frame and wire-work, and 
fixed in their situation afterwards. The example of Gnuido's Aurora, the 
figures of which are larger than life, shows that it would be possible to 
prepare movable frescos for situations where this might be thought neces- 
загу ; for example, before flues or tubes in walls. But it is to be remarked 
that flues behind frescos have generally injured them. Mr. Aglio, who 
painted some frescos at Manchester sume years since, attributes the great 
alteration of the colours in them partly to this circumstonce ; but also to 
his having been supplied with lime that was much too fresh. Cavaliere Ag- 
ricola, in examining the frescos vf the Vatican, found that the “ ILeliodorus ” 
had suffered considerably from a flue behind it. The plaster had been de- 
tached from the wall, and projected in some places nearly four inches: it 
had been secured with nails, and the cracks had been filled with snme com- 
position by Carlo Marotti in 1702. The fresco of the “Defeat of the 
Saracens at Ostia" has been injured in like manucr by a chimney behind it. 

Detaching frescos from the wall—ln connexion with the subject of move- 
able frescos it may be observed that the operation of detaching the mere 
painting from the wall, almost independently of the plaster, has been often 
practised with success. Although less immediately connected with the pre- 
sent inquiry, it is desirable to make this process knnwn, as, in repairiug 
churches and other buildings in England, many ancient paintings on plaster 
have been destroyed, from iguorance as to the meaus of removing them. 
Mr. Ludwig Gruner gives the fnllowing account of the mode in which he 
detached some frescos at Brescia in 1829. Тһе convent of St. Eufemia in 
that city was then undergoing repair, and the excellent frescos it contained, 
painted by Lattanzin Gambara in the 16th century, would have been de- 
stroyed, when Mr. Gruner succeeded, with the assistance of some expert 
ltalians, in removing thein from the walls, The mode they adopted was 
first tp clean the wall perfectly : then to pass a strong glue over the surface, 
and пу this means to fasten a sheet of fine ealico on it. The calico, after 
having been rivited to the irregularities of the wall, was afterwards covered 
with glue in like manner, and on it was fastened common strong linen. In 
this state heat was applied, which caused the glue even on the fresen to 
sweat through the clothes, and to incorporate the whole. After this a third 
layer of strong cloth was applied on a new coat of glue. The whole re- 
mained in this state two or three days, (the time required may vary according 
to the heat of the weather). The superflous cloth extending beyond the 
painting was now cut off so as to leave a sharp edge: the operation of 
stripping or rolling off the cloth began at the corners above and below, till 
at last the mere weight of the cloth and what adhered to it assisted to de- 
tach the whnle, and the wall behind appeared white, while every particle of 
colour remained attached to the cloth. This operation shows that the 
colours in fresco do not penetrate very deeply: the layer of pigment and 
lime which was detached iu this instance was extremely thiu, the outlines 
and even the colours of masses were visible at the back of the cloth. It is 
the opinion of some of the Munich professors that frescos thinly painted are 
least liable to change; the example just given, exemplifying as it does the 
practice of a skilful Italian fresco painter, seems to confirm this, but in 
many instances the surface of frescos even by the older masters is solidly 
painted. То transfer the painting again to cloth, in completing the ape- 
ration above described, a stronger glue is used which resists moisture, it 
being necessary to detach the cloths first used, by tepid water, after the back 
of the painting is fastencd to its new bed. 

The frescos by Paul Veronese, in the Morosini Villa, near Castel Frauco, 
were removed by Count Balbi of Venice, a few years since: he fastened 
cloth to the wall with a paste composed of beer and flour, and rivetted it to 
the irregularities of the surface by means of a hammer composed of 
bristles. Several of these works when re-transferred to canvass were suld in 
Englaud іп 1838. The operation of removing frescos has been lately рсг- 
formed with success in Florcuce and elsewhere.* 


* The following publications may be consulted far further information un 
this subject: Leopoldo Ciengnara, Del distacco delle pitture a fresco. Arti- 
colo estratto. dall? Actulogia di Firenze, 1825, Vol. 18, num. 52.—Girolamo 
Baruffaldi, Vita di Antonio Contri, pittore e rilevatore di pitture dal muro. 
Venezia, 1834.—Cenni sopra diverse pitture staccate dal muro e traspurtate 
su tella, &c, Bologna, 1840. Qu fe 
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LAST DAY OF WILKIE’S EXHIBITION AT THE BRITISH 
GALLERY. 


Sir—Do you admit gossip as a relief to Science? if so, the fol- 
lowing reminiscences may amuse your readers. 


B. R. H. 


An exhibition of the best works of a great artist after he is dead, 
at our British Gallery, is the last tolling of his funeral bell ;—the last 
effort of those wlio respected his character, and wish to put the seal 
upon his famc—before leaving both to the unbiassed and sifting deci- 
sion of a future generation. How must the artist and the public have 
been indebted to the British Gallery !—how much the public taste has 
been solidly advanced by its уагіоцѕ exhibitions of fine works !—what 
good has been done—what knowledge has been indirectly inculeated ; 
how greatly the standard of excellence in the country has been raised, 
since these May displays began: what a study it is to look forward 
to ;—now we have the majestic cartoons, then the crimson splendour, 
and golden tones of Titian; now the pearly glitter of Veronese, then 
the startling dash of Tintoretto: at one time the gorgeous glory of 
Rubens, and mysterious depth of Rembrandt, at another the sunny 
loveliness of Claude, and savage poetry of Salvator; sometimes we 
are enchanted by Corregio, or instructed by Poussin; and then came 
the modern school ; Reyuolds who might fear comparison with none 
for grace, for character, for taste, for touch, for gemmy surface, in 
portrait, for the quivering sweetness of children, and who was equal 
to all and often supertor to all, in the splendid depth and keeping of 
a back ground. 

Gainsborough, with his sketchy richness, followed Hogarth with his 
blunt touch and bitter satire, and this year we have had David Wilkie, 
with his sound sense, his perspicuous conception, his beautiful compo- 
sition, his natural expression, and his unaffected drawing; the founder 
of our domestic school. 

In musing on the whole of Wilkie’s works, from the earliest to the 
latest, there is the same sterling sagacity, and sense; the story, the 
expression, the composition, never vary in intelligence or power. 

His incessant changes of practice, had something approaching to a 
feeble hallucination of intellectual power; why a man so consistent, 
and persevering, so unalterable and honest in one mode of conduct, 
morally which founded his domestic fortune, should be so vacillating 
and uncertain, so childish and changing, so furious in the morning at 
the discovery of the previous evening, and so disgusted the next day 
at what he thought such a philosopher’s stone the day before, is not 
to be accounted for, but from some inherent imbecility. 

The gem of this collection, without prejudice te others, is the card 
players, and here his practice was perfect—this is a work, in point of 
vigour, depth, daylight, tone, strength, touch, expression, fiaish, come 
pleteness, and life, no picture of the Dutch school, by Teniers, ever 
surpassed it in execution, whilst in point of story and sense, no picture 
by Teniers ever approached it. 

I can tell the artist why this work is so extraordinary in power. 

Ist, It is the only picture lie prepared for ultimate glazing. 

Glaziog softens and flattens, and if a picture to be glazed be not 
painted sharper in touch than nature, it will be flatter than nature 
when glazed. 

2nd. He uever lost sight of his ground in his deepest shadows, and 
fioished his darks under the table and elsewhere by repeated thin 
glazings over each other—the ground always showing through. 

Thus, in very early life, he hit on the system of Teniers, he hit on 
the principle of the Venetian, Flemish and Dutch schools, though 
scumbliug is more applicable to the two latter, as an ultimate re- 
source, and nothing could be so self-evident as the superiority of the 
picture or vigour, in spite of bis greatest work, (the Duke's Chelsea 
Pensioners) and his Murray Group in Knox, one of the finest groups 
for everything in art the world can show. 

In his early work, he ruined all color, by a heavy intermixture of a 
heavy and hot yellow tint in every portion of his werk—with the 
single exception of a little picture he painted in Edinburgh, belonging 
to Dr. Darling, of the Village Politicians; at the repeated entreaty of 
the late Sir George Beaumont, of Jackson and myself, he tried flesh 
without it, and the right hand of the Blind-fiddler was his first at- 
tempt; yet it must be acknowledged he had no eye for colour, if he 
had had, he would have known when he had produced a fine tint, 
which he certainly did not, for after producing a fine tone, you are as 
likely to find it ruined the next day; not like Sir Joshua, because he 
was longing for something richer, but because Wilkie’s eye was never 
satisfied till he got some other tone, no! so rich. 

The nonsense which has been written about bim this season, is 
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melancholy ; one man says he had ло imagination, because he painted 
his bottles and pans from nature!—another, he had no genius, because 
he took so much trouble and made so many drawings of one thing, 
hand or foot!—a third, that he painted circumstance and not cha- 
racter '—swhat has imagination to do with a brass pan ?—what is wanted 
in а brass pan or a bottle, is, the reality of a brass pau and a bottle ; 
now, that painting those things from the realities, instead of trusting to 
his memory, argues no imagination, is rather refined. Again, as to his 
taking trouble, who took more tronble than Raphael? had Ae no 
genius because he took trouble to be perfect in comprehending the 
objects to convey his thoughts? “ Draw the naked figure first," said a 
connoiseur to a young artist, “as Raphael did.” “Oh,” said the young 
man, “ /hat would be losing time; no, my young friend, it would be 
gaining time and not losing, and when fresco begins you will find 
it ont. 

The Breakfast is another of his best works, and perhaps The Servant 
Girl pouring out the Water, is more like a woman, than any other he 
ever painted of that beantiful sex. 

Thus then for ever ends the exhibition of a collection of this extra- 
ordinary man's works; his genius first startled the school from its 
slavish imitation of Reynolds; and thongh a great era is commencing, 
that æra I have always foretold and laboured hard to produce, 1 can 
imagine no period of excellence that may liereafter arise, wherein the 
works of David Wilkie may not be studied, with benefit and in- 
structien, either fer fresco or oil. 

Poor Sir David !—how many days we have passed in early life !— 
after painting all day, we met at dinner, and hurried to the Academy 
from 6 to 5--Шеп went home to each other's rooms to criticize and 
advise on our mutual labours, animating each other with fresh hopes, 
and parted for the night with ardent aspirations for fame and dis- 
tinction. Lord Mulgrave was our employer and kind friend, at his 
table we used to meet the first men of the time; Lord Mulgrave was 
a noble character, ard had great delight in the society of artists and 
connoiseurs—after the fatigues of office, nothing pleased him so 
much. What reminiscences I conld write—what a guide book for 
students would our mutual lives be, our mutual hopes, our mutual 
anxieties, our mutual fears, our mutual victories, our mutual defeats. 
A frequent guest was George Colman, whose wit and fun were per- 
petualsources of sparkle; Lord Mulgrave's brother had attempted 
io discover the North Pole; a series of pictures relating to the at- 
tempt hnng round the dining parlour; before leaving the room, long 
disenssions used to take place on art, the whole party walking round ; 
in Captain Phipp's hand was a boat-hook ; Sir George Beaumont once 
said * What has he got in his hand?" “Why,” said Colman in his 
burly Joking voice, “Г take it to be the North Pole !' —At another 
time, after dinner everybody at table seemed sullen and indigestible— 
те had been painting ail day, and were exhausted—Lord Mulgrave was 
exhausted and said nothing—and there was silence so long, that all of 
a sudden the whole circle made a sort of spasmodic ellort to say 
something; Sir George in a lazy sort of a way observed “ Theodore 
Hook is a delightful fellow." “Is he," said Lord Mulgrave, with a 
look at us all, “J wish to God he was here now ;" this put everybody 
laughing, and the whole evening was delightful. 

The going to the Academy every night, we always considered a 
necessary winding up of a days’ study, but the theatres Covent Gar- 
den and Drury Lane were sources of dispnte—when Mrs. Siddons 
acted І nsed to appeal ta Wilkie, and when it was Mother Goose he 
used to dwell on the bill, and insist on it, he wanted zo study the ez- 
pressions in the pit/—sometimes he saved me from temptation, and 
sometimes I saved him! Once in going home through the Piazzas 
Шеге was a show, a man in а thundering voice was explaining its 
wonders; as if by instinct we squeezed in, and getting up in a dark 
corner, hoped not to be seen; at last in dropped one after the other 
16 students—long before they were all in recognition took place, so 
that a hearty shout welcomed every new face to its utter dismay; 
many of them are now living, the most distinguished artists of the 
day; the show was the Baker and the Devil, and it is impossible for 
people who are never worn out by 10 or 12 hours’ painting, to com- 
ргеһепа the relish of stndents for such absurdities. 

To travel with Wilkie was entertaining; in 1814, we went to Paris, 
and saw the town in its glory; we were joined by a Lincolnshire 
gentleman, who added mnch to our pleasure, and the only time І ever 
saw Sir David yield to а true “ abandon," was coming out of Rouen; 
champaigne had got to his heart, and opened its natural sources; we 
we were in an open carriage, and I proposed we should sing “ God 
save the Ring," as we left the city. Wilkie joined most heartily, and 
on passing into the road, an elegant Frenchman and two graceful 
women stopped tv look at us with pleasure aud astonislmeut!—as we 


concluded the last line, he turned from us smiling, and said “4A? 
trois milords.” 
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ГОстовкв, 


But enough—when a dear old friend goes first in the maturity of 
life, one is apt to dwell too long on days which are passed for ever. 


B. R. HAYDON. 


PROTECTING CHURCHES FROM THE EFFECTS OF 
LIGHTNING. 


[The following communication appeared in the Tynes, we believe it 
to be from the pen of Mr. Hood, whose scientific attainments entitle 
the paper to the especial notice of architects.] 


Many persons are of opinion that fatal effects from thunder 
storms are more frequent now than they were formerly. I should my- 
self be of that opinion if Т trusted merely to the records of memory, 
but I find that, for more than half a century, the same opinion has been 
held; while at the same time observations made at different periods 
certainly negative this conclusion. Althongh it would beattented with 
much labonr to collate all the acconnts of accidents of this description, 
we may gather from the tone of the writers of former days what was 
the general impression on this subject. The Philosophical Transac- 
tions of the Royal Society, as well as many of the scientific periodicals 
published at the close of the last and the beginning of the present сеп« 
tury, contain numerous interesting accounts of the effects of lightning; 
and a writer in the year 1511 states that he has made calculations of 
the average amount of damage by lightning in England, which he finds 
amounts to about £50,000 in money, and frum 20 to 30 human lives, as 
the annual sacrifice by this destructive agent. 

But it is extraordinary that, notwithstanding this acknowledged loss 
and destruction, scarcely anything is done to mitigate its effects. 
Science is certainly able to mitigate these destructive effects, if it 
were put in requisition for this purpose. The vast number of churches 
which have been damaged by lightning within the last three or four 
years—of which the last instance is St. Martin's Church, the damage 
to which is estimated at £3,000—suggests the necessity for adopting 
some mode of protecting this description of buildings, for it is 
certainly most extraordinary that buildings which from their height 
and general form are more liable than any others to suffer from 
lightning should so very seldom have any means of protection. With 
the exception of St. Paul's Cathedral, I believe very few churches in 
England, either in the metropolis or elsewhere, are furnished with 
lightning conductors, while many, or indeed most of them, are so con- 
structed as almost to invite the electric fluid without the means of 
afterwards allowing its escape, except by the destruction of some part 
of the building. It is singular how nearly identical are the records of 
all the accidents of this kind which have hitherto occurred. In 1674 
St. Bride’s Church, Fleet-street, was struck with lightning ; the electric 
fluid entered at the top of the spire by the gilded vane, from which it 
descended as far as any metallic conductors extended, and then burst 
through the resisting medium of the stonework, shattering the steeple 
and throwing down several stones, опе of which, weighing 7010., was 
carried a distance of 50 yards, and fell through the roof of a neighbonr- 
ing house. With slight variations this would describe most of the 
accidents to chnrches from lightning; the force of the discharge of 
course depending проп circumstances. Nearly all writers on this sub- 
ject are agreed, that if churches and other similar lofty buildings were 
provided with proper conductors, not only would they be protected 
from the lightning, but they would, in most cases, also defend the 
neighbourhood from its effects, by silently and imperceptibly drawing 
off the electricity from the clouds, and thus preventing the violence of 
the thunderstorm. In fact, this mode of preventing thunderstorms has 
been often proposed for adoption on a large scale: and it is somewhere 
narrated (though I cannot now recollect the precise authority) that a 
village in France, which from some local cause had been repeatedly 
devastated during a series of years by storms of lightning and hail, was 
afterwards cumpletely protected by the erection of a number of ele- 
vated conductors. It is true that it has never yet been clearly ascer- 
tained the greatest extent of surface which a lightning conductor will 
protect, and, therefore, the precise degree of protection to the neigh- 
bourhood may be questioned, except within a certain limited distance 
—the protecting power of a conductor having been ascertained to be 
at least sufficient for an area represented by a circle whose radius is 
twice the length of the conductor. 

The best practical instructions for the erection of ligbtning conduc- 
tors is the report made to the French Govermnent by M. Gay-Lussac, 
on behalf of the Academy of Sciences at Paris, published in the sfn- 
nales de Chimie, and also in the 24th volume of the Annals of Philoso- 
phy for 1824; but, as these volumes are not often in the hands of ргас- 
tical men, it would be most desirable if the Royal Society would pub- 
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lish, in some form applicable to the intended purpose, instructions on 
this subject, combining the improvements which science has suggested 
since the period of M. Gay-Lussae’s report. It is by no means impro- 
bable that many parishes might be induced to erect conductors on their 
churches, but the subject is so little understood that no one ventures to 
propose it; and unless these conductors are properly erected they are 
more likely to do harm than good. 

The old cathedral of St. Paul's was twice struck with lightning, and 
both times seriously damaged. In 1444 the lightning destroyed the 
tower of the church, and in 1561 it set the church on fire and nearly 
burned it to the ground. In 1769 the Dean and Chapter applied to 
the Royal Society for their advice as to the best means of securing the 
present cathedral from the effects of lightning, and a short description 
of the mode adopted in this immense edifice may be interesting. 

The ball and cross are snpported by seven iron rods; these rods are 
then connected with other rods (used merely as conductors) which 
unite them with several large bars descending obliquely to the stone 
work of the lantern. A ring made of iron, one inch square, connects 
all these bars, and four iren bars, one inch square, connect this rin 
with the lead covering of the great cupola, a distance of 48 feet; auc 
from tbence the communication is continued by means of the pipes 
which discharge the water on to the floor of the stone gallery. 
From these pipes large strips of lead connect them with the pipes 
which discharge the water on to the roof of the building. This roof 
is entirely covered with lead, and from thence the communication is 
continued to the ground by means of the lead water pipes, which pass 
into the earth, thus completing the entire communication from the 
cross to the ground, partly through iron, and partly through lead. Оп 
the clock tower a bar of iron, one inch and a quarter square, connects 
the pine apple at the top with the iron staircase, and from thence with 
the lead on the roof of the church. The other tower has a bar of iron 
of the same size extending SS feet from the pine apple to the roof of 
the church. By these means the metal used inthe building is rendered 
available for the purpose of the conductors, the metal employed 
merely for the conductors being exceedingly small in quantity. 

The general neglect of the use of lightning conductors probably 
arises from the belief of their insufficiency and ignorance of their pro- 
per construction. But it can be satisfactorily shown that wherever 
they have failed to afford protection it has arisen from either defective 
eonstruction or subsequent derangement. 


Earl-street, Sept. 6. H. C. 


GREAT BRITAIN STEAM SHIP (LATE MAMMOTH). 


The Mechanic’s Magazine, No. 996, gives an account of the con- 
struction and dimensions of this ship, together with drawings 
of her machinery and its arrangement, explanatory, althongh necessa- 
rily drawn toa very small scale; and useful, could we depend upon 
their accuracy; but the author (Mr. Hill) tells us “his rough dimen- 
sions were obtained by pacing, others by a graduated walking stick," 
a system of mensuration somewhat unusnal among engineers of the 
present day. From tlie materials there furnished we form the follow- 
ing calculations : — 

The diameter of each eylinder is said to be 58 inches, the stroke 6 
feet, which at 19 strokes per minute, or 925 feet, is equal to 295 
horses each, or of four cylinders to 1180 horses, and not of 1000, as 
88x 7x228 

33,000 
1176.60 for four engines, doubtless intended to be of the collective 
power of 1200 horses, which in fact an additional 4 of a stroke per 
minute would produce. The air pumps at 3’ 9" diameter and 6’ 0” stroke 
have a content of 66.24 cubic feet; one pump and condenser bein 
apportioned to ¿wo cylinders. The cylinders have a content of 253.38 
506.76 --7.7 


stated by the author. Thus, area —294.15 horses or 


cubic feet; both =506.76 cubic feet, we have therefore — 3: 


times, or about the proportions of our best engineers. The condensers 
аге 12.08.6 Х 5.0. content = 510 cubic feet, here we have eor" 
7.65 times, or nearly thrice as much as experience shows to be neces- 
sary. If any dependence is to be placed on the boiler sketches, the 
Bristolians have yet mueh to learn in that department of mariue 
engineeriug. We are inclined to doubt their authenticity, for having 
so good an example as the boilers of the Great Western before them they 
ought to have certainly produced something nearer perfection, but of 
course we can only reason on what is before us. For example, we have 24 
fires, each 6 feet long by 2 feet wide, a total grate surface of 288 feet 
for 1200 horse power, or about 4 of a foot per horse power (nominal) 
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or less than half the proper quantity. This fact, coupled with the in- 
different arrangement of the flues, are plain indications that the con- 
sumption of coals will be the reverse of economical. 

We make this analysis with reference to an article on “The Great . 
Britain, the largest vessel in the world," published in the Times 
last month, wherein it is Stated she has stowage for 1000 tons of coals 
and 1200 tons of measurement goods. The former amount seems ine 
adequate for the purpose intended, viz. a voyage from Bristol or 
Liverpool to New York. 

If we take the consumptionat the moderate computation of 8 lb. per 
н.р. nominal per hour, we have 1200 х 8 = 9000, or per day = 103 
tons; and supposing an average passage 12 days, the consumption 
would in that time be 1236 tons of coals without any surplus for the 
contingency of bad weather and prolongation of voyage. We think 
the consumption of coals will be nearer 10 than S Ib. per horse per 
hour; and if we are correct in this opinion, we have 1200 Ib. per hour, 
or, 129 tons per day, or 1548 for a voyage of 12 days—and mind, 
no surplus. 

But, will she make the passage in less than 12 days? The same 
authority informs us that her load line is at 16 feet; at this, lier im- 
mersed section is about 600 feet. Taking the powers as the cubes of 
the velocities, and using the factor 1100 (which experience shews to 

ix ih 
1400 x 1200 Н.р. 9500 
600 section. 
14 miles per hour in still water, presuming her to be propelled by pad- 
dle wheels; but according to the Great Western experiments, as stated 
in Mech. Mag. p. 255, the screw 78 inferior to the wheel in the propor- 
tion of 12 to 10, or one fifth, so that instead of 14 miles her true velo- 
city will probably be 11.65 miles, in still water, as aforesaid. 

Now, Cunard's packets attained a greater velocity than 11.65 miles 
when tried experimentallv, and yet their average passages, show a sea 
speed of abont 84 miles only, the average length of passage being 13 
days 16 hours out, and 11 days 5 hours Bone The passage ont gives 
7.56 miles per hour, while that home influenced by prevailing wind 
and current gives 9.3 miles, in this case the mean sea rate is 8.58 miles 
per hour. 

We take these facts from the Nautical Magazine, subsequently 
published in the Times, it appears to be a compilation from registered 
results, and therefore entitled to the highest credit. It states the pas- 
sages of Cunard’s line to be outwards, from 10 days 19 hours to 16 
days 12 hours, and one reached 20 days 17 hours; the Лоте passage 
from 9 days 17 hours to 12 days 15 hours, and this between Liverpool 
and Halifax only. 

We draw two conclusions from these data: the first, there is no 
reason to suppose the Great Britain will make quicker passages than 
the present vessels; the seeund, that provision should be made for 20 
days consumption of fuel, for we need not point out to our nautical 
readers the position of sneh a vessel in the broad Atlantic, minus her 
steam power, rigged as she ise What then becomes of the 1800 tons 
space for measurement goods? Supposing this vessel buffetted about 
for upwards of 20 days (as one of Cunard's superb vessels has been), 
she would require stowage for 103 tons X 20 days = 2060 tons of 
coals at the moderate computation of 81b. per horse per hour; if we 
reduce it to the minimum of safety, say 16 days stowage, we require 
1648 tons. at 81b. per horse only; which we may say is the general 
average of the best and most economical boilers. We know enough of 
marine engineering to state confidently that the boilers of the Great 
Britain will not reach this puint. 

We hope we may not be misunderstood, and our remarks considered 
inimical; our desire is simply to correct what we believe to be erro- 
neous conclusions and to put the proprietors on their guard, that they 
may be moderate in their expectations. 1t would conduce to our ut- 
most pleasure if their most sanguine expectations become realized, 
not in the narrow spirit of pecuniary gain, but as a national triumph 
and convincing proof that Great Britain is, and ever shall be, mistress 
of the seas. 


be correct for this class of vessel) we have 


“THE LIGHT OF ALL NATIONS.” 


Tue laudable attempt of Mr. Bush to construct a light-house on the 
Goodwin Sands, is now occupying public attention, we have, there- 
fore, obtained the following particulars of the construction of the cais- 
son and its progress, which we hope to he able to follow up in next 
month's Journal, with a drawing, and an account of the works as they 
progress. We are happy to hear that up to the present period, not- 
withstanding some severe gales and squally weather, Mr. Bush bas 
proceeded very successfully, and fully equal to his most sanguine ex- 
pectations. We sincerely hope that his praiseworthy efforts will be 


erowned with success. 


35$ 


The caisson, which is of cast iron, is 30 feet in diameter at the base, 
and is of a conical form, diminishing upwards 1 in 5. It is formed of a 
series of plates, with flanches at the joints 3 inches in width. and con- 
nected together by $ inch wrought iron bolts. Each tier of plates is 
6 feet in height; the lower tier is 13 in thickness, the circumference 
is divided into 24 plates as are the other cburses above, which аге 
respectively arranged so as to break joiat. Within the lower tier the 
working chamber is constructed, in which the process of excavation 
will be carried on as ina diving bell, and the spoil discharged through 
a 4-feet aperture in the centre of its domed top into the second cham- 
ber. The chamber above is fitted with air-pumps, gauges, and appa- 
ratus for regulating the supply of air to the workmen in the working- 
chamber; and from the second chamber proceeds a 4-feet cylinder 
extending upwards through the centre of the caisson for the further 
discharge of spoil. The height of the chamber above will be regu- 
lated by the depth to which it may be necessary to proceed before the 
chalk is arrived at, plates being added to the caisson as its descent is 
effected through the sand. By means of valves and man-holes, &c., 
the two lower chambers communicate with each other as far as it is 
necessary for the supply of air for the workmen, and the discharge 
of the sand during the process of excavation, which will be carried on 
from within, similar to the sinking of a shaft or the КіБ of a well, the 
lower chamber acting in this respect as a diving bell, by which the 
work is carried on nnder water, and through the cylinder at stated 
periods, when external communication is cut off from the lower cham- 
ber, the spoil will be discharged into the sea. The caisson has now 
descended 24 or 25 feet in the sand, or about 30 feet below low water 
mark ; the tide rises about eighteen feet, and from various indications 
combined with the general stability of the machine, it is presumed to 
rest at present near the solid chalk. When the caisson shall have been 
brought upon a level bed, and the sand excavated, the interior will be 
filled np with solid masonry and concrete, npon which foundation the 
light-house is proposed to be erected. 


PATENT RELIEVO LEATIIER HANGINGS. 


We feel much pleasure in directing architects to the very great improve- 
ments made in Messrs. Leake aud Co.’s Palent Relievo Leather hangings, 
panels, imitation oak carvings, &c., of which they have an endless variety at 
their offices, 52, Regent-street. Ier Majesty and H.R.H Prince Albert have 
more than once had a large variety of patterns sent to Buckingham Palace 
and Windsor Castle for their inspection; and have showo their excellent 
taste in selecting many beantiful examples, for decorating step of the state 
apartments both at Windsor and Buckingham Palace. The designs are very 
beautiful; indeed it is difficult to discover that some of the patterns are not 
carvings in wood—so closely imitated are the chisel marks, the grain of the 
wood, the undercutting, and its assimilation of colour to the best oak and 
walnut carving of the middle ages. The hangings, friezcs, heads, fruits, &c., 
іп the varions rich and elaborate styles of decoration prevalent in Spain, 
Italy, France, and Germany, as well as our own Eliazbethan, are here 
bronght to their greatest perfection, and will bring ahont a decided improve- 
ment in our present mode of decorating. public buildings, the baronial resi- 
dences of our nobility, churches, бс. Тһе cost of these ornaments is about 
half the price of carvings in wood. 


IMPROVEMENT IN COATING OR COVERING METALS. 


Mr. Heury Fox Talbot, of Laycock Abbey, Wilts, has obtained a patent 
for improvements in coating or covering metals with other metals, and in co- 
louring metallic surfaces.—They are four in number. The first consists in 
adding gallic acid to the metallic solutions intended to be preciptated. Апу 
convenient solution of silver, gold, or platina is taken: and to each of them 
is added a solution of gallic acid, in water, cther or alcohol, (the last being 
preferred.) Into any one of these mixtures a clean bright plate of metal is 
immersed until it becomes coated with silver, gold, or platina, as the case 
may he. A weak or dilute solution is recommended to commence with, and 
afterwards a stronger one. The acid need not he pure. The second is a 
method of silvering metallic surfaces. Freshly precipitated chloride of silver 
ir dissolved in hyposulphite. Into this solution a clean bright plate of metal 
is immersed, and becomes very quickly coated with a bright silver coating. 
To obtain thicker coats of metal, a galvanic battery is employed, using one 
of the liquids hefore described, and taking for one of the poles a piece of 
metal of the same kind as that intendcd to be precipitated. The third is a 
method of ornamenting surfaces of brass or copper, hy first gilding them par- 
tially, according to some pattern, and then washing them over with a solution 
of chloride of platina, which gives a dead black appearance to the rest of the 
surface, and enhances the brilliancy of the parts gilt. The fourth is a method 
of colouring polished surfaces of copper, by exposing them to the vapour of 


sulphuretted hydrogen, or any of the liquid hydrosulphurets, or to the vapours | 
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of sulphur, iodine, bromine, or chlorine, or by dipping the metals into liquids 
containing them. The claim is to the use of the gallic acid, or any liquid 
containing it, or апу analagous vegetable substance for facilitating the preci- 
pitation of metals upon other inetallic surfaces, and coating them therewith 
—to the use of hydrosulphate of soda for the silvering of metals, and the 
employing a galvanic battery for obtaining thicker deposits of silver, gold, or 
platina, bot only when used in conjunction with one of the liquids so de- 
scribed: and to the colouring of copper surfaces by exposing them to the 
chemical action of the ahove-named substances. 


IMPROVEMENTS IN DAUGUERREOTYPE. 


M. Claudet, of High Holborn, and Adelaide Gallery, has obtained a patent 
for improvements in the process for obiaining images or representations of 
nature or art. They are five in number. The first consists in making in the 
front of the camera obscura au aperture large cnough to admit object glasses 
of various foci, so as to have either large or small plates, and obtain images 
of near or distant objects. The second consists in substitnting for the de- 
tached mercury box ordinarily employed, a cup of mercury placed within the 
camera, and heated hy a spirit lamp till the merenrial vapours rise and fill the 
camera. The light and mercury are made thus to act simultaneously on the 
plate, whereby a more intense and perfect image is obtained. In the side of 
the camera there is an eye-hole, covered with red or orange-coloured glass, 
through which the operator may watch the prucess. and be thus enabled to 
withdraw the plate the instant the proper effect is produced. The third con- 
sists in placing immediately behind the sitter for a portrait, painted back 
grounds or scenes, representing landscapes. interiors of apartments, &c., which, 
being thus brought within the range of the Daugnerréotype apparatus, are 
transferred to the platc, as well as the portrait of the sitter. The fourth con- 
sists in the employment, iu the absence of daylight, of an artificial light, pro- 
duced either from the combustion of coal, promoted by a jet of oxygen gas, or 
from combustible gases and carbnreted liquids burning together with oxygen: 
or from a solid refractory body suspended in a jet of inflammable gas, &c. 
Care must he takeu that the burner is fixed exactly in the axis of the гейесі- 
ing mirror, or that the greatest light falls on the centre of the curve. The 
fifth and last improvement consists in performing the whole process in a 
lighted room instead of in the dark, as has been hitherto the case. A white 
light must, however, be avoided, and screens of red, orange, green, or yellow, 
are therefore employed. Of these colours red is preferred, as having the 
least injurious effect on the plates. 


A New Foreinc MacurxE.—This machine for the working or forg- 
ing of iron, steel, &c., is quite portable, occupying only a space of 3 feet hy 4 
feet, and cannot be deemed other, even hy the most crit cal judges than one 
as purely original in principle, as well as practical in its application. It may 
he worked by steam or water power, and when moved by the former at an 
exhibition it made 650 blows or impressions per minnte; but from their 
very quick succession, and the work being effected hy an eccentric pressing 
down, not striking the hammer or swage, not the least noisc was heard. 
There are five or six sets of what may be called anvils and swages in the 
machine, each varying iu size. The speed and correctuess with which the 
machine completes its work, is perfectly astonishing, aud must be seen in 
order that its eapabilities in this respect may be duly appreciated: for in- 
stance, when it was pnt into motion for the purpose of producing what is 
known asa roller, with a coupling square upon it, (and which had to be 
afterwards turned and fluted,) the thing was accomplished iu fifty seconds ! 
of conrse at one heat, to the astonishment of the hystanders. But what ap- 
peared as the most extraordinary part of the affair, was, that the coupling 
square was produced direct from the machine, so mathematically correct, 
that no labour can make it more so! The machine will perform the labour 
of three men and their assistauts or strikers, aud not only so, bnt complete its 
work in а vastly superior manner to that executed by manual labour. For 
engineers, machine makers, smiths in general, file makers, bolt and screw 
makers, or for any description of work parallel or taper, it is most specially 
adapted ; and for what is technically known as reducing, it cannot possibly 
have a successful competitor—in proof of which it may be stated, that a 
piece of round iron 1j inch in diameter, was reduced to a square of $ in., 2 
ft. 5 in. Jong. at one hcat. Тһе merit of this invention belongs, it is said, to 
a gentleman at Bolton, of the name of Ryder.—Leed's Mercury. 


Improved Door Kxons.—A patent has been obtained bv Mr. Daniel 
Greenfield of Birmingham for improvements in manufacturing hollow metal 
knobs for the handles of door and other locks; the essential character of the 
improvement being that of forming an interior lining of stamped iron-plate 
to the hollow-ball part of the knob, and (in ease it is preferred) an interior 
of cast-iron to the neck part of the knoh, in order, by mcans of such 
stamped-iron and such cast-iron (if the latter be nsed) to give support to ihe 
brass, German silver, or other metal, whereof the exterior surface of such 
knob is or may be composed.” 


1842. 


ENGINEERING WORKS. 


SUSPENSION BRIDGE OVER THE DANUBE, 


On the 24th of August, the ceremony of laying the foundation-stone of the 
suspension bridge now being erected across the Danube, to unite the cities of 
Pesth and Buda, was enacted. Of the gigautic work now in progress, two coffer 
dams, unequalled in cubical dimensions by any ever yet constructed, are now 
completed and water tight, being those on the Pesth side, whilst those on the 
Buda side are in an advanced stage. That destined for the sustaining pier on the 
Pesth shore was the scene of the display: it was fitted np as a vast saloon, with 
graduated seats all round it, to acommodate 2,000 people, with a “lage,” or 
box, for the royal party. Shortly after 5 o'clock p. m. a discharge of artillery 
announced the departure of the Royal cortège from the Palatine's Palace at 
Buda, and in due time the Archduke Charles, descended the spacious stairs 
made in the framework of the dam, accompanied by the Palatine, his Arch- 
duchess, and their two children, the flower of Hungary's nobles, the magis- 
trates and officials of the cities, aides-de-camp, and, amongst others, Mr. W. 
Tierney Clark, the engineer of this gigantic work. Their highnesses having 
reached their places, remained there to hear read, and to sign with others 
the inscription, in Hungarian, to be placed beneath the foundation-stone; 
which being done, it was. with the coins of the realm, placed by the engineer 
in its destined bed, and on a signal being given by him, the “ traveller" (the 
machine for raising, lowering, and setting the ponderous masses of stone in 
such works) was moved forward from the other end of the dam, bringing 
with it a block of granite of about 90 cubic feet in size, and which, being 
lowered and fixed in its berth, the Archduke Charles was presented hy the 
Baron Sina with a gorgeous and elaborately-worked gold and silver trowel 
(executed by Messrs. Mortimer and Hunt, of London) and mallet, and there- 
upon the nsual ceremony of applying hoth to the stone was gone through by 
his Royal Highness, and then by the Palatine, his wife and children, the 
Primate, the magistrates of the city, the Baron Sina, the Count Stephen 
Izchenyi, and the engineer, which being commnnicated by the hoisting of a 
flag to those withont, a response was given by a discharge of 25 cannon, and 
thus closed this interesting and splendid ceremonial. lt is not the least in- 
teresting part to know, that this great work, is from the designs, and under 
the direction, of our distinguished countryman Mr. W. Tierney Clark, F.R.S., 
civil engineer, to whom the Archduke Charles on this occasion, іп the name of 
the Emperor, presented a gold snuff box, with the cypher of the imperial 
donor emblazoned on it in magnificent and large brilliants. To Mr. Adam 
Clark, the resident superintendent of the work, his Highness presented a gold 
box, set in brilliants, and gave 100 ducats (£50) to be distributed amongst 
the men employed. The trowel, on which is a representation of the proposed 
work in basso relievo, with the mallet, has been handed over by the Archduke 
to the national Musenm, as a memorial of the day and undertaking. 


THE TELEMAQUE TREASURE SHIP. 


The following extracts from a private letter in the Times will be fonnd to 
contain mnch interesting intelligence respecting the raising of the Telemaqne, 
which was sunk in the Seine, near Quilleboenf, about 50 ycars ago. 

“Му attention was attracted by a pile of timhers rising out of the river, at 
а short distance from the quay at Quillebceuf, on which a number of men, 
whom by the silent energy of their movements F recognized as English, were 
hard at work. These were the preparation for raising the treasurc-ship, I 
was politely received by Captain Taylor, one of the chief adventurers in this 
speculation, and the conductor of the operations, who dnring my stay took 
pains to give me every possible information on the subject in which I was 
interested. 

** Kt appears from minute examination by soundings and by divers, that the 
Telemaque is lying on her side on a bed of sand and rock, in abont eight feet 
water at ebb tide, a drift of mnd sloping the height of her deck, but on the 
other side half of her bottom above her keel is entirely clear. "The parties 
who have hitherto attempted to raise her have proceeded on a plan which 
has often succeeded in tolerably smooth tidal waters. They have passed 
chains ronnd the vessel at low water, carried the ends of these chains into 
two large barges moored at the head and stern of the Telemaque, and then 
expected that as the tide rose the harges would raise the sunken brig by the 
chains. But as the tide in the Seine rushes np in asudden and lofty wave or 
bore, the barges were dashed пр snddenly, and the cliains were either disar- 
ranged, or, being uneqnally strained, broke. 

“ Captain Taylor has moored a harge near the wreck, and upon it he has 
established his head quartera. Thirty picked English workmen live there 
night and day, taking advantage of every favourable hour of the tide. In the 
barge they have their workshop, their forge, and berths, and kitchen, all 
quite man-of-war fashion. The first operations of this last undertaking were 
commenced by driving wooden piles pointed with iron, and on these piles 
a stage has been erected so as to form a solid superstructure or bridge resting 
over the Telemaque. Iron harpoous with barbed points were then driven 
right through the vessel, and chain cables were passed round the bow and 
the stern, and longitndinally from the stem to stern of the vessel. The 
next process will be to fix powerful sacrew-jacks, and then by them, slowly 
and evenly worked, to raise the brig. 
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* As soon as it is raised a fewinches from the bed where it now lies, 
cahle chains, worked by powerful capstans on shore, will he attached to it, 
and the wreck slowly dragged toward the quay into a position where it will 
be high and dry at low water. 


OPENING OF THE SOUTHAMPTON Docxs.—The tidal dock of this great na- 
tional commercial undertaking was opened in the afternoon of Aug. 29th. 
The dock is said to he the largest in England, the inside, from wall to wall, 
covering an area of sixteen acres. Н is excavated to that extent, that there 
will be always eighteen feet water at low water spring tides. The opening 
is 150 feet in width, thns admitting vessels of almost any tonnage. A shed 
is now building on the north-east side, 360 feet in length, and fifty feet wide 
in the floors, for the storage of goods, from which a tram-way leads to the rail- 
way station, distant ahont 300 yards. Thisdock was commenced three years 
ago (this month), at a cost of about £140,000., and, had it not been for nn- 
foreseen causes, would have been opened for traffic some time since. The 
vessels belonging to the Peninsular and Orieotal and the Royal West India 
Mail Company, will henceforth make use of it ; and no douht every vessel of 
conseqnence will take advantage of the facilities thus offered for landing and 
shipping goods. Thelatter company have contracted for the use of a portion 
of the dock for the snm of £2,000 per annnm. There is another dock, 
now in progress, called the inner or wet dock. lt is impossible to state 
when this will be finished. Want of funds prevents that accomplishment for 
the present. This dock covers an extent of fourteen acres, and is the nearest 
tothe town. 


BovrocNE Паввосв.--ХГе understand it is definitively settled that our 
jetties are to advance 600 yards further into the sea, so that vessels drawing 12 
feet water, will be enabled to enter them at all hours of the day and night. 
When they will be commenced is one qnestion—bnt when finished is 
another. Our English readers must not imagine that we—no, not we, but 
the Ponts et Chaussées—have yet to learn how to go ahead by steam, as our 
upfortunate harbour too plainly demonstrates.—Baulogne Gazette. 


COLCHESTER Naviaation.—The plan for constructing a ship canal 
from Wivenhoe to the Hythe, as laid before the public in Mr. Bruff's plau 
and report has, we undstand, met with a very favourable reception among our 
trading commnnity, who are of course the best judges of the merits of 
such a plan, and of the benefits derivable therefrom. The possibility of con- 
structing such a work for a very moderate sum (Mr. Bruff states £56,000, 
exclusive of the Jand) gives it a powerful claim to public attention, and the 
advantages Colchester would derive from its establishment are obvions.— 
Essex Standard. 


Newcastle-upon-Tyne.—The banks of the Tyne at Newcastle are very 
abrupt, and the breadth of the river about 620 ft., over which a timber 
bridge is projected оп the plan of the viaducts on the Shields railway, the 
centre arch of which is intended to be 280 ft. span, and 100 ft. above high 
water at spring tides. The estimated cost is £100,000, proposed to be raised 
in 5000 207 shares. The number of passengers per week traversing the pre- 
sent bridge is 170,000, one-third of which, it is expected, would pay toll: 
but the project does not progress. What a splendid opportunity here pre- 
sents itself to adopt the use of iron to its fullest extent, especially as the 
price of that material is so unprecedentedly low, and the facilities of casting 
large pieces and quantities has so much increased.—O. 7. 


Whitby Pier—This pier has been lengthened, and is now abont half a 
mile long. Ina very short time it will be open to the public, and we have 
по reason to doubt bnt that it will equal most of the piers іп England.— Jul? 
Advertiser. 

a tn 


STEAM NAVIGATION. 


East India Steam Navigation.—The steamer India having performed her 
last voyage from Suez to Bombay against the height of the monsoon, a cir- 
cumstance unprecedented in the annals of navigation, it may be interesting 
to compare a statement of that steamer’s performance on her last two voy- 
ages, the first having been made in the fair season, and the second against 
the strength of the monsoon. On her first voyage the Jndéa left Calcutta on 
the 10th of January last, and steamed to Suez in 25 days and 14 hours, run- 
ning 4,849 miles, or 1823 miles per day, consuming 680 tons of coal, or 
7:6 Ib. per horse power per hour. On her second voyage she left Calentta 
on the 9th of May, and steamed in 34 days 4,058 miles against the wind, 
averaging 137 miles per day, and under sail four days; total distance 5,089 
miles, consuming 900 tons of coals, or 72 lb. per horse power per hour. 
This result is most important, as showing that the communication by steam 
can be kept np with the eastern side of India at all seasons of the ycar. On 
the first voyage the Calcutta letters reached London in 46 days; the second 
voyage her letters were detaincd 24 days in Egypt waiting a conveyance.— 
Hants Independent. 

The James Watt.—Messra Maudslays and Field have received ordera from 
Government to proceed immediately with the engines of 800 н. ғ. 


Cherakee.—The engines sent out to Canada for this vessel are from the 
manufactory of Mesars. Mandslays and Field. 
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ГКЕХСП STEAMERS. 


The following list of vessels is from the Railway Moniteur, with the ports 
at which they are being built, and the names of the engineers who are making 
the engines. They are 14 in number, of 450 н.р. each; the Ulloa, Colum- 
bus, aud Labrador have been already lannched, and it is expected that they 
will all be ready for sea in the course of next year. 


NAME. Ponr. ENGINEER. 
Darien Cherbourgh 
Ulloa Ditto ae : 
Christopher Columbus Brest M. Cavé, of Paris. 
Ma ellan Ditto 
Cacique L'Orient } А 
iB Ditto Government Steam Factory at Indret 
Carib Ditto 
Canada Brest 
Labrador Toulon M. Schneider, of Creuzot. 
Orinoco Ditto 
Albatross Ditto 
Greenland Rochefort 
Montezuma Ditto M. ПаПейе, of Arras. 
Panama Ditto 

Five War Steamers of 220 н. р. are also being built. 

Espador Indret ; 
DM Ditto M. Pauwels. 
Phoque Bichwiller 7 
Glan Ditto M. Stebelin. 
Cuvier L'Orient Miller, Ravenhill & Co. of London. 


AMEHICAN Ман, STEAM Suips,— Тһе British and North American Royal 
Mail Steam Company's new steam ship llihernia was launched at Greenock 
ou Thursday 8th Sept. The Hibernia is about 200 tons larger and of 
greater power than the present mail steam ships. Captain Edward C. Miller, 
formerly of the Acadia, will now command tbe Columbia. If the new ship 
only equal, in general efficiency and speed, the four vessels composing the 
line, she will be a steamer of the first class. That she will equal, if she do 
not exceed them in those indispensable qualities, the skill and judgment of 
the managers of the company are suflicient guarantees.— Liverpool Albion. 


The Hindostan.—This splendid vessel started from the Soutbampton Docks 
on the 24th ult. for Calcutta; she is destined for the navigation of the Indian 
Seas, between Calcutta, Ceylon, and Suez, and forms part of the intended 
fleet of the Peuinsular and Oriental Steam Navigation Company for establish- 
ing a communication between England (from the Port of Southampton) and 
our Indian possessions, via Alexandria and Suez; between these two points 
the communication will be as heretofore, overland. This vessel was built by 
Messrs. Wilson, of Liverpool; her length of heel is 220 feet, length over all 
250 feet, beam inside the paddle-boxes 39 feet, depth 303 feet, burden 1,800 
tous; engines, 550 н. р. constructed by Messrs. Fawcett & Co., the eminent 
engineers of Liverpool. She is fitted with Captain Smith's safety paddle-box 
boats, which are so large that the whole nf the crew and passengers could be 
taken in them in any sea. She has also four large quarter boats and stern 
boat. She is divided by wrought-iron water-tight bulkheads into five com- 
partments. In our next number we shall give some further particulars of 
tbis splendid vessel. 


Gloucester aud Ledbury Canal.—The fceder at Canon Froome, for supply- 
ing the canal with water, has now been put in operation. It is expected that 
іп two months boats will be able to come up to Castle Froome.— Hereford 
Journal. 


Portsmouth.—A new steam-frigate called the Firebrand, was lauuched at 
this dock-yard on the Sth inst. She was immediately taken into dock to be 
coppered, and will, as soon as fitted with her engines, he commissioned. Her 
original name was the Beelzcbnb, but when the Firebrand, after bringing over 
the King of Prussia to this country, һай her name altered and was called the 
Black Eagle, the Beelzebub was changed to the Firebrand. Two other first 
class steamers are building at this dock-yard called the Scourge and Centaur. 


LIST OF NEW PATENTS. 


GRANTED 1N ENGLAND FROM THE 31ST AUGUST, TO 22ND SEPTEMBER, 18 2. 
Six Months allowed for Enrolment, unless otherwise expressed. 


Снавікв Freperick Guitarp, of Birchin-lane, notary public, for “ im- 
provements in the construction of railways.’—Sealed August 31. 

Снлпіеѕ THATCHER, of Midsomer Norton, Somerset, brewer, and THOMAS 
THATCHER, of Kilmersdon, in the said county, builder, for “ émprovemeats 
in «ғау or breaks to be applied to the wheels of carriages generally.”—An- 
gust 31. А 

Ronerr Hazarp, of Clifton, near Bristol, for “ improvements in ventilating 
carriages aud cabins of stewm-boats." —September 3. 
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Wirniaw Rocur, of Prince's-end, Stafford, mechanic and engineer, for 
“improvements in the manufacture of mineral colours." —September 3. 

WiLLiAM WanBunTON, of Oxford-street, gentleman, for * improvements 
ia the construction of carriages and apparatus for retarding the progress of 
the same.”’—September 8. 

Jonn WonnswonrH Rosson, of Jamaica-terrace, Commercial-road, engi- 
neer, for “ impravements in machinery and apparatus for raising, forcing, 
conveying, ала drawing off liquids." —September 8. 

James |xsorE, of Birmingham, saddlers’ ironmonger, for “ improvements 
in the manufacture af brushes." —September 8. 

Josern llenry Tuck, nf Francis-place, New North-road, engineer, for 
“impravements in machinery or apparatus for making or manufacturing 
candles.” —September 8. : 

WintiAM Epwarn Newron, of Chancery-lane, civil engineer, for “ im- 
provements in machinery or apparatus for making or manufacturing screws, 
serew-blanks, and rivets.” (A communication.)—September 8. 

HERBERT GEORGE James, of Great Tower-street, merchant, for “improve- 
ments in machines or apparatus for weighing various kinds of articles or 
goods." (А communicatiou)—September 8. 

WirLrAWM ForugnoiLL Cooke, of Copthall-buildings, Esq., for “ improve- 
ments in apparatus fov transmitting electricity between distant places, which 
improvements can be applied, amongst other purposes, to apparatus für giving 
signals aud soundiny alarums at distant places by means of electric currents." 
—September 8. 

Tuomas THIRLWALL, of Low Felling, Durham, engine-builder, for “ im- 
provements in lubricating the piston-rods of stean engines, and of other ma- 
chinery.”—September 8. 

WirLrAM Crorts, of New Radford, Nottingham, lace machine maker, for 
“ improvements іп the manufacture of fiyured or ornamental lace.’—Sep- 
tember 8. 

Tuomas Маввркм, of Salford, Lancaster, machine maker, and Ѕогомом 
Ronixsox of the same place, flax dresser, for ‘improvements in machinery 
Sor dressing or hacktiug flax and hemp.”—September 8. 

James Wake, jun., of Goole, York, coal factor, for “ improvements in 
propelling vessels." —September 9. 

Joux Rorr, of Great Cumberland-place, colonel in Her Majesty's army, 
for “ improvements in saddles."—September 15. 

Freperick Bow es, of Moorgate-street, London, for “а new method by 
machinery of preparing flour fron all kinds of grain and potatoes, for making 
starch, bread, biscuits, and pastry. (A communication.)—September 15. 

CHRISTOPHER NickELs, of York-road, Lambeth, gentleman, and CALER 
Beve ts, of Leicester, manufacturer, for “ improvements in fabrics produced 
by lace machinery. 

Witt1amM Henny James, of Martin’s-lane, London, civil engineer, for 
“improvements in railways aud carriage ways, railway and other carriayes, 
and in the mode of propelling the said carriages, parts of which improvements 
are applicable to the reduction af friction in other machines.”—September 
16. 


Joun SANDERS, WiLLIAM WILLIAMS, SAMUEL LAWRENCE TAYLOR, and 
WILLIAM ARMSTRONG, all of Bedford, agricultural implement makers, and 
Evan Хунилам Davin, of Cardiff, for “improvements in machinery for 
ploughing, harrowiny, and raking land, and for cutting food for animals.” —- 
September 22. 

PATRICK бтклр, of Halesworth, Suffolk, malster, for “ improvements in 
the manufacture of malt.” —September 22, 

Joux Лусквв, of Putney, gentleman, for ** improvements in furnaces.”— 
September 22. 


Mr Peter Ewart.— We very much regret to announce the death of Mr. 
Peter Ewart, of Woolwich Dockyard, inany years chief engineer in the 
Government service, to whom was entrnsted the direction of the marine and 
wecbanical engineering cstablishment at Woolwich’; his death was occasioned 
by a serious accident on the 8th ultimo. Mr. Ewart was preseut at the 
testing of a chain cable in the proof-house, when the cable suddenly broke, 
and a portion of it flying back struck him a violent blow on the body, by 
which he was driven with great force against the wall of the proof house. 


TO CORRESPONDENTS. 


Communications received fram О. Т. on earthwork and suspension. bridges — 
J. W. S. of New York.—Mr. Hartop.—Mr. W. Gartland.—Mr. Е. В. Rowley, 
and Mr. Pring. 

44 correspondent is desirous of knowing the maker s name of iroa houses. 

Phenis.—JFe are collecting materials fer forming a table of the proportions 
of all our large steam ships and boilers, pressure of steam, &c., and will thank 
him, or any other correspondent if they will favour us with any information they 
may possess upon the subject, 

Books for Review must be sent carly in the month, communications on or before 
the 20th (if with drawings, Wo and advertisements ou or before the 25th 
instant, addressed to the Editor, No. 10, Fludyer Street, Whitehall. 


No. 2 has been reprinted and may now be had of the Publishers. 
Vols. 1, H, Ш, and 1V, may be had, bound in cloth, price £1 each Volume. 
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THE PENNSYLVANIA CANAL AQUEDUCT. 
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THE PENNSYLVANIA CANAL AQUEDUCT, 
(With an Engraving, Plate XIII.) 
(FROM THE AMERICAN JOURNAL OF THE FRANKLIN INSTITUTE.) 


Description of the Wooden Aqueduet carrying the Pennsylvania Canal across 
the river Alleghany, at Pittsburg; from actual measurement. With 
remarks бу Joux С.Тпавтуутхк, Civil Engineer, of Athens, Tennessee, U.S. 


Tuais aqueduct was built in the year 1829, by Mr. Lothrop, of Pitts- 
burg, at an expense to the State of 101,000 dollars. It has two abut- 
ments and six piers of stone, and seven arches of timber of 150 feet clear 
span each; the whole length of the aqueduct between the abutments 
being 1092 feet. The masonry is of cut ashlar, in large courses, with 
rubble filling. The material is a gray sandstone, rather too soft, in 
my opinion, for such parts of a structure as are exposed to rapid cur- 
rents, bringing down heavy fields of ice and drift wood, as is the case 
with the Alleghany. The piers are 7 feet thick on top; they batter 
опе inch to a foot on the sides, are semi-circular at their down-stream 
ends, and are provided with break-water starlings. The average 
height of the piers is about 40 feet. 

The timber of the aqueduct is white pine, with the exception of 
the chords and the pier-posts, which are of white oak, as being better 
calculated to resist the great strains that come upon them. I conceive, 
however, that any precaution of this kind would apply with more force 
to the pole plates, or cap- pieces, as it is well known that tue resist- 
ance of timber to compression is much less than that to extension. 
Therefore, if extra precautions are requisite for the chords, they are 
doubly so for the poles. 

The width of the aqueduct, from out to out of weather boarding, is 
about 34 feet. The height of the trusses, from bottom of chords to 
top of poles, 16 feet. The canal trunk has a top width of 16 feet, a 
bottom width of 15 feet, and a depth of 5 feet. The depth of water 
is generally 4 ft., sometimes 4 ft. 9 in. There are four trusses to each 
span. These particulars, however, with the other principal dimen- 
sions, are so plainly indicated by the drawings as to require no farther 
explanation. Thronghout the drawings, the same letters refer to the 
same parts. 


SCANTLINGS OF THE PRINCIPAL TIMBERS AND IRONS. 


Arch pieces, 7 x 14 in., L, six to each truss, or composing each rib. 

Pole plate or cap, J, of inner trusses, 10 X 15 in. 

Ditto, Е, of outer trusses, 10 x 12 io. 

Chords, C, of both inner and outer trusses, each in two pieces, each 
piece 7 x 15 in. 

Queen posts, Q, in body, 9 x 10 in. 

Ditto, in heads and feet, 10 Х 14 in. 

Main braces, 5, 8 X 10 in. 

Counter braces, X, 8 x 44 in. 

Butting pieces, P, at heads of queen posts of outer trusses, 5x 7 in. 

Ditto, T, or straining pieces at heads of queen posts of inner 
trusses, 5 x 7 in. 

Diagonal braces, U, in roof, and under canal truck, 6 x 7 in. 

Extra braces, M, on outer trusses only, b x 12 in, 

Straining sills to ditto, k, 6 x 10 in. 

Straining pieces to ditto, /, 6 X 12 in. 

Straining sills to pier posts, j, 6 ж 10 in. 

Fishing pieces to poles, b, over piers, 6 x 12 in. 

Roof tie beams, E, 7 Х 12 in. 

Floor girders, G & П, 9 x 18 in. 

Additional pieces, A, uuder girders marked G only, 9 x 15 in. 

Plank, of footway, towpatli, and canal trunk, thickness З in. 

Weather boarding, М, thickness 3 in. 

Iron suspending rods, R, 13 in. diam. 

Screw bolts, 1 in. square; spikes for planhing of canal trunk, 4 inch 
square; spikes at heads and feet of braces, 3 in. square. 


Vor. V.—No. 62,.— November, 1842. 
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In Fig. 1 it will be seen that the tops of the lower girders are not 
all in the same horizontal line, but that every other one, H, is raised 
about one foot above the intermediate ones, б. When the aqueduct 
was first built, only one of these sets of girders was employed, beiog 
supposed sulficient to sustain the weight of water in the trunk. Their 
distance apart was about ten feet in the clear. But when the water 
was let into the trunk, the girders began to yield undera head of about 
three feet, and it was found necessary to double their number, and 
moreover to bolt, or rather stirrup, to every alternate one, viz. those 
marked G, an additional under-girder, A, Figs. 2, 3, and 4. 

The reason for thus alternately raising and depressing these lower 
girders was, to permit the passage of the two courses of lower diago- 
nal braces from one H to another, over G, (see Fig. 9, and also the 
dotted lines а, a, ауіп Fig. 3). Where the H's cross the inner chords, 
(which are lower than the outer ones,) they are made to bear on them, 
by means of the blocks 7, 2, Fig. 3. These blocks аге not shown іп 
the transverse section, it being supposed to be taken near one of the 
girders, G. Over the girders, G, are seen (Fig. 3,) blocks О, О, 
marked in dotted lines; there are transverse timbers, resting on G, 
and helping to support the flooring plank of the canal trunk, as there 
are no longitudinal joists inthe aqueduct. The pieces O, do not in- 
terfere with the diagonal braces, merely running from each inner 
chord to the braces. 

The floor of the trunk rests only on the upper course of diagonal 
braces, on the transverse pieces, O, and on the raised girders H. 

Each girder, H and G, is sustained by the two inner chords, and by 
four suspending rods of iron, 13 in. in diameter, of which two are 
shown in Fig. 4, by R,R. In the outer trusses, the tops of these rods 
bear on the tops of the arches, or curved ribs, (see Fig. 1,) by means 
of wooden saddle pieces, D, Figs. З and 4. In the inner trusses, they 
bear upon the tops of the poles, or caps, and are covered by a 
longitudinal capping piece, of 3 in. thickness (m, Fig. 4); this 
cappiug is rounded off at top, so as to prevent tlie chafing of the tow- 
rope. 

To bring the bearing of the suspending rods more equally on all 
the arch-pieces, blocks are inserted between the arch-pieces, ver- 
tically, at the place of each rod, as shown in Fig. 3. M, M, in Fig. 1, 
are extra braces, employed only in the outer trusses; 4, 4, are their 
straining sills. At their upper ends they abut against short pieces of 
6 x 12 (f, f) firmly bolted to the poles. These extra braces are in 
pairs, being on both sides of the poles. 

AJ Fig. 1, are the straining sills for the pier braces, S, 5, serving to 
stiffen the pier posts; see Fig. 6, which also shows the cast iron abut- 
ment plates, g, g, for receiving the feet of the curved ribs. They are 
merely flat plates, 3 ft. 8 in. deep, 2 ft. wide, 2 in. thick, and without 
any flaunches. The recess in the pieces, for receiving the feet of the 
ribs, and pier posts, is but eight inches deep. See also Fig. 2. 

P, Figs. 3 and 4 are the short buttiug-pieces for relieviug the heads 
of the queen posts from the action of the main braces. Іп the inner 
trusses, instead of these short butting-pieces, long straining-pieces, 
reaching from one post to another, are used, T, Figs. 3 and 4. Т is 
represented in Fig. 3, to save the trouble of another engraving. 

The suspending rods are about 5 feet apart; but it is seen in Fig. 1 
that these rods stop short within some fifteen feet of the piers, because 
the curve of the ribs in that interval would not nllow of the passage of 
girders past them. Іо this interval, therefore, the ends of the girders 
are supported by pieces, K, Fig. 7, bolted to the ribs. 

5,8, Figs. 2 and 4, are uprights, placed 4 ft. apart, for spiking the 
side planking of the canal trunk to; at their heads they tenon into a 
continuous cap-piece, v, and at their feet they tenon between the 
strings e and л. л, and the blocks 2, being supported by the qneens, 
prevent s from spreading outwards. 

Where the curve of the arclies comes below the line of /, the latter 
is dispensed with, and о rests against the arches themselves. 

г, т, are two pieces, of 3 X 6 in. spiked to the queens, for receiving 
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the floor plank of the tow-path, on one side, and of the footway for 
ordinary purposes, on the other. 

The roof is boarded and shingled. 

Where the tops of the inner arches get below the linc of the tow- 
path floor,a piece of plank on edge resting on the floor is nailed 
against the queens, to prevent horses from slipping into the canal 
trunk. 

Fig. 5 shows an excellent device for counteracting, to some extent, 
the tendency which trusses always have to settle inthe centre. The 
poles or caps of the adjoining arches are here connected by fishing 
splices, each composed of two pieces of 4 x 12 in. well bolted, and 
trenailed together, through the caps; and as a further security, two 
blocks, 2,2, of hard wood, about 4 inches square, are driven through 
from side to side. By the introduction of these splices, it is obvious 
that the inward draw of two adjoining trusses is mutually counter- 
acted to a considerable extent. This arrangement, together with the 
extra braces, serves very much to stiffen the trusses, and something of 
the kind should always be resorted to in large spans. 

Fig. 8 shows the mode of scarfing the pieces composing the curved 
ribs. "These pieces break joint where the ribs pass the queens, so 
that the bolts of the scarfs pass entirely through the queens, and the 
rib pieces on each side of them. The scarf of the poles is shown in 
Fig. 3; that of the chords is the same as that of the poles, only that 
which constitutes the side view of the pole scarf, forms the top, or 
plan, of that of the chord. 

Fig. 11. As it is always a matter of importance in a bridge erected 
over a stream liable to freshets, to secure each span as soon as pos- 
sible, so as to stand in case the scaffold should happen to be carried 
away, the introduction of the secondary timbers is generally deferred 
until those essential to the support of the bridge, in such an event, 
are put together. Therefore, the diagonal braces are not inserted 
until after the girders are put into their places. 

As these braces are tenoned into the girders at both ends, they 
could not be inserted into the mortises in the girders, unless some play 
were allowed at one end; this play is afterwards filled up by a pair of 
double wedges, as shown in Fig. 11. 

Where the counterbraces of the trusses intersect the main braces, 
the former are merely tenoned into the latter, as shown in Fig. 3, at Y. 
Where the chords and queens intersect, they are notched equally into 
each other, so as to bring the two pieces composing the chords within 
about an inch of each other, Figs. 2 and 4. 

The planking of the canal trunk is single, and well caulked. The 
courses of plauk are from six to fifteen inches wide. 

Remarks.—This aqueduct evinces, more strikingly than any other 
structure I know of, the capability of timber for the purpose of bridge 
building. The weight of water in the canal trunk on a single span, 
when 4 ft. З in. deep, amounts to 275 tons, of 2240 tb.; and we may 
safely say that that weight is frequently increased to at least 300 
tons, during the passage of boats; for although a boat, of course, dis- 
places a bulk of water of equal weight with herself, yet it may rea- 
dily be conceived that the water so displaced does not instantaneously 
leave the span, on her entrance; and I think we may assume that at 
least 25 tons of it are frequently on a span at the same moment with 
the boat. Yet on a most critical examination, made with that view, I 
could not detect in апу part of the timbers Ше slightest symptom of 
what might with propriety be called crushing. Slight compressions, 
(if I may he allowed to draw such a distinction,) were visible at the 
heads of the queen-posts, but not to a greater extent, apparently, than 
invariably attends all trusses of this kind in common bridges of large 
spans, after having been some time in use. In all bridges there is a 
tendency to settle, or sag, inthe centre; and this tendency, of course, 
brings a heavy compressing strain upon the pole plates; but beside 
this compression, incident to the truss considered as a whole, there is 
another, acting at the several points at which the heads of the posts 
tenon into the poles. ‘This compound compression explains a fact for 
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which I was for some time at a loss to assign a satisfactory reason. I 
have already stated that in the inner trusses of this aqueduct, a 
straiuing-piece, like that shown at T, fig. 3, was inserted between the 
heads of the posts, in preference to the short butting piece, P, figs. 
9, 5, employed in the outer trusses. "This was evidently done under 
the impression that it opposed a more perfect resistance to the com- 
pressions alluded to, than the shorter pieces; aud, at first sight, it 
will probably strike most of my readers in the same manner. But it 
is of great importance to know, that although the long piece is almost 
invariably introduced, both by engineers and bridge builders, whenever 
extraordinary compression of the pole is anticipated, it is in fact en- 
tirely ineffective ; whereas the short butting pieces perform the duty 
assigned them perfectly, 

І shall endeavour to point out the cause of this. 

The compression of the poles evidently increases from the piers 
towards the centre of the span, in the same manner as ina single long 
piece of timber, supported at two ends, when it sags in the middle: 
consequently, when the bridge settles, as it always will, more or less, 
the head of any one post is moved a greater distance towards the 
centre of the span than the post behind it, that is, between it and a 
pier. Therefore, the opening, p’, behind the post, Q’, must be a little 
wider than the openiug p, behind the post Q; and, consequently, the 
inner end of the straining-piece, T, cannot һе forced up into contact 
with the head of the post Q, but must remain distant from it an amount 
equal to the difference of the compression which takes place in that 
part of the pole between Q’ and the centre of the span, and that part 
which extends from р’ to p. This difference in the amount of com- 
pression between any two consecutive posts, is very perceptible in all 
large bridges, being generally about $ of an inch, that is if there he 
7 spaces in the truss, between a pier and a king post, the opening at 
the iuner one will geuerally be about $ of an inch, at the next one 
$,at the next ё, and so on to the queen post near the pier, where it 
will diminish to nothing. 1n some bridges, and those excellent ones, 
1 һауе seen the openings behind the queen posts much greater than 
this, at least double ; but, I believe, only in such bridges as have no 
chords to confine the feet of the ribs. Of course some portion of 
these openings, in every case, is due to the compression which takes 
place in the heads of the posts themselves. This is frequently very 
perceptible. 1 could just detect it in a few of the queen posts of the 
aqueduct. 

But it may be objected that if the explanation 1 have given be cor- 
rect, then even the short butting piece, P, should also be ineffective ; 
because, if the compression of the pole increases so perceptibly to- 
wards the centre, then supposing the length of the butting piece to be 
lof the distance between two queens, the inner end of the butting 
piece should not come into contact with the pole, by an amount equal 
to 4 of the opening which occurs between these two queens.  Plausi- 
ble as this deduction would seem, it is, nevertheless, incorrect, for as 
І have before remarked, the short butting pieces act admirably, aud, 
as I conceive, for this reason, that although the entire length of ,that 
portion of a pole, or cap, between two adjacent posts, is in a state of 
compression, which, considering the whole truss as one great beam, 
gradually increases towards the centre, still the action of the main 
braces against the back part of the head of each post, tends to bring 
an additional strain upon the portion of the pole next adjoining the 
inside of the post head. This additional strain produces a compression 
of its own, which, unlike that operating on the truss considered as a 
whole, decreases towards the centre. Therefore, that part of the 
pole into which the head of any post tenons, is more compressed than 
the part at the end of the butting piece, and, consequently, the latter 
is brought into full action. 

This matter is a very important one, and my remarks on it were 
suggested by seeing that in this aqueduct the long straining?piece had 
superseded the short butting piece, evidently in expectation of its 
greater efficiency. In the Market street bridge, at Philadelphia, the 
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finest in existence, the same defect exists; also in the viadnet of the 
Columbia and Philadelphia Railroad, near Philadelphia, and many 
others, built by the most talented and experienced bridge builders in 
the country. 

-But in all these bridges, as well as in this aqueduct, the inner ends 
of none of these long straining pieces are in contact with the heads of 
the adjoining posts, against which they were intended to exert a pow- 
erful compression. Consequently, they are not only useless, but posi- 
tively injurious, as they add unnecessarily to the weight of the truss, 
and thus absolntely increase that tendency to settle, which they are 
intended to prevent. 

I noticed a splintering, or spalling off, of the stones supporting the 
feet of some of the arches. The stones in this part of a bridge, as 
well as those forming the facing of the starlings, should always be of 
good quality ; and, in the former case especially, attention should be 
paid to their toughness; soft sandstone should never be admitted. 

In an extreme ease like this, of snch an immense weight and so 
soft a stone, or indeed with stone of the best quality, 1 shonld cer- 
tainly prefer to have the recesses in the top of the pier for receiving 
the feet of the curved ribs and pier posts, somewhat deeper thau in 
this instance, where they are but 8 in. deep, figs. 1, 2, and 6. The 
pressure on the piers and abutments, so long as the bridge maintains 
itself, is almost altogether vertical, and as it sometimes happens that 
the hearing is not very fair, every precantion should be used to pre- 
vent spalling. One of the spans, at the time I saw the aqueduct, 
was (in my opinion) in imminent danger of falling, in consequence of 
this. 

І am confident that 2 trusses, instead of 4, would have been suffi- 
eient to support the trunk of this aqneduct, especially if another 
areh-piece had been added to the depth of the curved ribs, and the 
height of the trusses made a little greater. This additional height 
would, moreover, have added to the convenience of passengers on the 
roofs of the boats, who are now obliged to stoop in passing throngh 
the aqueduct. As the use of but two trnsses wonld, of course, in- 
erease the clear width between them, to admit the tow-path, the gir- 
ders might be trussed by a heavy arch-piece, which would insure 
abundant strength. A considerable diminution of expense wonld at- 
tend such an arrangement. 

As to the piers of this aqueduct, they are, as before stated, but 7 
ft. thick on top, or 4z'45 part of the span; or not quite 4 as great as 
the proportion of those used in the Trenton bridge, which is the 
boldest one cited by Tredgold, in his table of stone piers for wooden 
bridges. 

The foundations of the piers of the aqueduct do not appear to have 
settled in the least, or to have undergone any derangement; still, even 
in the face of this precedent, I should certainly prefer the foundation 
to be laid at the depth of a few feet below the bottom, in structures 
so important as this. There are, however, several bridges across the 
Alleghany, in the vicinity of the aqueduet, and all their piers are 
founded in this manner, (some of them, indeed, having but one course 
of timbers in their platforms,) which is strong evidence of the sufli- 
ciency of the plan, on a gravel bottom, even when exposed to tremen- 
dous freshets. 

Viewed as a whole, this aqueduct, for which, Т am under the im- 
pression, there was no precedent, certainly reflects the bighest eredit 
on Mr. Lothrop, for boldness and mechanical skill.* There are others, 


* We think it proper to remark here, that in the 6th volume of tlie London 
Repertory of Arts, p. 220, is detailed at length, the specification of a patent 
taken out in England, in 1796, by Mr. James Jordan, for constructing aque- 
ducts and bridges, with curved ribs of timber, or iron, and suspending there- 
from, by iron rods, the floor or trunk, as the case may be. Тһе celebrated 
bridge over the Delaware, at Trenton, commenced іп 1804, 15, in its general 
outlne, almost a precise copy of the plate illustrating Jordau's patent, in 
the Repertory of Arts, and is, in principle, unquestionably an infringement 
of that patent. Mr. Jordan also gives a plate of a projected aqueduct, pre- 
cisely the same in its essential principles as that whicli forms the subject of 
the above paper. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 363 


of much the same kind, on the canal ; all, I believe, designed by him. 
The general arrangement of the timbers is not original with him, 
having been long before practised, in very many instances, in common 
bridges; but the application of it to the purposes of so extensive an 
aqueduct, was certainly a very bold step; aud its entire success is 
proof of an intimate knowledge of what he undertook. 

I lock upon this arrangement of timbers as the best yet devised for 
large spans. It certainly admits of many improvements in its details, 
and from some experiments of my own on the subject, Тат under 
the impression that considerable modifications in some of the more 
important parts, might be made with advantage. 
sion, in some future paper, to allude to them. 

The curved rib, it is well known, is stronger in the centre than at 
any other point; or, in other words, a load, which, applied between 
the centre and one of the piers, would destroy the rib, might be ѕцр- 
ported, with perfect safety, in its centre. But the truss which is con- 
nected with the ribs, is weaker in the centre than at any other point; 
its resistance to a load aeting at any point, being, as in the case of a 
single piece of timber, proportional to the rectangle of the distances 
from the point at which the load is applied to the points of support. 
Therefore, the combination of the curved rib with the truss, secures a 
more uniform degree of strength throughout the whole span, than 
could be attained by either one, used separately. 

But besides this, another very important consideration attends the 
combination of the curved rib with the truss, viz: that each not only 
contributes its own share to the support of the load, but actually iu- 
creases the power of resistance of the other—that is, the two com- 
bined will support a greater load than they could separately, were the 
load divided between them. A curved rib, when employed by itself, 
is very weak at the haunches, and readily yields to a load applied 
there; but if proper means be adopted for preventing the rib from 
changing its form, its strength is wonderfully increased, indeed to such 
an extent that actual crushing of the timber must take place before 
the rib will yield to its load. Withont this precaution, its flexibility 
will permit it to bend, and fall through between its abutments, under 
a load many times less than that necessary to crush it. Such a change 
of form, or bending, is prevented by the truss, and thereby so great an 
accession of strength is imparted to the rib, that if we could con- 
ceive the truss acting only in this capacity of a stiffener to the 
rib, without itself sustaining any portion of the load, still the strength 
of the bridge would be increased many fold. I have seen curved 
ribs of 200 ft. span, bend, and fall into the river, between their abut- 
ments. 

The highest known freshet of the Alleghany, rose to about the floor 
line of the canal trunk ; the weather boarding of the outside formed 
a kind of dam, against which, trees, barns, houses, &c., accumulated, 
until they formed a wide field of drift on its upper side. A large 
concourse of people stood on the banks of the river, expecting to see 
the whole structure lifted off from its piers, and floated away ; but it 
stood perfectly firm, and I believe sustained no injury whatever. 


I may take ocea- 


Engineering Science.—The tunnel on the line of the Sheffield and Man- 
chester Railway will be 3 miles in length, upwards of 600 ft. below the sur- 
face or summit of the hill at its greatest height, and in rock formation 
throughout its entire length. The works were projected and commenced 
upwards of 2 years ago, under the direction of Charles Vignoles, Esq. Five 
shafts were opened, at abont half a mile distant from cach other, for the pur- 
pose of proving the formation, of facilitating the driving of the drift-ways, 
and ultimately, of ventilating the tunnel. Whilst these were in progress, 
the drift-ways were carried on from each side, or face, of the mountain: the 
distance, or length, driven, on the eastern side, extending to nearly 1,000 
yards, and from the next shaft 180 yards. The junction between these two 
portions of the drift-way was effected on the 17th Sept., and the levels, when 
checked, on a tie-bench, at the point of meeting, had varied but 9 decimals, 
or 1 in. nearly, and the range was within less than 2 in. of being geometri- 
cally trucs Weekly Papers. 
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A FEW OBSERVATIONS ON THE FLY-WHEEL, AND ITS | 


APPLICATION TO THE STEAM ENGINE. 


Tuis admirable collector and distributer of power, is so important 
a feature of the steam engine, tbat too mnch attention cannot be given 
io determine the proportion best calculated, to insure a sufficent de- 
gree of regularity in its motion, to answer general purposes; it is at 
the same time equally important to avoid all superfluous weight in its 
rim, because this imperfection not only creates unnecessary expense 
in the construction, but also occasions a portion of the effectiye power 
of the engine to be sacrificed, to keep the useless mass in motion. 

In order to obtain the degree of regularity of motion which is in 
most cases requisite, the energy of tlie rim of the fly-wheel must be 
so proportioned to the power exerted by the piston, as to prevent the 
constantly varying effect of the power of the steam communicated 
through the erank, from sensibly affecting the regularity of the motion 
of the fly-wheel. 

The same amount of regularity is not always required, and fre- 
quently, steam engines are applied to drive machinery of such a de- 
scription, as will to a certain extent, equalize tlie irregular action of 
the steam through the crank ; a corn-mill for instance, requires much 
less fy-wheel than would be indispensable for a cotton, or flax mill, 
because the energy of the mill stones, produces the same kind of 
effect as is produced by the fly-wheel itself, and in some cases, when 
fly-wheels are directly attached to the machinery driven, they might 
be made sulliciently powerful to dispense with the engine fly-wheel 
altogether, in as far as regularity of motion is concerned; but if ad- 
vantage were taken of this circumstance, very great strain would be 
thrown upon all the mechanism between the crank and the fly-wheel 
of the machinery driven, which being frequently cansiderable, would 
be rapidly destroyed. A fly-wheel may therefore be considered in 
most cases indispensable in, or very near the engine-room. 

Having had considerable experience in the construction of steam 
engines, under circumstances which enabled me to establish a regular 
scale of proportions, between the length of stroke and the relative 
diameter, speed, and energy of the rim of the fly-wheel, aud the fol- 
lowing rules having been put to the test of many trials, I am induced 
to submit this paper for insertion in the Journal. 

The following table will show the length of stroke, the speed of 
the piston, the number of double strokes per minute, the diameter, 
circumferenze, and speed of the fly-wheel, which 1 have adopted, and 
upon which many of the following rules have been established. 


TABLE A. 
222222222... M 
| | speed of e 
Length of, Sped of E | Diameter of, ee | rim of the 
гое Рз On pet Un e: SHCOSGS A fly-wheel OE Ey | fly-wheel 
=S minute | of engine | 5.4459 | whee VOS 
d =W. [per minute. ЗІР P Y д 
| 10 
ft in| ft. No. | feet | ft. ft. 
2 2 0 150 37:50 7640 | 24 15° 
4 24 157 32:64 8:913 | 28 157 
6 DENS 164 30:75 10:186 32 164 
8 3 0 171 28:50 11:460 36 171 
10 3 4 178 26:70 12:733 40 178 
12 55 185 25:22 11:006 14 185 
14 4 0 | 192 24:00 15:280 48 19:2 
16 i 4 199 22:96 16:553 52 19:9 
18 4 8 206 22:07 17:826 56 20:6 
20 5 0 213 21:30 19:100 60 2r3 
25 9 4 220 20:62: 20:373 61 22- 
30 5 8 225 19°85 21:646 68 225 
39 6 0 230 1916 22020 72 23° 
40 6 4 235 18:55 24:193 16 235 
15 6 8 240 18:00 25:466 80 24° 
30 7 0 245 17:50 26:740 84 245 
60 74 248 16°91 28:013 88 248 
70 7 8 251 16:37 29:286 92 2541 
80 8 0 254 15:87 30:560 96 254 
90 8 4 257 15:42 31:833 100 257 
100 8 8 260 15:00 33:106 104 26: | 
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The dimensions and weight of the rim of the fly-wheel, may be 
determined by the following rules; (note—in the calculation of the 
euergy of fly-wheels, tlie boss and arms are not taken into considera- 
tion, they should be made as light as prudence will permit.) 

Rule 1. To determine the mean diameter of the fly-wheel, mea- 
sured in the middle of the breadth of the rim. 

Multiply the length of stroke of the engine by 8:52, the product will be 
the diameter of the wheel, measured in the middle of the breadth of the 
rin. 

The above proportion being adopted, will determine the followiug 
relative conditions. š 

Ist. The rim of the fly-wheel will run 20 feet per second, when the 
piston travels ЗУ feet per second ; or in other terms, 

Qnd. The speed of the rim of the fly-wheel, mill be to the speed of the 
piston as 6 2 1; (note—this is not mathematically correct, because for 
the mean speed of the piston to be 1, when the speed of the middle 
of the rim of the fly-wheel is 6, it would be requisite that the half 
circumference of the fly-wheel should be 6, when the radius of the 
crank is 0°5, in which case the circumference of the fly-wheel being 
12, the piston for one revolution of the wheel would make a double 
stroke = 9 feet, or twice the length of stroke, so that when tbe 
stroke = 1, the circumference of the wheel should be 12, and its 


5 12 
diameter necessarily $146 ^ 39-8197, &c., which should be the 


constant multiplier, instead of 3:52 that, with a view of avoiding 
useless decimals, I have adopted, the difference resulting therefrom 
being of no practical importance, since the multiplier 9:59 gives 
6:0004 to 1 instead of 6 to 1.) 

3rd. The circumference in feet of the fly-wheel, will be equal to the 
length of stroke of the piston in inches. 

4th. The speed in feet per second of the middle of the rim, mill be 
exactly one tenth of the speed of the piston in feet per minute. 

Area of cross section of the rim of the fly-whecl, Ten square inches 
area of cross section of rim, will answer very well when the peri- 
phery of the rim of the wheel travels at the rate of 10 feet per 
second, and could be adopted as a constant area for that speed, if the 
effective load рег н. р. on the piston, was a constant load for every 
engine; this would be the case if the stroke for every power was the 
same, but the speed increases with the power of the engine, and the 
load on the piston varies inversely as the speed, so that the above 
proportion being determined for an effectual load per H. т, of 155 Ib. 
on the piston, when travelling at the rate of 213 feet per minute, 
which load and speed are those of a 20 horse engine—then the ef- 
fective load or the speed at which it travels, must be taken into 
consideration in the calculation, for, with an uniform load and 
speed as above determined, the section of the rim in square inches 
рег н. P. would be found by multiplying the square of 10 feet per 
second, or 100 by 10 square inches, and dividing the product by the 
square of the true velocity of the rim, the cross section of which is 
to be found, or in more simple terms, by dividing the constant number 
1000, by the square of the true velocity per second, of the rim, the 
cross section of which is required. 

But as the load and speed vary with the power of the engine, it 
will be requisite to multiply the above quotient by 21:8, the standard 
velocity of the rim in feet per second, and to divide the product by 
the true speed in feet per second of the rim, the cross section of 
which is required, the quotient will be its area in square inches. 
per H. р. 

Therefore when V = True speed of the rim in feet per second. 

V3 = Square of ditto. 


А A = Area of the cross section of the rim in 
square inches per H. P., we shall have 


Formula 1. 
213 — 102% 10X213 2130 
y >S үз = үз 


102% 10 


Еау 


= A, from which 


results, 
Rule 2. To find the area in square inches per н. P. of the cross 
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section of the rim of a fly wheel, its diameter and velocity being 
determined by Rule 1. 

Divide the constant number 21300 by the cube of the velocity in feet 
per second, the quotient will be the area in square inches per n. v. 

Example. What will be the area in square inches per u. r. of the 
rim of the fly-wheel of a 20 н. E., the velocity of which taken in the 
middle of the rim is 21:3 feet per second ? 

When V = 21:3 
Хз = 9663°597 


2} 9 
then 00 = МОСВ = 2-2 = area per н. P, in square inches. 
Ne 9663-597 


For corn mills, saw mills, and other machinery not requiring great 
regularity of motion, or which by its own peenliar character tends to 
equalize the effect of the steam, 7 square inches of cross section may 
be allowed instead of 10, and will be found to answer very well; on 
such occasions the constant number 21300, will be reduced to 

KOW y 


10°X7 X213 = 14910, and the formula No. 1 would be vs 


= Area of cross section of rim in square inches per H. р. 

The area of tlie cross section of the rim of the fly-wheel being 
obtained as above, the total weight of the rim per u. P. will be found 
by multiplying the area in square inches by the circumference of the 
wheel in inches; the product will represent the number of enbic 
iuches of metal in the rim per H.P.; and this number divided by 
1728, will give the number of cubic feet of metal, which multiplied by 
450, (the weight in lb. of a cubic foot of cast iron,) will give the 
weight of the rim in lb. per H. р. 

Therefore when Уз = cube of velocity of rim of fly-wheel in feet 
per second, т = circumference of ditto in feet, we shall find 


Formula 2. 


UIS 450 = weight of rim in lb. per н. P, and by reducing 


the constant numbers to a simple denominator, we shall obtain, 


Formula 3. 
66562°5 
үз 
constant number would be reduced to 53250, and formula З would be 
46598:8 
vs 

Rule 3. To find the weight in lb. of the rim of a fly-wheel, its 
velocity in feet per second, and circumferenee in feet, being given by 
Rule Ist. 

Divide the constant number 66562°5 by the cube of the velocity of the 
rim of the fly-wheel in feel per second, and multiply the quotient by the 
circumference of the rim in feet, measured in the middle of its breadth, 
the product will be the weight of the rim in lb. per n. v. 

Example. What shonld be the weight in lb. per H. P. of the rim 
of a fly-wheel of a 20 n. E., the circumference of the rim being 60 
feet, and its speed 21°3 feet per second, (the stroke of the engine 
being 60 inches)? 


7 = weight of the rim per H. р. in lb. For corn mills, this 


7 = weight of the rim in lb. per H. р. 


when V = 21:3 
V3 = 9669:597 
a = iste 
665625 — __ 66562-5 песо SS "m Т 
then yer * = 5569507 X 60 = 413-22 = lb. weight of rim 
per н.р, 


By the rule to find the area, the cross section of the rim of the fly- 
wheel per н. р. would be 2:2 20 = 44 square inches, and 

By the rule to find the weight, it is shown that the weight of the 
rim of the fly-wheel of a 20 н. £., would be 413-22 20 = 8264 Ib. 

In formula No. 3, т is the prodnct of the length of stroke in feet, 
multiplied by 382x 91416 = 12, so that by multiplying the constant 
number 66562:5 by 12, we shall obtain a new constant number 
798750, which will admit of the following construction. 
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Formula 4. 
2. S = lb. weight of the rim регн. г. 

In formula 4, 5 = the length of stroke in feet, this formula gives 

Rule 4. To find the weight of the rim of the fly-wheel in lb. per н.р., 
the length of stroke of the engine, and the velocity of the rim of the 
fly-wheel, being determined by Rule 1. 

Divide the constant number 798750 by the cube of the velocity of the 
middle of the rim of the fly-wheel in feet per second, and multiply the 
quotient by the length of the stroke in feet, the product will be the proper 
weightof the rim in ib. per н.р. 

Example. What shonld be the weight in lb. per H. р. of the rim of 
the fly-wheel of a 20 н. E., the speed of the middle of the rim being 
21-3 fect per second, and the length of the stroke 5 feet (see column. 
2 and 7 of table A)? 


when V = 2193 
Me 1090658554 
e) == БР 
798750, 795750 . = г 
then vi E ES 1508597 > = 413:25 = lb. weight of rim per н.р 


giving the same result as obtained by formula 3. 
For corn mills, &c. the constant number 795750, will be reduced to 
559125, so that for such purposes the formula would be 
559125 
Vs 
The following table has been constructed according to the foregoing 
rules, and column 7 has been added for formula 5. 


S = lb. weight of rim per H.P. 


TABLE B. 
f | ; Relative load 
| jon piston per 
| Area of the | Weight of н.р. that ofa 
| Cross section|Totalarea | the rim Total |20 н.к being 
| of the rim | of ditto |регн.р.=| weight | one repre- 
! рег н.р. = | ax H.P. (798750 |оГЧҺетіт| sented by 
(H.P. УЗ (01300 үз 213 
vi = 4. W E 
{| a |——— | ———— |————— S 
sq. in sq. in. Ib. Ib. 
Э | 3972: 631 19:02 47332 946 112 
4 | 3869893 55 22 481°6 1926 1:356 
6 | 4410944 432 23207 182:88 2807 1'208 
8 5000-211. 425 34:05 470-22 3833 1:215 
10 36397752 3:77 37°76 472-06 4720 1:196 
12 | 6331625, 3°36 40°35 402:55 5550 F151 
| l4 7071888, 3° 42: 15140 6319 1108 
16 | 7880:599, 2:60 43574 439:18 7026 1070 
| 18 | 8741-816 243 45:82 126:39 7675 1:034 
| 20 | 9663597, EHE 44: 413°25 8265 1:000 
25 10648 gr 50: 400-05 | 10001 0:965 
30 |11390-625 1:36 56° 397°35 | 11920 0:046 
35 12167 | 1:75 61-25 393:84 | 13784 0:926 
40 129778735 l61 | 656 389:75 | 15590 0:006 
45 15824 ! 1:54 69-3 3852 17334 0:837 
50 (14706125! 1:44 12:38 380:17 | 19008 0:869 
60 15252:999 1:39 83:7 383:07 | 23038 0:858 
70 t5813°25t 1:34 91:23 39724 | 2717 0818 
80 160387064 120 102-02 389-92 | 31193 0:838 
90 16974:593 135 1287 39208 255287 0:323 
100 1 M 1:21 ізгі 39281. 39381 0:819 


The precedent Rulcs 2, 3, and 4, will suffice when the proportions 
laid down by Rule 1 arc adopted, but will not answer for general pur- 
poses; І have given them because, haviug for several years adhered to 
the length of stroke, and other dimensions showa in Table A, these 
rules have answered perfectly so far as the regulation of the motion 
of the engine itself is concerned, when exerting her full power. 

The following Rules 5, 6, and 7, may be employed ia all cases for 
the same purpose, let the stroke of the engine, the diameter and 
speed of the wheel be what they may. 

Rule 5. To find the weight in lb. per H. р. of the rim of the fly- 
wheel, the length of stroke, the mean diameter, and speed of the 
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rim of the wheel, and the relative load per H. P. оп the piston, (the 
load of a 20 н. E. being 1,) having been given. 

Divide the constant number 87500 by the square of the mean velocity 
of tne rim of the fly-wheel in feet per second, and mulitply ihe quotient 
by the product of the length of stroke in feet, multiplied by (Ле tabular 
number P (see col. 7, table B.), (Р representing the relative effective 
load per n. р. on the piston, that of a 20 н. E. being 1,) the last product 
mill be the weight of ihe rim in lb. per H. P. 

Example 1. What will be the weight of the rim of the fly-wheel 
of 2 10 H. E. when the length of the stroke is 4 feet, the diameter of 
the wheel in the middle of the rim 12 feet, and intended to make 483 
revolutions per minute ? 

vben У = 0254 


Р = 1-196 (see col. 7, table B.) 
SES 
Formula 5. 
E. PS = weight of rim in lb. per н.р. 
therefore ed 4:784 = 1992 = weight of rim in lb. per H.P. 
Formula 5 is thus composed : 
10? x 10 
—— P125 
We om —, M 12 2. 1000 ЕА _ 
ES PS = weight of rim in lb. per н.р. 


Example 2. What will be the weight of the rim of the fly-wheel 
of a 10 H. Е., its diameter in the middle of the rim being 12:733 feet, 
and making 26:7 turns per minute, the stroke being 33 feet. 

Observation; this example corresponds with the proportion given 
by Rule 1, as shown in the precedent table A. 

then V? = 316:84 


P = 1:196 (see col, 7, table B) 
8 = 32 
37500 , . 87500 gu ae 
therefore WC IPS 31654 9:986 = 472 = weight of rim in lb. 
per н.р. 
For corn mills the constant number 37500 will be reduced to 
10? x 7 
PAZS 
үз 700 2 
ha coe > ye Ps ЖЕ PS = weight of rim 


in lb. per H.P. 

Rule 5, requires a series of tabular numbers, representing the 
relative effective load per n. P. on the piston, the load per н. P. ona 
20 н. E. piston being considered as unity—this relative load varies 
inversely as the speed of the piston, and will be obtained (considering 
the speed of the piston of the 20 н. E., viz. 213 feet per minute as 
the standard speed,) by dividing 213 by the effective speed of the 
piston of the engine to be calculated ; the quotient will be the rela - 
tive value P required: column 7 of table B has been calculated so 
as to simplify the operation. 

Admitting 213 to be generally allowed for the speed of the piston 
of a 20 н, E. in feet per minute, the calculation may be still further 
simplified, because a new constant number can be obtained by multi- 
plying the constant number 37500 (given in formula 5) by 213, which 
would create 

Formula 6. 
37 500 S 213 37500 x 213 $ 7987500 

Vv E ту 77 “ұғ ұу 
rim іп lb. per н.р. 
when V? = square of the velocity of the rim in feet per second. 

W = speed of the piston in feet per minute of the engine to be 
calculated. £^ 7. 
S = length of the'stroke in feet of the engine to be calculated, 
which gives us, | "Axe. — p 
Rule 6. To determine the weight in lb. per m. P. of the rim of a 


S = weight of the 


ny 


4 
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fly-wheel, its speed іп feet рег second, the speed of the piston in 
feet per minute, and the length of stroke in feet being given. 

Divide the constant number 7,987,500 by the product of the square of the 
velocity in feet per second, of the rim of the fly-wheel, multiplied by the 
speed of the piston in feet per minute, and the quotient multiplied by the 
length of the stroke in feet, will give the weight in lb. per n. v., of the rim 
of the fly-wheet. 

Example. What will be the weight in lb. per H. р. of the rim of 
a fly-wheel of а 10 n. E, its diameter in the middle of the rim being 
12-733 feet, and making 26:7 revolutions per minute, the length of 
stroke being 34 feet? 
then V? = 316-84 


М == ЛУ 
Ses a 
7,987,500 7,987,500 " À H 
MMOL ee ES Ema e 
therefore VW 5699752 32 4 weight of rim in lb 
per н.р. 
For corn mills, &c. the formula would stand thus: 
5,591,250 5 eee 
E S = weight of the rim in lb. per н.р. 


the constant number 7,987,500, being reduced to 5,591,250. 

To avoid misunderstanding it may be proper to repeat in this 
place, that Rules 2, 3, and 4, are applicable only when the length of 
the stroke and diameter of the rim of the fly-wheel, are made to cora 
respond with columns 2 and 5 of table A, according to Rule 1, 
and when the fly-wheel makes the same number of revolutions as the 
crank; whereas the Rules 5 and 6 may be made use of on all occas 
sions, be the length of stroke, diameter of the wheel and its speed 
what they may. 

It is occasionally desirable to make use of a fly-wheel, that has not 
been expressly made for the engine to which it is intended to apply 
it, and it is then requisite to determine the speed at which the rim 
should travel to produce the usual effect on the motion of the engine; 
the following rule will determine that speed ; the weight of the rim 
in Ib. and the circumference of the rim in feet being given. 

Rule 7. 1st. Divide the total weight of the rim in lb. by the number of n.p. of 
the engine, the quotient wilt be the weight of the rim in lb. per н. P., divide 
this weighl per н. v. by the length of stroke of the engine in feet, and reserve 
the quotient for a divisor. 

2nd. Divide the constant number 7,987,500, by the divisor found above, and 
divide the quotient by the speed of the piston in feet per minute, which will 
give the square of the velocity of the rim of the fly-wheel in feet per second, 
and extract the square root thereof for the velocity of the rim in feet per 
second. 

3rd. Divide the velocity of the rim in feet per seeond by the mean circum- 


| ference of the rim in feet, multiply the quotient by 60, and the product will 


be the number of revolutions the fly-wheet should make per minute. 
This rule gives 
Formula 7. 


лу 292,9 ЕЕ — ы» HB I length of strokein it.) 
speed of piston in feet per minute 


V = velocity of the rim of the fly-wheel in feet per second. 
У 


circumference of rim in feet 
wheel per minute, or 


УА 7,987,500 — 


feet per minate ) =) V, and 


x 60 = number of revolutions of 


Formula 8. 


total weight of rim in lb. 
H.P. X stroke in feet 


60 V 


circumference in feet 


X speed of piston in 


= number of reyo- 


lutions of wheel per minute. 

Example. If a fly-wheel 15 feet in diameter, measured in the 
middle of the rim, and weighing (the rim only) 5000 lb., is to be ap- 
plied to a 20 n. £., what number of turns should this wheel make per 
minute, the length of stroke of the engine being 5 feet, and tlie speed 


| of the piston 213 feet per minute ? 


1812.] 
Length of stroke of engine in feet = 5 
Speed of the piston in feet per minute = 213 
Total weight of rim in lb. = 5000: 
Mean circumference of the rim іп feet = 47-1 


Then by formula 8. 


ae 5000 - 
A / 757,500 (ax x 213) = 27-4 = speed of the rim in 


27:4 x 60 
aurii 


feet per second, and = 9490 = nearly 35 revolutions 


per minute, 
For corn-mills, &е., this formula would only vary by reducing the 
constant nnmber 7957500 as stated above to 5591250, 
therefore ws 5591250 = (ах 213) = 22-9 = speed of rim 
22-9 60 
47-1 
That is to say, that for machinery requiring regularity, the fly- 
wheel applied to a 20 н, £. should make 35 revolutions per minute, 
but if required to drive machinery for which regularity is not neces- 


загу, the same wheel need not make more than 29 revolutious per 
minute. 


Formule 7 and 8 are obtained by reversing formula 6. 
London, October 11th, 1842. 


in feet per second, and 


= 29 revolutions per minute. 


Н. Н. EDWARDS, 


NOTES ON STEAM NAVIGATION. 


The management of the furnaces.—It is a common practice in steam 
vessels to pile the coal much too abundantly on the fire grate, the 
stratum of incandescent fuel is too thick, and the generation of car- 
bonic oxide is the consequence, to the manifest diminution of calorific 
effect. The coals should be strewn upon the grate bars evenly and 
equally ; the depth of the stratum should be about three inches, but 
this is a point dependent ina great measure upon the intensity of the 
draught; the stronger the draught the thicker should be the stratum 
of incandescent fuel. The bars should never exceed 7 feet in length, 
and should be as much less as possible; 5 feet is a good length, and 
not an uncommon length in the best boilers. It is impossible to fire 
long furnaces properly, especially in a sea way. We have known the 
length of the fire bars to be reduced from 8 ft. Gin. to 5 ft. 6 in, with 
a great accession 10 the steam-producing powers of the boiler. The 
bars should always have a considerable inclination, both to facilitate 
the transmission of the fuel from their foremost to their aftermost 
extremity, and to diffuse the air more equably over their lower surface. 
The skill of firemen varies greatly, and due attention should be paid 
to their selection, А dead plate at the mouth of the furnace is a 
good thing, and combined with a slow combustion will obviate smoke 
and save fuel. These are the true secrets of combustion on chemical 
principles, 

Boilers, wear and tear.—The wear of boilers is not unfrequently 
chiefly from the outside round the steam chest, from the dripping of 
water from the decks, in the ash-pits from the wettiug of the ashes, 
and on the bottom of the boiler from the action of the bilge water. 
This last source of wear is now almost altogether obviated in some of 
the best steam vessels, by placing the boiler upon an efficient caulked 
platform, bedding it in putty—not an incorporated mass of lime and 
oil, but really sound. substantial putty, sueh exactly as glaziers use. 
A cooming of timber is attached to this platform, encircling each 
boiler, and the interstices between the timber of the cooming and the 
iron of the boiler are filled in with roman cement, and sloped off on 
the upper side, so that no water can lie on the cement or cooming. It 
might be expected that these coomings would be disturbed by the ex- 
pansion of the boiler when heated, but we find that the expansion is 
so inappreciable in practice as not to be productive of any visible 
derangement. The upper parts of boilers should be covered with felt 
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and sheet lead, soldered wherever there is a joining ; the practice of 
covering boilers with felt and shect lead is now almost universal 
among the best engineers. 

Blow-off cocks are a perpetual source of annoyance if they be not 
well made at first. The metal of which they are composed should be 
hard and tongh, without any lead in it. The plugs of the cocks, if 
made with too little taper, will be very apt to jam, and after having 
been ground a few times, will sink so far into the socket as to come 
in contact with the bottom, if there be one, and diminish materially 
the effective area of the water way. 1f the taper be too little on the 
other hand, a great strain will be thrown on the gland, which keeps 
the plug in its place, and if they give way it will be driven out with 
great force. This did occur in the Great Western, and the engineer 
was scalded to death. 

The durability of brasses is dependent upon a variety of circum- 
stances, but chiefly upon the quantity of rubbing surface and the 
quality of the metal. We have seen a brass of Boulton & Watt's 
which had worked for thirty years, and was at the end of that time in 
good preservation, whilst we lave seen other brasses which, in the 
course of a couple of years, were quite worn out. 

De omnibus rebus et quibusdam. aliis.—Should the engineers be sub- 
ject to the captains? In generals, vEs —in particulars, хо. The Ad- 
miralty regulations in reference to engineers are just as preposterous 
as might be expected, inasmuch as the Admiralty is invariably a cen- 
tury behind the merchant service, but in their regulations respecting 
engineers, they have ont-Admiraltied themselves and earned a title 
to a squabash with our tomahawk, with which we may probably 
honour them on an early occasion, The Admiralty desires to have 
young men of education as engineers, and yet with Admiralty consis- 
tency rates the engineer beneath the ship’s carpenter—and what engi- 
neer of talent and education would place himself in so abject а situ- 
ation, or submit to be snubbed and brow-beaten by every whiffling 
lieutenant or embryo midshipman who does not know the garboard 
streak from the log line? As to your amateur mechanics, we always 
shun them as carefully as we would do a rabid dog; their bite is dan- 
gerous, and their bark—why that of Cerberus was heavenly music to 
it. We have never recovered from the alarm we once experienced 
from the spectacle of one of these cognescenti with blackened fustians 
and white kid gloves, crawling daily, for the space of a whole week, 
through the labyrinths of an oily steam engine, to vindicate his title 
to engineering proficiency. We bethought ourselves of Nebuchad- 
nezzar, and betook ourselves out of reach of the saliva. When we 
take upon ourselves the administration of the Admiralty, which, be- 
tween this and 1942, we may perhaps be prevailed upon to do, our 
first operation will be to get a leviathan besom constructed to sweep 
away all such incurables preparatory to placing engineers in their 
proper position. 

Ventilation is a thing greatly neglected in steam vessels, although 
so many facilities exist for establishing an effectual system. Every 
vessel should be fitted with one or more fans, or Day's patent Archi- 
medean Screw ventilator, worked by the engine for exhausting the 
air from the different cabins, gratings being left above the doors and 
in other suitable places for the admission of fresh air from without. 
The same mechanism might be made to draw air from the holds and 
other parts of the ship, so that any bad smell from bilge water, &c. 
would be entirely obviated. In tropical climates, in particular, no 
steam vessel of any considerable size ought 10 be unprovided with a 
ventilating apparatus. 

The rolling of steam vessels in a sea way gives a lateral impulse to 
several parts of the machinery, which it is often not well calculated 
to resist, without a considerable jolting. Thus the side levers will, 
when the vessel rolls heavily, slip in and out upon the main centres, 
and the shafts will move endways. lt is true there are collars to pre- 
vent this, and in new engines no great movement of this kind can take 
place; but the collars are in most cases much too small—they are 
deficient in rubbing surface, and they consequently wear, in a short 
time, considerably into the brass, leaving a lateral play upon the jour- 
nal which admits of no adjustment. To obviate this evil, Messrs. 
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Maudslays & Co. arc in the habit of making their journals with very 
large fillets in the corners, so as, in fact, to make each end of the 
journal a short frustrum of a cone. This has the desired effect, but 
occasions a wasteful expenditure of the oil. Mr. Robert Napier 
makes his cranks to bear against the flanges of his brasses. This plan 
obviates the rapid wear, but still leaves any wear that has taken place 
unsusceptible of re-adjustment, The best plan, it appears to us, 
would be to make each journal bulge out in the middle, so as to con- 
stitute, in fact, a portion of a spheroid, and recess each brass corres- 
pondingly. The act of tightening the top screws of the journal would 
then have the effect of preventing the shafts from moving on end, as 
well as of preventing them from moving up and down. The outer 
bearing of the paddle shaft should be always so made as to admit of 
easy adjustment. A common plummer block with the top constructed 
for holding tallow, placed npon a good stout carriage bolted to the 
fore and aft bearers, is, in our judgment, the best arrangement. The 
plummer block bolts should be so made that they may be dropped 
down to admit a piece of plate iron between the sole and the carriage 
at any time the shafts may require re-adjustment, А brass in the 
upper part of the plummer block at the outer end of the shaft is un- 
necessary, as there is no upward strain, and the cover bolts should be 
merely sufficient for holding it оп іп а sea way. This journal always 
wears forwards as well as downwards, and the brass should be so 
made as to admit of the aftermost side being turned before. The 
sides of the brass should also be thicker than in journals where this 
action does not exist. 

Piston Rods.—The best mode of attaching the piston vod to the 
cross head is by means of a сопе aud cutter and gib, and a screw 
above the cone; this cone should have considerable taper both to 
obviate any injurious expanding action which a cone of little taper 
would occasion, and to facilitate the disengagement of the rod when 
it requires to be taken out. Some of Boulton and Watt’s cross heads 
are made close over the piston rod, except that a little hole is left in 
the top to admit the introduction of a drift to start the piston rod 
when it requires to be disengaged. This we think is a very objec- 
tionable plan, and we have known it in practice to be productive of 
the most serious iuconvenience ; for a small drift will not start a rod 
on which the taper is not considerable, and which is rusted into its 
place. The drift may indeed be assisted by a cutter driven into the 
cutter-hole, and so contrived as to force the rod down instead of 
keeping it up; bnt even with this aid we have known the largest drift 
that could be introduced through the top hole to be quite ineffectual 
in starting the rod. It is a bad practice too to make the upper part 
of the rod that fits inthe cross head eye parallel; a blow or two upon 
this parallel part will stand and swell it so as to rivet the rod into the 
socket. 

Iron Ships have been much cried up of late by iron ship builders. 
We admit their claims to favourable consideration, but at the same 
time maintain that they are attended by many serious disadvantages. 
In the first place the accumulation of sea weeds and barnacles is a 
formidable objection. We have seenindeed a scheme of a scraper for 
removing these accumulations whilst tbe vessel was under weigh, but 
it is in our mind puerile aud impracticable. Again, the iron of which 
vessels is eomposed has been found to become brittle in the course of 
years, so that although tough at first, it will in the course of time star 
like glass when struck hy a hard and sharp body. The action appears 
analagous to that which takes place in railway axles. Mr. Nasmyth, 
indeed, has shown that railway axles are rendered brittle by cold 
hammering, and may be toughened again by annealiog; but he has 
not shown that axles are not rendered brittle also by continued wear, 
or that this species of brittleness admits of the same remedy. 

Bilge Pipes are best of lead, both becanse lead resists the action of 
the bilge water better than any other metal and because it is much 
cheaper than copper. But the blow off pipes should never be of 
lead; lead blow off pipes bulge and burst from tlie continued heat and 
fragrance to which they are subjected. We find that Mr. P. Taylor 
at the Institution of Civil Eogineers, a short time ago recommended 
all the pipes exposed to the action of the hilge water in any measure 
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to be of lead, and his recommendation was allowed to pass without 
comment. We therefore think it expedient to say that we altogether 
differ from Mr. Taylor in this particular. Neither the blow off or 
deck pump pipes should ever be of lead though they are always more 
or less exposed to the action of the bilge water. No engineer in this 
country ever thinks of making blow off deck pump, or injection, pipes 
of anything but copper. 

Waste Steam Pipe show'd be as high as the funnel, especially if 
situated before the funnel. When the waste steam pipe is shorter 
than the funnel, the action of the steam on the iron of the funnel 
rapidly oxidizes it and speedily makes the funnel very thin in that 
part of the ascent to the mouth of the waste steam pipe. When the 
pipe is made as taunt as the funnel the steam is carried clear of the 
funnel altogether. 

Stop valves between the boilers should be permitted always to act of 
their own accord, and should never be opened and kept open by 
drawing up the spindle and keeping it up. Unless the stop valves be 
allowed to act spontaneously like the safety valves, they will soon 
become so fixed by corrosion that they cannot be shut at all, and are 
consequently of no avail. If the increased pressure incident to the 
weight of the valve be objected to, that weight may easily be ba- 
lanced by a weight and lever attached to the spindle, where it emerges 
from the stuffing box of the valve box cover. 

Rudder. Yt is a judicious practice to make the rudder rather 
shorter than is requisite to reach the keel—the rudder will thus be 
unaffected if the vessel takes the ground. The keel should always 
project a little beyond the rudder joint so as to prevent warps or 
ropes of any kind from catching in the joint as the vessel passes over 
them. The rule joint is the best species of joint for a steam packet 
rudder, and by far the neatest: the rudder head should be round and 
should fit accurately in the rudder trunk, which of course should be a 
cylinder. 

Paddle box boats of Capt. Smith are we think inconvenient—un- 
sightly aud ineligible. It would be greatly preferable to bave a dozen 
boats stowed inside one another like the nests of pill boxes of the 
apothecary. Ina heavy sea the paddle box boats could not be raised 
without great difficulty, and when raised could scarcely be ap- 
proached. Their proximity to the paddle when launched is dan- 
gerous, and the waves would fly up through the paddle box in a sea 
way with great force, and cut off all communication between the boat 
and the ship. We regret that Capt. Smith has not found a better 
vehicle for his ingenuity than this cumbrous, ineffectual and unsailor- 
like contrivance. 


CANDIDUS'8 NOTE-BOOK. 
FASCICULUS XLI. 


«© [ must have libert 
Withal, as large a charter as the winds, 
To blow on whom 1 please.” 


— 


I. Mr. G. R. Lewis’ notions in regard to “ intelligence of design” 
and symbolical expression in ecclesiastical architecture, are too tran- 
scendental, not to say, whimsical, to be adopted by our modern churcli 
builders, and perhaps it is well that such is the case, since the fanciful 
mysticism which he recommends might lead to conceits that had 
better be avoided, ambignous at the best, and occasionally susceptible 
of very sinister interpretations. A very great deal of symbolical 
meaning, Whether intended or not, shows itself, for instance, in the 
design of Bernini’s celebrated bronze baldachino in St. Peter's, al- 
thongh critics who look no further than their noses have never detected 
it. Many of them have reproached the artist for his bad taste in 
making the shafts of the columns twisted, and as far as mere external 
form goes, they are right; but then they quite overlook the mystic 
meaning couched under that form. Those columns wind themselves 
ір folds like so many huge serpents, rearing their heads aloft, and 
thereby typify, in the most expressive manner, both the serpent-like 
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subtlety and the crooked policy of the Romish church. This instance, 
however, is not even alluded to by Mr. Lewis; so far from giving 
modern architects and artists credit for any ideas half so ingenious, he 
complains that they have not only abandoned all “intelligence of de- 
sign,” but more or less paganized our churches, and made them com- 
pounds of classical heathenism." In his horror of heathenism he is, 
in fact, a second Welby Pugin, and perhaps the more consistent 
writer of the two. Yes, he is consistent and he is honest, which, as 
the world goes, are two especially rare merits, although his honesty is 
not of a kind at all likely to recommend him, because he blurts out 
sundry highly disagreeable remarks against many of our architectural 
idols—* time-hallowed ” and “ book-hallowed ” structures, (or which 
our implicit and uninquiring admiration is claimed as matter of course, 
or rather as matter of faith. So far from sparing the “wonderful” 
Sir Christopher Wren, Mr. Lewis treats that “illustrious architect ” 
very eavalierly indeed, calling him, iu all but direct terms, an igno- 
ramus and a bungler; for which he will, по doubt, now get a sound 
drubbing from Professor Cockerell. But it is not merely particular 
buildings or architects that Mr. Lewis attacks, he goes much farther, 
and loudly reprobates the whole of the present system of our archi- 
tectural doctrine and taste, urging ns to “shake off the trumpery tram- 
mels that have been placed upon us by unnatural education”! This 
is, indeed, startling, and most awfully so! What is, in such case, to 
become of such venerable authorities as the great Vitruvius and the 
great Palladio ?i—what of the Professors who look up to them for in- 
spiration? The former would be damned, the others “ unfrocked." 
Neither is this all; for Mr. Lewis is such an ultra-reformer, and so 
obstinately consistent that be is not disposed to tolerate heathenism in 
our literary education. The man is so blind that lie does not perceive 
how highly proper it is that onr youth shonld be early initiated into 
the mysteries of heathen mythology, become familiar with the lewd 
amonrs of Jupiter ana the other Olympian scoundrels ; or with revolt- 
ing and unutterable impurities in the classic poets, which elder 
school-boys translate for the edifieation of their juniors. He is for 
tolerating nothing of the kind; on the contrary, he would fain cleanse 
the Augean stable of classical art, and ruthlessly despoil our galleries 
of their most valued treasures, —eveu of such innocent subjects as 
combats between Centaurs and Lapithe, and Greeks and Amazons. 
With reference to these, * Who would suppose," he asks, “that such 
disgraceful acts should be considered as fit and proper subjects of 
study for our youth in this Christian country? Is the act of one шап 
chopping down another worthy of imitation, or the monstrous brute in 
human form running his sword through the body of an Amazon an idea 
sufficiently refined to place before our youth—for their improvement ? 
Perhaps we shall be told, that as they have been considered by com- 
mittees of art to be most exalted works, that they are perfection, and 
therefore placed in the Museum aud National Gallery, that the public 
may learn how to admire acts of cruelty, and our youth to become 
skilled in murderous and artificial attitudes, that they may be enabled 
to produce such sublime and beautiful works as will tend to the en- 
lightenment of the irreligions and immoral. Such are some of the 
absurdities that are established for the improvement of the rising 
generation. Need we wonder, then, at our inability to produce origi- 
nal designs? Can it be otherwise? Certainly it will not be while 
Pagan, Greek, and Roman works of art are to be considered the foun- 
dation on which our youth are to be instructed. No style should be 
held up for imitation, however sublime it may be. Every work of 
art should be purely an invention; and whether it is to be a church 
or a picture, the designs for either should arise out of the subject.” 
This will serve as а specimen, thongli bnt a mere specimen, of Mr. 
Lewis’ doctrine—singular, perhaps offensive, nor the less so because 
it is impossible to gainsay it without touching upon very dangerous 
ground, and attempting formally to defend a very great deal that our 
convenient hypocrisy now winks at. 

П. The “ Institute,” it may be presumed, are very little aware what 
а dreadful architectural heretic they have admitted among them as 
one of their foreign members, in the person of Alexander Bruilov or 
Brinioy of St. Petersburg. In a letter of his dated from Nuples, 
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April 21st, 1825, and published shortly afterwards ina Russian jour- 
nal, he expresses himself not a little contemptuously in regard to the 
manner in which architects who go thither for study and improvement 
occupy themselves in Italy. * It may appear,” he says, “exceedingly 
strange and even absurd to many—more especially to those fanatics гл 
architecture who have no notion of, nor care for any thing beyond their 
compasses and rule—that an architect should employ himself with 
painting brushes and palette ; but without atteiapting to justify my- 
self, or to point out what does and what does not belong to au archi- 
tect’s studies, 1 will only say that the more varied thev are by being 
extended to other branches of art, the more likely are architects to 
become artists, and to give evidence of being such, in their immediate 
profession. Therefore, althongh 1 am very far from reckoning my- 
self among those who are gifted with a variety of talents, I do not 
scruple to take up with other pursuits besides those which more di- 
rectly belong to me as an architect. 1s it not far better, in fact, to 
occupy one’s-self with what will improve one's taste and imagination, 
than to pore over a shapeless mass of stones and rubbish, idly con- 
jecturing to what edifice they once belonged, or as idly pronouncing 
what such edifice originally was ?—yet, after such fashion it is that 
many of those who visit Italy pursue their architectural studies. 1 
do not, however, go so far as some do, and say that the architect can 
learn nothing in Italy that he might not equally well do at home, but E 
will say, that if, after wandering tlirongh the Vatican, and among the 
temples and other ruins of ancient Rome, an architect does not feel 
that he has canght something like inspiration from thein—does not feel 
elevated by the idea that he also is called to be an artist—the only, at 
least the best thing he can do, is to fling away his compasses, and 
betake himself to any other calling.’ How far Bruilov himself de- 
serves to rank as an artist in his profession, І am unable to say, nor 
does Nagler afford me any assistance, for he merely mentions a single 
work of his, viz., the new Observatory at St. Petersburg; it may 
therefore be a welcome though small addition to that meagre piece of 
information to state that among other buildings by him are the fol- 
lowing ones: The Mikhailovsky Theatre, opened in 1838; the Lu- 
theran Church, St. Petersburg (Gothic); several of the apartments in 
the new Winter Palace; and a Gothic Church at Pargalova. 

Ш. A writer upon architectural subjects in the Spectator, who, upon 
the whole, exhibits both cleverness and smartness, is occasionally sadly 
at fault, and most assuredly so when he expresses somewhat like sur- 
prise that bow windows should not be thrown out “in front of almost 
every London dwelling.’ No doubt a bow window is very agreeable 
in a room, but then it is so only so long as it is a privilege, Were 
every honse ina street to have such windows, instead of being able 
* to see up and down the street," people would only see that their 
neighbour’s bows on each side of them were very great bores—posi- 
tive nuisances, not only as intercepting their prospect, but destroying 
their privacy, rendering it impossible for them to pass to and iro 
that part of the reom without being subjected to the impertinent gaze 
of the “ people at the next door." А single bow-fronted house ina 
spacious street or square may be a luxury to the fortunate occupier of 
it; neither would there be much inconvenience attending the making 
a bow to every house, provided every house had a frontage equal to 
that of the National Gallery; but for our scanty and narrow-fronted 
London houses, they are ont of the question. А series of bows would 
cut up the side of a street into a series of awkward projections, sepa- 
rated from each other only by narrow strips of flat wall. So far, 
therefore, our street architecture would not be at all improved. In 
fact, unless a “bow”? be of such extent as to be, not a mere feature in 
it, but a portion of the entire front, it would be exceedingly difficult 
to make any thing tolerable of it externally, in either the Grecian or 
Italian style. After all, too, the sitting at a window merely to look 
up and down the street is very melancholy work. 


47 congress ef architects at Leipsic—the first assemblage of аги: ts ever held 
in Germaoy—met on the lth Sept., to the number of 517. nine cf whom 
were Englishinen, The town cf Bunberg, in Bwaria, has been fixed en as 
the place of their meeting next year. 
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ON THE DEVELOPMENT OF THE SEMI-ARCH WITH THE 
FUTURE ADVANCEMENT OF ARCHITECTURAL ART. 


By Rozert Carney Lone, Arehitect, Baltimore, Maryland. 


In an article which appeared in the Franklin Journal some months 
back, we attempted to show that the charge of degeneraey was laid 
against modern architecture, and that this charge could be sustained, 
inasmuch as in architecture the law of imitation was substituted for 
that of originalities, the copying of the external forms of the archi- 
tectura} remains of the past for living principles of composition, so 
that now instead of an architectural work being an organized body, 
where the external features were the nataral result of its internal ar- 
rangements and uses, it was, in faet, a mere mass, the parts of which 
were held together by the arbitrary laws of external form. 

We took oceasion to say, that the merely changing the style, or 
fashion of arehitecture, would in no way effeet its regeneration, for, as 
long as we follow the law of imitation, it makes little difference whe- 
ther Grecian or Gothie be our model—and yet, we саппої but think the 
art capable of being roused from its present prostrate eondition. For 
although its forms lie shattered and almost iu decay, yet there are 
living principles of construction from which these very forms have 
originated, which, if properly understood, and infused into these ap- 
parently dead elements, would effect a reorganization, and architecture 
would once more exist, in newness of life, and perfeetness of beauty. 

In this all architectural critics agree. No one who knows anything 
of the subject but admits, that, ever sinee the downfall of the gothic, 
architectural art has been in an unprecedented state of degeneracy, 
that not only has no new architectural style been formed, but not a 
single element of construction, wall, column, arch or buttress has been 
developed beyond the condition in which the 15th century left it. 

Deplorable as this condition is, it is not yet hopeless. We may 
even discern in the fact of the growing dissatisfaction manifested 
towards almost all the modern specimens of architectural design, the 
dawn of a better era, When the architeet looks back into the past, 
and reflects upon the progress of architecture in all time, observes the 
sublimity of its forms, and the stately solemnity of its measured foot- 
steps among the Egyptians—sees its aspeet of grace, proportion, de- 
licaey, and consummate beauty among the Greeks—notiees, among 
the Romans, the change that takes place in its forms and expres- 
sions, its massive piers, its overhanging domes, the triumphal arehes, 
and the fantastic and luxuriant character of its decorations, mingling 
like the stern battle cry, and the shouts of victory and dominion with 
the dulcet notes of love and revelry—when he observes also, how this 
architectural system is broken up before its discordant elements bave 
formed themselves into a consistent whole, now, while a constaut 
struggle is still going on amogust them, the Roman empire falls, and 
from its fragments new nations arise, and a new architecture comes 
forth, built as it were upon the wreeks of the whole of the past, rising 
heavenward, and like an organ symphony, combining majesty with 
grace, solemnity with faney, with a dim mysterious connecting melody 
running through all its ehanges. When he again beholds how even 
this form of art endureth not, but ehanges, and as the master spirit 
abandons the keys of the instrument, (to continue the simile), sees 
faney overpowering dignity, harmony beeoming wild and rapid, till at 
length the connecting melody is lost and universal diseord reigns su- 
preme; when the arehiteet views all this, can he help feeling that his 
individual genius can do but little in his art, that the spirit of the age 
must be manifested in its architeeture, and that he must be inevitably 
overruled in his efforts towards a regeneration of the art, unless the 
community ean be made to understand and feel this state of degene- 
тасу, so as to eall for and second any movement that shall be made to- 
wards the formation of a style of architecture peewliar, characteristic 
of the age, suited to its wants, its desires, its demands, 

Since it is the sincere wish of every lover of architecture to see 
this art leave the traramels іп which, at present, it seems bound hand 
and foot, and take onee more that rank among the arts of design 
which it held among the Egyptians, the Greeks, and the architeets of 
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the early Christian church, it becomes all such to took around and en- 
deavour to discover some means of effectuating this important result. 

It is granted by all who know anything of the subject, that archi- 
teeture is not now even what it was during the development of any 
particular style, that the law of imitation instead of originality having 
become the rnle of design, precedent must be quoted for every indi- 
vidual feature, in short, that the architect is bound down to a pattern 
—a style; and that the best he is expected to do is to produce some- 
thing similar to what has been produeed, only sufficiently common and 
cheap to be built at the present day, all departures from this pattern 
being considered necessary or aecidental faults. 

None ean feel so deeply this degraded state of this art as the pro- 
fessor of it, when called upon for a design for a building, to be con- 
secrated to the service of his country, or of his religion. Wherefore, 
he says within himself, should I study the principles of architectural 
construction? Wherefore should 1 know that no beauty can be pro- 
duced without truth of design? Wherefore should I feel all this love 
of the beantiful in my art, this perception of its capacity for perpetual 
rejuvenescenee and perfection, if Lam still obliged to grope on and 
produce something so far, so very far, behind all that has been done 
in the days that are gone? 

Yet what ean be done? Can the architect be before the age in 
which he lives? Can he do anything to counteract the law, that the 
peenliar genius of every people must be impressed on their arehi- 
tectural works? How little evidence of individnal genins is ever pre- 
sented in architecture! Look at all the great works cf ihe past; no 
feature in any style but must have had a beginning, and that too in 
the mind of man, and yet style after style has arisen and departed, 
without bearing witness to the genius, or perpetuating the name of the 
iudividual minds producing it. 

"Though these reflections are chilling to the heart of one who is an 
ambitious struggler after perfection in his art, they should not vet 
paralyze all endeavour after progress, for, although the arehiteet 
cannot be in advance of his age, he ean at least diligently observe and 
faithfully interpret its tendencies. To that which in the eommnnity 
already exists as a feeling, he can give a body in thought, and make 
visible to the senses in form. 

Now who has not observed in this day not only a growing dissatis- 
faetion towards all the productions of modern architecture, but also a 
spirit of hope, a desire after progression and improvement. Let the 
architect make his building Greek in all its parts and proportions, ob- 
jection at once is made that it wants originality, or that it is not equal 
in ornament or richness to the model from which it is copied. If he 
should chouse the Gothic as the mould in which his ideas are to be 
east, his production is laid side by side with a maguificent old eathe- 
dral, on whose construction and decoration were lavished the wealth 
of a monareh, the piety of a whole people, the genius of almost iu- 
spired artists, and in the consummation and perfeeting of which, the 
most powerful hierarchy that the world ever knew spent century after 
century. What comparison can be drawn between the meagre pro- 
duction of a single brain, and the manifestations of the maturely de- 
yeloped combination of such elements of greatness? But let the 
architect be so unfortunate as to design a building in what is ealled 
the Roman style, that absurd conglomeration of arehes, pediments, 
columns, piers and pedestals, domes and porticos, and, although he 
may cite a precedent for every abomination he may commit, though 
he may by line and rule perpetrate the greatest violations of every 
prinetple of truth and beauty, and ery out to every objection raised, 
that his design is Roman and must be judged by Roman law, the day 
is past that the deelaration ean avail him anything; he too must be 
brought before the bar of universal eriticism, and be made to answer 
before the tribunal of taste. 

Now the question is, where is improvement to commence, from 
what point. must progression take place? Can the architect invent 2 
new style? What arehitect ever has done it? Can he even improve 
on what is already invented? Let him try to alter one jot or tittle 
the law of Grecian proportion, and witness what а mis-shapen abor- 
tion is the result. Let him add bnt one more to the number of the 


1842.] 


three orders, and order is changed into confusion. Let him attempt 
to combine the purity and perfectness of the Grecian features of de- 
sign, with those of any other style of architecture, and he will be 
made at once to acknowledge that the beauty of Greek design de- 
pends проп its purity, the perfect consistency of all its parts, and their 
unity of expression. A Grecian building is one thought, one full har- 
mony: to catch its expression, it must be unmodulated, unaltered, un- 
alterable. To effectuate this, the architect cannot dare to depart from 
the known proportions used by the Greeks themselves, until he has 
discovered the law from which those proportions originate. Until he 
makes this discovery,the Greek models he must continue to copy, 
Іше for line, he must measure every moulding with the most slavish 
accuracy. Let his design differ in the least particular, the charge of 
ignorance or presumption may be raised at once against him, and that 
too, his own good sense will acknowledge with perfect justice. 

What too can the modern architect do with the Gothic? Сап he 
improve upon this style as manifested in some of the old cathedrals 
of the middle ages? Ав well might he attempt to revive the feudal 
tenure, to raise another crusade, or re-establish the institution of 
chivalry. Не can do little in the Gothic except to study the won- 
derful science of its constmction, the exquisite beanty and melody of 
its details, the picturesque effect of its arrangements, and beneath the 
vault of its o’erhanging roof, or looking round at the clustered co- 
Ішіне, the glowing windows, and the saintly shrines, bow down in 
mute wonder at the genius that could project, and the science and 
skill that could execute such a miracle of beauty. 

The utmost perfection to which an architect can now attain in the 
Gothic style falls immeasurably short of the excellence of the olden 
time, neither can we ever expect to see the day in which such struc- 
tures as the cathedrals, castles and mansions of the middle ages shall 
he ueeded. Modern gothic, or the manner in which Gothic architec- 
ture has been latterly revived and applied to the uses of modern 
times, has brought upon the profession such merited derision and 
contempt, that we need not fear an universal adoption of this style at 
the present day, however much it has been denuded and brought 
down to a bare-bone state, to suit the economical display-loving spirit 
of the age. Still the architect who wishes to bring about a new era 
in architecture must study the remains of this last great style, in order 
to see manifested in it, those universal principles of truth which are 
the tests of the excellence of all styles, principles which are discon- 
nected with that idiosyncracy which constitutes a style, principles 
by which the architect must be governed in the formation of any new 
one. 

Since, then, Grecian and Gothic architecture as styles exist, iu an 
animprovable condition, so that perfection in them depends upon 
accuracy in copying existing forms and details, which copying can 
never raise architecture from its present state of degeneracy, seeing 
that this same copying has been tried for 300 years, the architect 
must now take some other method of resuscitating it. He must infuse 
some principle of organization into the very elements of its being, 
the ultimate atoms (if we may so express it), of architecture must be 
transfused into some medium where they may arrange themselves 
according to some law of affinity whieh must exist among them. 

Among the different modes of architecture that are at present in 
use, it appears to us, that there is but one in which an architect, to be 
great, must use the principles of its construclion only, without adhering 
to the details of any model. This is what is called the Roman style, 
that which is distinguished by the use of the semi-circular arch and 
the dome. The people to whom the invention of these modes of build- 
ing is generally attributed, were prevented, by many reasons, from 
formin g them into an architectural style, notwithstanding the fact of 
their great capability of being so formed. Possessing little artistic 
genius themselves, the Romans had the good sense to reverence its 
manifestations among other nations. They acknowledged the supre- 
macy of Grecian taste, and admitted the unrivalled excellence of 
Grecian architecture. The Greeks were Шеп their teachers in this 
art, but unfortunately, at a period when the life and liberty of Grecian 
art was but a name; the consequence of all this was, that instead of 
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ihe Roman arch being nsed as a legitimate architectural feature, 
bearing the same relation in a building to the part it supports as a 
Grecian column does to its entablature, it was used as a mere element 
of construction, or as a fanciful form for au opening in a facade, while 
in that same facade were placed the horizontal lines of a Grecian 
entablature, with its own appropriate columns. Thus, two forms of 
support were used in the same building, to perform the same office, 
and an architectural pleonasm engendered, whose progeny exists even 
to this day. That Grecian columns and entablatures could not long 
preserve their character in such association was soon made evident. 
The Romans wanted to increase the height of their buildings beyond 
Grecian proportions, the use of the arch permitted them to build 
story upon story, and in so doing, every story was accommodated with 
its owu string of entablature, and its own columns. When the story 
was too high and the space between the arches too small for the due 
proportion of a Grecian column, by the invention of pedestals, the 
columns were mounted upon stilts to stretch them out sufficiently, 
and we thus see Grecian architecture entirely passed away and 
nothing worthy of the name of a new style substituted in its place, 
where nevertheless an architecture could have risen, for the germ of 
a glorious architecture is there, 

It seems to have been the peculiar fate of the semi-circular arch, 
in its different development as a constructive feature, to have failed 
entirely in creating a distinctive style of architecture, founded upon 
its use, and characterized by individual features, resulting from its 
use alone. Not only did this principle of construction fail of a per- 
fect development among the Romans, by whom it was first, as far as 
we know, extensively used, but at a later period, when, in what is 
called the Norman style, it seems jnst arousing itself and coming 
forth with a freshness and vigor that shows the promise of a new and 
appropriate style, its progress, by some fatality, was cut short, and all 
the energy manifested in it turned into a new channel opened by the 
introduction of the pointed arch. Had this latter never been invented, 
and had the same genius which produced snch a wonderful architec- 
ture from this modification of the arch brought its powers to bear upon 
the semi-circular form of construction, may we not with propriety be- 
lieve that a style would have arisen out of this latter curve as magni- 
ficent and sublime as the Gothic, and when we look at what has been 
produced in this case, is there not something in the fact to tempt the 
aspiring architect to study out, and aid the more perfect development 
of the semi-circular arch. 

A style of architecture in which the semi-circular аг shall be 
used may combine in perfect harmony with every element of con- 
struction which has been developed, in all ages past. It may call into 
use the wall, the column, and the buttress; columns not necessarily 
Grecian, walls no longer Egyptian, buttresses not of necessity Gothie 
--а mode of architecture, which, while it may admit the utmost gor- 
geousness of ornament, expensiveness of material, solidity and dura- 
bility of construction, with vastness of magnitude, may yet be beau- 
tiful in its simplicity, and by the manifest use of all its parts, be satis- 
factory to the mind whicli desires sense, with utility and unpretend- 
ingness—a unique mode of architecture, suitable alike for the palace 
and the cottage, the church and the theatre, the villa and the home of 
the citizen, the light pavilion of pleasure, and the gloomy portal of a 
prison—in short an architecture which will take its character from the 
use to which it is applied, and which can be judged by no rules but 
those arising from common sense, perfected jndgment, and refined 
taste. 

In such a style the arch must have its own place in а building as 
the support of the shelier, and to the shelter, as its appropriate form, 
must be given the shape of the dome, so as to appear to have, and to 
have indeed, some relation to that on which it rests. A foundation 
too must be provided on which the supports shall stand, of some just 
proportion; the entrances and openings must all be arranged in sym- 
metry with the whole; an architectural beau idcal, in fine, must be 
formed, for the realization of which we shall search Rome in vain. 

In using thus the semi-circular arch, that is, in combining it with 
other elements of construction, it will be necessary that it should hold 
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the supremacy, and that these other elements should be made subser- 
vient there, the wall—the column—the buttress, all can be employed 
as accessories, and this latter with especial propriety, as haying far 
more use to perform ina building in which the semi-circular arch is 
used than one in which the pointed arch prevails; for the form of the 
latter is such that it seems almost fully adapted to dispense with such 
assistance, and though we would not use Gothic-shaped buttresses 
and pinnacles with the semi-circular arch, yet why may we not rea- 
dily use the thing itself, letting peculiar forms arise from its new as- 
sociation and adaptation ? 

A mode of architecture would thus he formed which would be ca- 
pable of every variety of use, and which wonld give scope to the 
highest flights of geuius and originality, borrowing even its decora- 
tions from no arbitrary model, but creating them out of the very ne- 
cessities of the case—an architecture whose primitive form could be 
traced neither in wicker work, (according to Sir James Hall’s theory 
of the Gothic,) nor in log huts, (according to the Vitruvian account of 
the Greek orders,) cotemporary tents, like the Chinese style, nor sub- 
terranean excavations, the supposed prototype of the Egyptian, but 
as essentially a creation of the art of building as when that art was 
best understood. Such an architecture the world has been on tlie eve 
of beholding twice, and yet it has never attained to the blessedness of 
seeing it accomplished; the early Christian before the Gothic style 
was formed, evincing, as we have just said, a decided tendency to the 
formation of a perfect style of architecture, on the semi-circular 
model, and the taste of the age, after the Gothic fell from its “high 
estate,” the age of the reformation, seeking out again the Roman 
arch, but falling into the error of imitating Roman architecture, as it 
is called, the architecture of Palladio and others, with all its absurdi- 
ties, which unfortunately it took for a model, instead of developing 
still further what previously had been attempted in the Norman style. 

The formation of an architecture such as we have here imperfectly 
sketched out is the work of all succecding ages, it is what this age is 
asking for, but withont obtaining it, for false taste, the laws of prece- 
dent, the idea of orders and styles (which never prevailed during the 
formation of any real architecture) in fact the very reason which pre- 
vented the Romans from creating an architecture, out of the very 
principle of construction we have been considering, still prevail, and 
are preventing us from producing anything in this art which we can 
call our own. 

The architect who shall be bold enough to commence the innova- 
tions necessary as preludes to such a state of art must stand in an im- 
minent deadly breach. He camot answer the question “In what 
style is your design?” He cannot call it Roman, for it must violate 
none of those principles of taste which they who have studied the 
architecture of all nations—the well-informed—know to be true; it is 
not Greek ; it is not Gothic; itis not Egyptian. The sentence will 
be “away with it, we know not what it is ?' 

But should there be found men sufficiently unprejudiced to suffer 
such a style to be formed, one will arise admitting of all the excel- 
lence of Roman construction, Grecian beauty, Gothic grandeur, and 
Egyptian sublimity, with propriety of plan, purity of desigu, simpli- 
city and utility in all its details; the days of small things shall have 
passed away, and genius will be no longer considered a supernnmerary 
qualification in an architect. 


Boltimore, Maryland, 
Aug. 26, 1842. 


MEMOIR OF THE LATE JOHN GOLDICUTT, ESQ, F. К.Т. B. A., «е. 


Ir is with deep regret that we have to announce the decease of John Gol- 
dicutt, Esq., architect, of Clarges Strect, Piccadilly, who died on the 3rd of 
October, aged 49. lis father was, for many years, the chief cashier and 
confidential clerk at the banking house of Петтісз, Farquhar & Co.; and 
observing in his son an early predilection for drawing, he placed him in the 
office of thc late Mr. llakewill, who executed considerable works at Rugby 
School, and built St. Peter's church, Pimlico. Mr. Goldicutt soon acquired 
considerable skillin drawing, and evinced a happy disposition for colours, a 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


application, uotil he had completed the pleasing task. 


(NovEMEER, 


most important branch in the educatinn of the architect. Пе soon joined an 
association called the Architectural Students’ Society, consistiog of young 
men, who met every fortnight in order to make sketches from given subjects, 
aud thus acquire a facility of design. Пе on two occasions was a competitor 
for the silver medal at the Royal Academy, and with this view measured and 
drew out the facades of the India louse and the Mansion House in successive 
years, and was successful in carrying off the prize for the latter subject. Mr. 
Goldicutt throughout his life evinced the same ambition of distinction, and 
on all public occasions was sure to enter the lists in any competition with bis 
professional brethren, which seemed to offer the prospect of a fair and 
honourable adjudication. After availing bimself of the expericnce to he 
acquired in the office of Mr. Makewill, Mr. Goldicutt was sent by his father 
abroad, and went first to Paris, where he entered the school of Monsieur 
Achille Leclère, a distinguished pupil of Monsieur Percier, whose reputation 
he sustained by the brilliant fruits of his studies as Pensioner of the French 
Academy at Rome. Mr. Goldicutt completed, under this master, his studies 
as a draughtsman, and regularly competed with his fellow students for the 
monthly prizes in the Academie des Beaux Arts. He then went to Rome, 
where he carried out his predilections for decorative architecture by making 
a rich collection of sketches from the most valuable fragments of the ancient 
monuments. llis most remarkable work, while residing in this capital of the 
fine arts, was a splendid transverse scction of St. Peter’s church, which he 
most elaborately worked up, representing the splendours of that remarkable 
edifice, with all its sumptuous decoration of gold and colour, and splendid 
pictures by the first masters. This production, which is the happiest effort 
at drawing of the English school of architecture, excited so much admiration 
that he was prevailed upon to submit it to the inspection of the Pope. who 
presented him with a large gold medallion as a mark of his gracious approval. 
After an absence of 3 or і years, Mr. Goldicutt returoed to England, aud 
commenced his professional career of practice as an architect; and soon his 
refined taste, lively imagination, and facility of drawing, introduced him into 
considerable private practise, and he severally carried off prizes in compe- 
tition for the Post Office, for the Lunatic Asylum, and other buildiogs. Mr. 
Goldicutt always entertained a most active and generous enthusiasm for his 
art, and was ever one of the foremost to join in any proposition which he 
thought would honour it and raise the profession in thc estimation of the 
public. lle was one of the original fonnders of the Royal Institute of Bri- 
tish Architects, of which he was one of the first Honorary Secretaries; and 
in his own house originated the proposal of the Soane testimonial, in carrying 
out which he devoted much time. The whole arrangements of decorating 
Freemasons’ Hall on the occasion of presenting Sir John Soane with the 
medal struck in his honour, devolved upon him; and the taste and skill with 
which he arranged the embellishments, excited the admiration of all present 
on that venerable night. Mr. Goldientt was clected Member of the Academy 
of St. Imke’s at Rome, and of the Academy of the Fine Arts at Naples. He 
was a competitor for the Nelson monument, and sent in a design consisting 
of a colossal fignre of Nelson, standing on an immense globe, which reposed 
upon a pedestal in the centre of a large basin, which served as a fountain. 
The novelty of the design excited great attention at the timc, hut so little 
prepared is the public mind for any new eanception at variance with its old 
established notions, that exception was taken to the daring project in many 
of tlic public criticisms of the day. But we cannot but concur with the re- 
mark of a distinguished amateur, who observed to us recently, that if such 
a design had been exeented in Germany to one of her great meu, within 50 
miles of the hanks of the Rhine, there would not be a traveller on the waters 
of that river who would not have made a point of going to see it. 

Alr. Goldicutt and Мг. Gutch were appointed by the vestry of Paddington 
to carry out a design which they had submitted for the new church now in 
course of erection in the Grand Junction Road. The style is Gothic, and the 
accommodation is calculated for 1650 persons, 600 of the sittings being free, 
and reserved for the poor. le had lived long enough to cover in the hod; 
of the church, and had just commenced the stecple, to which he purposed 
deyoting great attention, in order to render it a masterpiece of taste in design 
and skill io execution ; but like the lamented architect of St. Dunstan's new 
church in Несі Street, the late Mr. Shaw, his fate was not to live to see the 
completion of a work in which he took the most intense interes! up to the 
moment of his decease. In fact, there never was au architect who felt a 
more gencrous and devoted enthusiasm for his art, as all his feelings were 
sure to he absorbed іп any interesting subject which presented itself in con- 
nexion with architecture; and if he had a drawing in hand, the midnight 
hour and the earliest dawn of the morning found him unremitting io bis 
llis knowledge of 
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the works of tlie ancients and moderns was extensive, апд he was so feelingly 
alive to proportion of parts and the effects of light and shade, and of contrast 
and harmony in colonr, that he was continually studying the different parts 
of his buildings up to the moment of their completion, not heing satisfied 
until he had tried every modification which could tend to improve them. 
Mr. Goldientt published some views in Rome, and a series of etchings of 
views in ltaly and Sicily. Пе was the author of au elegant work on the 
paintings in the Pompeian bnildings, and of an interesting small volume in 
illustration of lleriot's Hospital at Edinburgh, the plates of which he etched 
himself. 

lle has left a widow and 5 sons to lament his irreparable loss, and lics 
buried in the New Cemetery at Kensal Green. The death of such an artist 
is a loss to his family, to his friends, and the pnblic. Mr. Goldientt was 
Surveyor for the District of St. Clement’s Danes, and St. Mary le Strand, and 
one of the Justices and Commissioners of Sewers for Westminster and Mid- 
dlesex. 


PATENT GUIDE SCREW STOCK, 


Manufactured by Joseru Wuttwortu & Co. of Manchester. 


A. the top plate, fastened by screws, о, a, п. B, a stationary Ше. 
moving dics. D,a sliding piece with inclined sides for moving the dies. E, a 
nnt for drawing up the picce D. 


(5. (6; 


Tne gnide stock is entirely new in principle, and will cut a screw scarcely 
inferior to that obtained in a slide lathe from a true guide. The name has 
been chosen from this cirenmstance, as expressing the peculiar featurejof the 
invention. The thread produced is not only true and of the exact pitch 
required, bnt perfectly formed throughout, being cut clean without distortion 
of the metal. 

In all these respects the advantage of the guide over the common stock is 
remarkable. Тіс latter, it is well known, will not cnt a screw in any degree 
perfect. The thread, besides being irregular, is never of the right pitch. It 
is also more or less swollen hy the violence done to the metal, so that the 
diameter of the screw is often considerably greater than that of the blank 
shaft on which it is ent. These defects are attended with the most serious 
practical inconyenience. They often render it extremely difficult to obtain a 
fit between the screw and nnt, and consequently occasion a considerable 
sacrifice of time and labonr. They necessarily impair, in а very great degree, 
the efficiency of the screw bolt, which cannot possess either the strength or 
mechanical power which it wonld have if the thread were cut true and clean. 
The defects in question are varionsly modificd according to the size of the 
master tap used in cutting the dies. If they have been cnt by a master tap 
double the depth of the thread larger in diameter than the shaft to be 
screwed, they will act very well at first, and the thread will be started іше; 
bnt as the operation proceeds, they hecome altogether nasteady and uncertain 
in their action. tf, on the other hand, they have been cut by a master tap 
of the same size as the shaft to be screwed, the thread is made untrue in its 
origin. They first tonch the shaft 
only on the extreme points of their 
outer edges, as shown in the annexed 
sketch. They have^neither sufficient 

guide, nor steady abutment, till the 
operation is on the point of being 
completed. lt is not nnusnal to em- 
ploy a master tap of an intermediate 
size. Іп this case, however, it is ob- 
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vious, the dics will combiae, in a moditicd degree, the defects peculiar to 
cach of the cases before mentioned. 

іп the guide stock this perplexity is entirely obviated, and the dies act 
with full advantage from the commencement of the operation to its conclu- 
sion. They are cut by a master tap donble the depth of the thread larger in 
diameter than the screw blank ; while thcir generat form, and the direction 
in which they are moved forward, are such as to preserve their cutting power 
and steadiness of action undiminished to the full depth of the thread. 

The plan of the gnide stock will be easily understood from the sketch 
prefixed. The interior of the stock is shown iu dotted lines through the top 
plate А. B isa stationary dic; С С are moving dies, brought np by a piece 
D, slidiog in a recess in the stock, and bearing with a distinct incline against 
the hack of each die. The piece D is drawn пр by a nut E, on the outside 
of the stock. 

The dies having been ent hy a fnll-sized master tap, as before mentioned, 
the curve made hy their outer edges is that of the blank shaft they are in- 
tended to screw.  llence in starting the thread, they hear at all points of 
the common curve, and the impression made by indentation is the exact copy 
of the thread of the die. The parts indented serve as a steady guide to the 
dies in cutting round the blank shaft. A groove in the stationary die facili- 
tates the operation. Fonr cutting edges are brought inte action at points of 
the circumference nearly equidistant, so that by little more than a quarter 
turn the thread is completely started round the shaft. The difficulty involved 
in the operation by the common stock is entirely removed. 

After starting the thread, the stationary die serves principally as a guide 
and abutment for the others. The moving dies are peculiar in their form 
and direction, both peculiarities depending on the position of the arc in the 
shank of the die. The two sides have each a different inclination to the arc. 
As the dies move forward, onc side becomes prominent towards the screw 
shaft, and its cutting edge continnes in contact with the thread, till it is 
formed to the full depth required. The prominent sides of the moving dies 
are those turned towards each other. 

The direction of the common die is necessarily towards the axis of the 
screw shaft. іп the guide stock the direction of the moving dies is that of 
two planes, meeting beyond the centre of the stock, in a line parallel to the 
axis of the screw shaft, and considerably hehind it. This direction is deter- 
mined by reference to the change which takes place in the relative position 
of the screw shaft, as the tliread is cnt deeper. One of the three dies being 
stationary, there must necessarily be a constant change ia the position of 
the screw shaft in relation to the two others, the effect of which, if not coun- 
teracted, would be to deprive the cntting edges of the requisite prominence, 
By giving them the direction before mentioned, the proper degrec of promi- 
neuce is secnred, notwithstanding the change of position. The latter. when 
combined with the eccentricity of the dies, so far from being any impediment 
to their action, materially assists it. The newly formed thread is thereby 
kept in contact with the dies for some distance behind their cutting edges, 
affording them the same kind of support throughout the operation which 
they have at its commencement, when, as before observed, the curve made 
hy their onter edges is coincident with that of the screw blank. This con- 
tinued support, which is necessary to steady their action, could not he ob- 
tained withont a change in the position of the screw shaft. They would 
otherwise acquire too much clearance, as they form the thread deeper. and 
their cutting edges would be apt to dig. 

Тһе steadiness of the guide stock, and its casy action iu screwing, are 
equally remarkable. ta using it, not one half the force consumed by the 
common stoch is required. The inner cdges of the moving dics (which 
principally act in cutting out the metal,) are filed off to an acute angle. This 
enables them to cut with extreme case, and withont in any degree distorting 
the thread, while they take off shavings similar to those cut ina lathe. Their 
action in cutting is in effect the sanie as that of a chasing tool, to which they 
hear an obvious resemblance іп form. They may also be sharpened on a 
grindstone in the same manner. 

A practical difficulty has hitherto attended the use of the screw stock, 
arising {rom the wear of the taps and dics. Tlie tap becomes less in diameter 
and consequently taps the hole too small, while the opposite effect takes 
place with the dics, which, being unable to cut a full-sized thread, leave the 
screw too large. The only mode of counteracting this two-fold error, so as 
to obtain a fit between the screw and nui, is by forcing the dies forward, till 
they have reduced the diameter of the screw a proportionate quantity. From 
what has been before observed, it is evident that this cannot he done in the 
ease of common dics without injury to the thread. In nsing the guide stock. 
on the contrary, it is attended with no disadvantage. Lest the diameter of 
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the screw should he inadvertently reduced more than necessary, figures are 
stamped on the sides of the set nut E, to indicate when the thread is full. 


IIEREFORD CATHEDRAL. 


Report on the present state af the Cathedral at Hereford, and an the causes 
which have ted to it. Ву Бовевт WiLLIs, M.A., F.R.S., of Caius College, 
Cambridge, and Jacksonian Professor of tliat University. 


(With Two Engravings, Plates XIV and XV.) 


Every part of the building exhibits settlements and consequent distortions 
io а much greater degree than is generally the case with buildings of the 
same age. Thus, the eastern gable of the chair inclines considerably to the 
east, and the south wall of the Lady Chapel to the south; the walls of the 
north transept incline northwards and outwards in all directions, and the 
buttresses of its western wall are also thrust northwards. The north porch, 
commonly attributed to Bishop Booth, is also considerably inclined to the 
north, and the piers of the nave to the west; in short there is scarcely a 
vertical wall or pier in the whole building, with the exception perbaps of the 
Audley Chapel. 

When these several settlements are carefully examined, they appear to be 
of snch a natnre as would arise more from compression of the ground or 
oundation upon which they stand, than from weakness of the walls them- 
selves, for these walls and piers are not bevt into a convex form, as they 
would ne if they had given way from constructive weakness, bnt are thrust 
bodily over, sinking into the ground on the yielding side. This may, for 
example, be ohserved in the piers of the nave, near the great tower, both on 
ihe north and south sides. 

The greater part of these settlements however, can be shown to be of 
great antiquity, having as might be expected, takcn place very soon after the 
building was finished, and there is no fear of their going auy further, except 
in those cases in which the original settlemenis may have so weakened the 
walls, by fracturing and displacing their materials as to allow them to sink 
under their own weight or that of the subsequent additions. 

For the purpose of examining the nature of the foundations, excavations 
have been made hy Mr. Cottingham, at the bascs of the piers on the south 
side of the nave, and about that of the northern piers of the tower. From 
these, as well as fram an excavation in the centre of the nave, it appears 
that at a depth of about seven feet below the present pavement, there is & 
firm bed of gravel, which, from deeper sinkings in the neighbourhond of the 
Cathedral, is ascertained to extend to a great depth, forming what must be 
considered to he an unexceptionable foundation ; and since the new work of 
Mr, Wyatt, as well as the Audley chapel, remains perfectly upright, it is thus 
shown that the ground when properly treated admits of a solid hearing. 
Again, as the settlements might have been supposed to have arisen from 
springs of water immediately under the building, search and inquiry has 
been directed to this point without discovering any. Immediately upon the 
surface of the bed of gravel, a wall (2, 2, Fig. 2) about 5 ft. high, is placed. 
The stones of which it is built are rouzh from the quarry and are in seven 
courses; they are from 15 to 18 inches long at the lower part, and rather less 
at the upper, and the breadth of the wall is about 4 ft. greater than the 
bases of the piers which stand upon it; two of these walls appear to ex- 
tend from one end of the Cathedral to the other—from west to east—the 
one receiving the northern and the other the southern range of piers as well 
as the piers of the central tower. The squared masonry of the hases of the 
piers (F, E, G, &c.) rests upon the upper surface.of these walls. Of course 
the rough structure of the walls prevents the detection of any settlement or 
displacement ; but I am of opinion that it is rather this basement wall, than 
the gravel below, which has given way, and allowed the piers to sink down 
and lean over as they do at present. 

The walls of the Audley Chapel are, as already stated, perfectly upright, 
but the south wall of the Lady Chapel, against which it is erected, and into 
which its masonry is bonded, declines very considerably to the south; 
plainly, therefore, this settlement must have existed before the Audley 
Chapel was erected, and cannot have increased since tlie year 1500; on the 
other hand, the eastern gable of the Lady Chapel is in a state of ruiuous 
disintegration, and requires immediate repair to save it from the fate of the 
west end of the Cathedral. The inclination of the walls and buttresses of 
ihe north transept, and of Booth’s Porch, are original settlements, and 
nothing is to be apprehended from them or from that of the eastern gable 
of the choir, the entire ponderous Norman wall of which, has evidently 
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gone to the east, and possibly its upper gable may have been reduced to 
such a ruinous condition as to have justified the rebuilding of it by Mr. 
Wyatt. 

Dut my attention has been more particularly directed to the state of the 
tawer, and to make the result of my observations intelligible, it will be 
necessary to say somewhat of the history of its erection. 

It is clear that the piers and thc four great arches that rest upon them are 
of Norman work, and that at some subsequent period, the present tower, 
which rises above the roofs, was added. Whether a Norman tower was ever 
carried above the roof, and consequently taken down to make way for the 
present erection, is uncertain; І am inclined to think not. The line of de- 
marcation between the Norman wall and that of the added tower is easily 
traced. The upper limit of the Norman work is marked by a string course, 
(A, B, Figs. 2, 3, 4, 5,) ornamented with a double row of little arch-heads, and 
the additional work commences just above this, in a manner that will be 
described below. The erectian of this tower is not recorded, but from the 
style of its ornaments, may be fixed at the beginning of the fourteenth 
century. The date usually assigned to it is a century earlicr—it heing 
supposed the work of Bishop de Braos; but this date, repeated by every 
snccessive historian, merely rests on a passage of Godwin, who in his bio- 
graphy of this Bishop,* says, " That his effigy has a model of a tower in 
its hand, whence he conjectures that he must have been the builder of the 
central tower.” This date is thus founded upon no document, and being 
contradicted by the now well-understood architectural style of the tower, 
may be dismissed as passessing no authority. It is much to be regretted 
that the-period of erection of no one part of this Cathedral has been re- 
corded, with the exception of its first foundation. It is established, how- 
ever, that Bishop Cantilupe died in 1282, and was huried in the Lady Chapel, 
thet his reputed sanctity and the miracles which were said to have been 
wrought at his tomb, hrought considerable sums to the church, and that 
his body was removed to the north transept in 1287; also that he was 
cananized in 1307. 

The style of the north transept agrees with the supposition that it was 
erected for the reception of the shrine of Cantilupe, between his death and 
the translation of his body; and the superior magnificence of the design 
bespeaks the increase of riches and consequence which this event had 
brought to the Cathedral. To the same source and the same circum- 
stances may he attributed the new tower, of which, if we place the date 
at about 1300, or a little later, it will appear to have been undertaken 
immediately aftcr the completion of the north transept, and probably from 
the funds which still arose from the same profitable source. And this may 
account for the omission of any recorded founder or benefactor in con- 
nexion with either the work of the north transept or of this tower; for it 
may be generally observed, with respect to the buildings of the middle 
ages, that when they were carried on hy their monasteries, no record is 
preserved of the work, but only when some considerable portion of it, as 
a tower, a transept, or the vaulting of an aisle, was undertaken at the 
expense of an individual. Thus it happens in the present instance, that 
the building of the Lady Chapel and its vestibule, the clerestory and vault 
of the choir and nave, all of them works of the twelfth and thirteenth 
centuries, are not recarded. To be sure Leland has recorded of Bishop de 
Vere, who died in 1199, that he constructed many remarkable edifices (on 
the authority of his epitaph), and we may assign some of these works to him 
if we please. 

To return, however, to the tower; it is evident that at the time of the 
addition of the present tower, tlie piers and the four great Norman arches, 
upon which it was placed, were in a state of great dislocation and settlement. 

If the south-east pier (H, fig. 3,) be examined in connexion with the east 
Norman wait, E, F, G, af the south transept, it will be seen that the masonry 
of the latter wall near this pier has heen dragged downwards hy the settle- 
ment of the pier. This is very visible on the inside of the building above the 
vault, at E K, as well as on the ontside of the clerestory. It is also shown 
by the bending downwards of the string mouldings in the interior of this 
transept, at F, and also hy the difference of level of the opposite impost 
mouldings of the small Norman arch, at G, which opens hetween this south 
transept and the south aisle of the choir; for we may assume that all these 
things, namely, the courses of the masonry, the string mouldings, and the 
two imposts of the arch, were originally respectively level. But when the 
respective downward dislocations of these three things are carefully measured, 
they are found to be exactly the same, namely, 33 inches; and as they are 
situated at different altitudes, we may conclude that this pier has sunk bodily 
Tc ————————— 
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downwards into the fonndation through the vertical space of 33 inches with 
respect to the wall of the south trausept, which is of the same age as itself; 
but as the foundation is thus shown to be compressible, it must he supposed 
that the wall itself mnst have snnk, although in a less degree than the pier, 
and therefore that the actual sinking of the pier must have been greater than 

Linches. In tact, by levelling the courses of masonry in the clerestory 
wall of this transept, immediately above the vault, from E to K, I find a 
difference of level of about 10 in. between the sonthern and northern ехіте- 
mities, which is manifestly due to sinking, and not to inaccurate workman- 
ship, because the conrses run nearly level over the piers, and sink in stages 
over the window heads. 

A great settlement or subsidence is thus shown to have taken place bc- 
tween the Norman pier and the Norman wall in connexion with it, as well as 
a positive sinking of each into the foundation. The Norman wall of the 
choir has also sunk to the same extent, and as the Early English string 
moulding of its clerestory exhibits the same depression, we must either sup- 
pose that the depression happened after the clerestory was added, or that 
this string moulding was laid upon the Norman wall without levelling it, a 
supposition which is not inconsistent with the known roughness of the work 
of that age. The settlement of the south wall of the south transept cannot 
now be measured, because a large Perpendicular window was inserted on this 
side, and the wall over it entirely rebuilt during the fifteenth ccotury; most 
likely becanse this part of the wall had been entirely shattered by the snb- 
sidence of the tower. Neither can the settlements of the tower piers, with 
respect to the walls of the nave, be ascertained, in conseqoence of the entire 
rebuilding of the clerestory and triforinm by Mr. Wyatt. 

The two southern piers of the tower being in immediate connexion with 
walls of their own age, their snbsidence is thus as it were recorded for our 
information. But the two northern piers, аз R, Fig. 3, are uow connected with 
the northern or Cantilupe transept, which was built more than two centuries 
later, and probably replaced a Norman transept similar to the southern. 

The eastern clerestory wall of this north transept, is. however, not at all dis- 
turbed by dragging downwards with the pier, and we may therefore conclude 
that the subsidence of the piers had ceased before the year 1500, for it will be 
shown, froin other symptoms, that the two northern piers had in themselves suf- 
fered quite as much, if not more, from settlements than the sonthern ones. 
If then, their junction with walls two centuries later, exhibits no signs of rela- 
tive motion, we may plainly infer that all the subsidence of the picrs had taken 
place before these walls were connected to them. It is true that the western 
wall of the north transept exhibits a great dislocation of form; the entire 
mass of masonry which forms the southern side of the lofty window, forty 
feet high, has shrunk and slipped away from its junction with the Norman 
wall, and settled downwards and northwards, bulging out and bending the 
iron bars of the window, and rendering an immediate repair necessary. But 
this is a local settlement, unconnected with that of the Norman pier, and 
occasioned by the difficulty of establishing a firm bond between new work 
and old, for the clerestory and the upper part of this wall between the roofs 
exhibit no signs of having been dragged downwards hy the tower pier. 

When the great piers themselves are examined below, espeeially the two 
western, it is evident that they have suffered great disturbances. The 
greater part of the original Norman ashlering is now either covered by sub- 
seqnent casing, or has been removed and rebuilt; nevertheless, the Norman 
capitals, from which the four tower arches spring, remain, and on several 
faces of the piers, the position of the corresponding shafts can be ascertained. 
This is the case with the southern face of the north-western pier, PO T 
Fig. 2. The lower portion of the pair of Norman shafts, L M, remains with 
the bases, and one of them, M, still exists to the height of 33 feet. These 
shafts are still vertical, but the capitals, 1I K, which nndoubtedly were ori- 
ginally placed immediately over them, аге now removed by settlements, 
together with the entire western arch of the tower, through the enormous 
space of 101 in. to the west. Also two cylindrical piers, E, F, of the nave on 
each side, and contiguous to the piers of the tower, are pushed bodily over 
so that their impost monldings are now 43 inches to the west of thcir true 
position; in fact cvery pier of the nave has gone to the west in a slight 
degree. 

The Norman nave-arches which rest upon them have suffered a corres- 
ponding distortion of form, which is the most evident in that arch which 
connects the first cylindrical pier E on the north side, with the half column 
С that projects from the tower pier; for the half column has remained up- 
right while the cylindrical pier has been pnshed over as already described. 

The Norman triforium and clerestory which once surmonnted these piers, 
were destroyed by Mr. Wyatt, but the natnre of the scttlements just de- 
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seribed—namely, that the capitals of the tower piers have gone so consider- 
ably to the west, while the lower half of the same pier remains vertical, and 
yet that all the piers of the nave are also driven to the west—demonstrates 
that the upper part PO of the pier must have separated itself from the 
loser, G, by a diagonal fissure extending from the upper eastern portion to the 
lower western, and that the western lialf of the mass so separated ninst have 
slipped downwards, and by pressing against the walls and columns of the 
nave, have produced their present change of position. 

And that the upper part of this pier with the entire western tower arch, 
sank in this manner downwards and westwards, will also be shown from the 
present state of the Norman string course, А D, over the great tower arches. 
I shonld also mention that the capitals of the shafts on the western face of 
the north-eastern pier, Q R, have been similarly driven to the north abont 
four inches, and that the sonth-western pier has undergone nearly the same 
settlement as the north-western. Now the npper extremities of the great 
piers having thus moved from their true position, the four great Norman 
tower arches which rest upon them, are necessarily distorted in a very great 
degree. 

Two of these arches, the north and south, are smaller than the east and 
west, the respective spans being about 19 and 31 feet. Immediately above 
these arches, the Norman string course, A B, projects from the wall ; this was 
of course horizontal when first execnted, and its deviations from horizontality 
serve to mark the extent of the dislocations of the arches below it. The 
western arch appears to have preserved its form tolerably well, and in fact, 
as the two piers upon which it rests have gone together towards the west, 
without diverging, this arch appears to have settled bodily with them without 
change of form. The other three arches have suffered great disturbance ; 
their original semicircular ontline being now converted into an ellipse by the 
sinking of the crowns, occasioned by the divergence of the piers; for since 
the capitals of the north-west and south-west piers have each moved 10 in. 
to the west, and that of the north-east 4 in. to the north, it follows that all 
the four arches, except the west, have spread at the feet, and therefore mnst 
have sunk at the crown. 

I have levelled and examined the present state of the Norman string 
conrse, and 1 find that its north-west extremity, A. Fig. 2, is 7 in. lower than 
its north-east, B, showing the sinking of the north-west pier, which has 
been already detected from other appearances. Also the north-east end, A, 
Fig. 3, is 2 in. higher than the south-east end, D, and on this side the string 
conrse has sagged in the middle so as to fall about 6 in. lower in the centre 
than at the two ends, this is produced by the sinking of the crown of the 
eastern arch; again, the south-east angle is 12 in. higher than the south- 
west, and the string sags ahont 4 in. in the middle; over the western arch 
the string course has beem removed, hut the south-western aogle is 33 in. 
higher than the north-western. These differences are too great to be attri- 
buted to bad workmanship, and they all point to the same facts that have been 
attested by the other appearances described, namely, that the piers have all 
subsided and that the north-western has suffered the most; besides these 
appearances, the masonry of the spandrils—that is, of the walls included be- 
tween the Norman arches below, and thestring course above, is in a frightful 
state of dislocation; for the change of form in the arches has twisted and 
fractured the stones in all directions, besides drawing them asunder so as to 
open the joints in many places to the extent of 2 in. or more. The rubble 
work in the heart of the wall has lost all cohesion. 

Upon these arches, however, and in this state of ruin or very nearly so, 
did the architect of the tower in 1300 proceed to erect his work. That this 
was the case is shown by the following evidence :— The masonry of the new 
tower begins at the level of the Norman string, A, B, or a little above it, 
the junction of the two works being very easily traced. About 4 feet above 
the Norman string, a second or Gothic string course, C, D, Figs. 2, 3, 4, 5, 
is placed at the same level as the passage or gallery which runs in the thick- 
ness of the wall all round the tower, and upon this string conrse is snp- 
ported the singular row of piers, W, W, Figs. 2 and 3, or P, Q, R, Fig. 4, 
which constitute the interior lining of the tower. 

Now the Norman string conrse has been shown to be completely out of 
level at the corners, besides sagging in the middles. But this gothic string 
conrse on the contrary, is now so nearly level with respect to the corners, 
that the difference may be attributed to errors of workmanship, and it has 
only sagged in the centre abont half an inch on the east and north, and not 
at all on the other two sides. Also the lower bed of the first conrse of 
gothic masonry which rests upon the Norman wall, is ercefly shaped to ac- 
comodate,the sagging already described, hnt its upper bed is straight and 
level, proving decidedly that the entire present settlement of the Norman 
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work had taken place before the tower was added, with the exception of a 
slight subsequent disturbance, of which I shall speak presently. 

On the north and sonth walls, immediately above the Norman string 
course, шау be traced a regular series of apertures, a, 5, c, d, e, Fig. 2, in the 
face of the wall ahout 1) inches square, in which were evidently once in- 
serted the beams of a floor or ceiling. These apertures follow the sinking 
line of the Norman work, and not the level line of the tower work; conse- 
quently they indicate the pesition of the original Norman ceiling, which is 
now replaced by a vault of the fifteenth century. As the lines of this vault 
cut through the level of the floor, this last was necessarily removed to make 
way for it. These holes on the north side, have been rudely stopped up with 
blocks of tufa—the light substance used in vaulting—from which, we may 
suppose that the beams were removed and the holes stopped when the vault 
was in progress, and consequently this material at hand. 

At al! events, the jointing of the masonry shows very clearly that the fioor 
beams were not reigoved at the time the walls were carried up; for it is 
evident that the aew masonry was built гопай and about the beams, in a way 
that it is not easy to describe, but which plainly shows that the beams were 
left undisturbed. (Vide Figs. £ and 5, and the explanation of them at the 
end of the Report.) 

At each augle of the tower, as at g and /, aud at the same level as these 
beam holes, is a diagonal aperture higher than they are, aod extending nearly 
through the wall; now the purpose of the beam holes cannot be mistaken, 
and we have seen that the new masonry was built round them without dis- 
turbiog them, and 1 conclude that these diagonal holes also received some 
timber work, which in like manncr was allowed to remain undisturbed. 

The ioterior walls of the tower are of a very siagular coostruction: 12 piers, 
W, Fig. 2, on each side, of compact masonry, beside angle piers, are carried 
up to the height uf 26 ft., and connected half-way up by a horizontal course 
of stone, X, X, in long pieces, and by an iron bar, which runs all round im- 
mediately under this bonding course. Upon these gigantic sone gradings, if 
І may be allowed the expression, the interior wall of the tower rests; and 
they also carry the entire weight of the bell.chamber and hells. 1 believe 
this construction was entirely adopted for the sake of lightness. 

It is clear that it was never intended to he seen from below, for there are 
no means provided to illuminate the chamber so formed, which at present 
derives all its light from the apertures in the floor of the bell-chamber above 
it. The external walls of the tower were at the time of its erection buried 
in the roof, of which the pitch was much higher than at present; and if 
windows be now inserted in these walls, ] am of opinion, that besides weak- 
eniog the tower iu а manner, which considering its antiquity and shattered 
state, cannot be recommended, they will prove wholly inadequate to supply 
sufficient light to the chamber in question; for the piers of the gratiug are 
only 43 in. asunder, with the exception of the middle interval, which is 18 in. 
Moreover the piers of the grating are of different widths, and their bases ir- 
regular, (Figs. 4 and 5,) aod the whole has no decorative character; and in 
addition to the fact that no light was supplied to this room in its original 
state, which plainly shows that it was never intended to be seen from below, 
1 һауе shown good reason for supposing that the ceiling which concealed 
it was only removed to make way for the vault, so that in fact it never was 
seen from below. 

1 have now shown, that notwithstanding the shattered state of the piers 
and arches, the architect of the tower imagived that they might be trusted 
with the support of his aew work. We may at least infer from this, that the 
settlement had ceased to iacrease long before the year 1300, for it does not 
even appear that any attempts were made to repair or fortify the piers for 
the reception of the new load, with the exception of the north-western. The 
arch which connects this with the first pier of the nave had a new arch, Z, 
Fig. 2, inserted under it, and the arches which connected this pier with the north 
transept, both on the ground, at 4, Fig. 1, and at the triforium, were filled 
up, leaving only a small doorway below. The ball-flower ornament, which 
is given to this new pier arch and to a string course on the west wall over 
this small doorway, serves to show that this work was done at the same 
time as the tower, which is covered with a profusion of the same ball-flosvers. 

However, the confidence of the architect in his old piers avd arches was 
unhappily misplaced ; the new walls which have been described as resting оо 
the Norman string, exhibit settlements and fractures not nearly so great as 
those of the Norman work immediately below them, but still of a very alarming 
character. In the interior of ihe tower it is evident that the worst of them 
is due to the fracturcs of the stones over the apertures, which as already 
described, were occupied originally by the beams and ancient wood work, 
At thepngles especially, the corner piers of the gratings are carried by large 
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stones which cover the diagonal apertures, and are thus unsupported ia the 
middle, and these stones have fractured in cvery instance, allowing the piers 
to descend more or less. Also the great eastern arch, the crown of which 
had sunk so considerably before the tower was added, appears to have sunk 
ahont an inch subsequently, which bas allowed the stone grating on that side 
to descend, and has produced rents aad fractures at its juaction with the 
walls. The outer surface of the tower walls exhibits similar symptoms to 
those already described of the interior. At the junction of the Norman and 
Gothic masonry, the same sagging of the old work over the arches, and the 
same shaping of the new course of masonry to accommodate this sagging, 
may be ohserved, and it will also be seen, that the worst and most alarming 
settlements are in the old work. 

Nevertheless it is evident that the dislocations of this old work had pro- 
ceeded so far as to destroy the cohesion of the walls, and allow crushing of 
the stone work to begin, which has proceeded, and probably continued from 
time to time up to tlie present, and has now reached to such an extent as to 
make 2 thorough repair and renewal of the ashlering of this portion of the 
walls necessary to prevent the entire ruin of the tower. The upper part of 
the tower was originally so substantially built, that when the older portion 
has been reinstated, this will nced comparatively little repair to make it per- 
fectly sound. 

Maving now disposed of the tower, ] will return to its piers in the church 
below. These piers have evidently been subjected from time to time to a 
series of repairs and casings which it is not very easy to understand. 

I may here refer to a curious document preserved in the archives of the 
Cathedral which will throw some light upon their history. In this is a bull 
of Pope John XX11., dated 1319, by which the churches of Shenyngfeld and 
Swalefeld are assigned to the uses of the fabric of the church of Hereford 
in the usual form. But the preamble recites that whereas sometime since 
ihe dean and chapter of Hereford did, upon an ancient foundation which in 
the opinion of skilful masons was held to he firm and solid, erect а sump- 
tuous buildiaz upon which more than 20,000 marks were expended ; that 
now from the weakness of the foundation, this huildiog so threatens ruin, 
that the entire fabric must be completely repaired from the foundations np- 
wards; which they are unable to undertake, being also burthened with debts 
incurred in the procuring of the canonization of Thomas of Cantilupe, &c. 

'This document must allude to the tower and north transept, which were 
both of them built upon or in connexion with Norman work, the “ funda- 
mentum antiquum " here mentioned. lt is important, as showing that the 
settlements іп the new work, consequent upon its erection on so shattered a 
substructure, must have begun to show themselves immediately after its 
completion. Bunt as the repairs which were iatcnded to avert this threatened 
ruin, appear to have heen confined to the piers below, and not to have been 
extended tothe great arches and their ruined spandrils, we may conclude 
that the settlements were imputed to the failure of the piers alone; 
aud it may be presumed that the movement was arrested, since we find 
that the present vanlt was substituted for the wooden ceiling sometime 
in the fifteenth century, to judge by its mouldings and fashion, and probably 
at the same time that the similar vault of the south transept was erected ; 
for if the tower were then in a threatening state, it would hardly have been 
tampercd with by such an alteration. lt must be confessed, however, that 
the ribs of this vault are remarkably thin and light, and that it stands com- 
pletely free of the walls on all sides, resting merely upon the four corbels. 
This vault must be taken down to obtain proper access to the spandrel walls 
in the course of the proposed repairs, hut it may be replaced. 

J will now describe the present state of the four piers in order :— 

I have already shown that the south face of the north-west pier was ori- 
ginally traversed by a fissure, which allowed the upper western portion to 
descend ; and it is easy to see thatthe whole of the Normaa ashlering to the 
west of the fissure has been removed and entirely rebuilt. At the upper 
part, where the shattering and dislocation was the greatest, the face of this 
new work is brought forwards a few inches; but the remaining portion has 
the same face as the Norman work, which shows that this repair was not a mere 
casing like some of the others, but an actnal renewal of the original ashlar. 
This repair is crowned by a Gothic string moulding which lics immediately 
under the Norman capitals; one of these capitals, К, Fig. 2, having been, as 
1 suppose, crushed, has been replaced by a plain block of stone, and the 
whole of the capitals on the castern face of this pier have been also removed 
and the new masonry carried much higher than on the southern face. This 
work, or at least the southern face of it, is prohably an ancient repair con- 
scquent on the threatened ruin mentioned in the bull of 1319; but the re- 
maining Norman face of this pier seems in course of time to have again 
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exhibited threatening symptoms; for it has been fortified in a very singular and 
unsightly fashion by cramping against its face a shell of masonry, T, 9 in. 
thick. This masonry is composed of very long and narrow stones set eod- 
long, but is traversed in the middle and terminated at the height of 33 ft. by 
horizontal courses which serve to bind the work, and probably contain iron 
bands for the purpose of assistiog in keeping the pier together. This casing 
extends ronnd three sides of the pier, oecupyiog portions of the north and 
sonth faces, n, p, Fig. 1, and the whole of the east face, 0,0; bnt the original 
Norman shafts still remain upon this latter face to the heigbt of 23 ft., and the 
surface of the Norman wall, heneath the casing, does nnt appear to have been 
broken iato. The whole work is apparently the contrivance of a country mason, 
and as such, its efficacy is not much to he depended npon. The object of the 
vertical beds may have been to reduce the numher of horizontal joints, and 
thus to avoid or diminish the shrinking of the work, which is always a source 
of difficulty when new work is united with old. But more probably the evit 
to be remedied, was a bulging out of the Norman ashlering, like that which 
now appears on the north face of the south-western pier, and on the spandrils 
of the great arches, and these long stones were intended to act like the 
splinters applied to a broken leg. 

The north-east pier, A, Fig. 1, is repaired in a totally different manner, 
being completely cased or enveloped in a coating of solid masonry, Q, R, Fig. 2 
laid in the usual manner in horizontal courses, which have thickened ont the 
pier upon the plan 9 in. in every direction, as shown at a, б, 2, 2, d, e, Fig. 1. 
Whether this masonry is also a merc shell cramped against the undisturhcd 
Norman face of the pier, or whether the Norman ashlering has been re- 
moved and the additional work properly bonded into this pier, I cannot tell, 
hut it is very desirable that this fact should be ascertained, as its present efti- 
ciency depends very much upon that circumstance. llowever this may be, it 
is the work of two different periods. The southern face of the pier shows а 
nearly vertical fissure or separation of the masoury, and the lines of the beds 
will be found ou examination to be at different levels on the two sides of 
the fissure which at the bottom and near the top is a mere vertical straight 
joint. The westein half, Q, Fig. 2, of this casing is the more recent of the 
two, and their line of juncture at present exhibits the appearance of a dan- 
gerous crack. This is accasioned by the inevitable shrinking of the late 
work from the earlier; and as the pier shows no symptoms of giving way 
in other respects, it does not appear to impair its stability. 

The south-eastern pier, B, Fig. 1, retains its Norman face, on a portion of 
the southern side, Л, g, but the western and northern faces, as well as the rest 
of the southern face, have been entirely aud substantially rebuilt ; for although 
the present face advauces a few inches beyoud that of the original Norman 
pier, it is evident that the Norman ashleriog was in this case removed. This 
pier is in excellent condition, and appears to need no repair or alteration 
whatever. This work may be attributed to the period immediately succeeding 
the bull of 1319. The corbel which sustains the tower vault, and which rests 
upon the string moulding which caps this new ashlering, is formed in such a 
manner as to show that it was intended to rest upon this string course, aud 
consequently must have been inserted after the string course was completed ; 
the repair therefore in question, must have taken place before the tower vault 
was inserted in the fifteenth century; but the western face of this pier scems 
to have been subsequently under-pinned. 

The south-western pier, D, Fig. 1, retains on its northern face, r,s, a por- 
tion of the Norman ashlering, with about 11 ft. of the shafts ; above, and to the 
east of these, from s to ¢, the Norman ashlering bas been removed and rebuilt, 
probably in the 14th century, when the other piers were repaired. А long 
corbel is advanced near the upper part, which carries a projecting pier of ma- 
sonry, for the purpose of supporting the original Norman capitals, which have 
been respected and preserved as much as possible throughout all these repairs 
andalterations. This pier, has at some subsequent period undergone a second 
repair upon its eastern face, which has been underpinned and brought for- 
ward about 10 iu. to the east. This work, ¢, v, which is also carried round 
the southern part of the pier, only extends to 20 ft. in height, and then falls 
back with a chamfer to the original face. 1t exhibits no signs of settlement, 
and appears to have been firmly and substantially executed ; but the junction 
of these tliree different works upon the plain northern face of this pier, 
greatly increases tbe shattered appearance of its masonry, for each boundary 
line, at first sight, looks like a fissure. Also the half round pier, r, w, which 
received the first arch of the nave, has been rudely ent into for the insertion 
of the pier of a pointed arch, which has been substituted for the Norman 
arch on this side of the nave; for as the tower pier in question had declined 
to the west, as already explained, exactly as the opposite pier had donc, the 
Norman arch, on this side, must have been distorted und shattered in the 
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same manner as the opposite опе, Z, Fig. 2, and probably іп so great a degree 
as to render it necessary to replace it entirely. 

In addition to the varions repairs of the piers thus detailed, most of the 
Norman arches in connexion with these piers have been filled up with solid 
masonry, leaving only doorways. Tbe only one in fact which remains nn- 
touched, is the arch which opens between the south travsept and the side 
aisle of the choir. At what period these and the other repairs were exe- 
cuted, it is not easy to determine. Jlowever, these fillings up, as well as the 
piers of the ox-eye masonry, are shown in the plan of llereford Cathedral 
given hy Browne Willis, in 1727. This is, I believe, the oldest plan extant, 
for the Monasticon contains no plan of this Cathedral. Perhaps some of 
these works are due to Bishop Bisse, who is recorded in the former work as 
having caused the whole fabric to be repaired, and the choir new beautifieil 
thronghout. He occupied the see from 1712 to 1721. The ox-eye mnsonry 
is so termed. because the centre of it is pierced by an opening in the form of 
the ancient resica piscis, called hy workmen, an ox-eye. 

This masonry, W, Fig. 2, completely fills up the two smaller arches of the 
tower, namely, the north and south, and is itself supported by two segmental 
arches branching from an octangular central column. It was, of course, in- 
tended to support the arches and tower in their evident state of dilapidation, 
but it is impossible to conceive a more iojudicious or useless work than it 
presents ; in fact, the masonry is so absurdly arranged, that it is unahle even 
to support itself. Its mass has settled in two parts upon its two segmental 
arches, straightening them and descending and abandoning the arch it was 
intended to support. The settlements and fissures which now appear in this 
masonry, are merely the effects of this change of form, and as 1 do not bs- 
lieve it has had the slightest influence, either for good or evil, upon the build- 
ing—it may be with safety entirely removed. 

I have thus attempted to develop the causes which have brought the 
building to its present state; and have endeavoured to show that the settle- 
ments are of great antiquity, and that many of them are of such a nature, 
that no apprehensions need be entertained from them, they baving taken 
place immediately after the completion of the work, and not having yielded 
since ; also that many of them have arisen from the injudicious junction f 
the new work with old. But when the facts of the fall of the west end in 
1786, and the evidently impending ruin of the eastern gable of the Lady 
Chapel are considered, there is too much reason ќа fear that some of these 
early settlements may have extended so far, in the first instancc, as to weak n 
and destroy the integrity of the walls, so as to allow them to sink and 5e 
crushed under the weight of the subsequent additions. This is evidently he 
case with the four great Norman arches, the masonry of which and of the 
spandrel walls above, is in such a state of ruin as to make an immediate 
repair absolutely necessary for the preservation of the tower. The piers 
upon which these arches rest, have been, as we have seen, subjected to a 
series of repairs, many of which have been so substantially executed as ta 
make them perfectly safe. This is especially the case with the south-eastern 
pier, which is in excellent order, and with the north-eastern, which exhibits 
ouly an original vertical fissure, from which nothing need now be apprebended. 
The two westerly piers are not in such good condition, and these, as we have 
seen, did, in the first instance, suffer much more from settlement than the 
others. The mode in which the north-western pier has been repaired or 
bolstered is unsightly, and may conceal a state of ruin which it is inadequate 
to prevent. Also the north-western portion of this pier exhibits some frac- 
tures, from which there is too much reason to suppose that the heart of the 
work is in а very unsound condition. For which reasons it would be de- 
sirable to remove this casing, and subject this pier to a thorough repair, in 
the course of which the real state of the internat parts will become evident, 
and an opinion may be formed of the necessity for a similar operation upon 
the sonth-western pier, of which the northern face exhibits in some parts 
signs of weakness, which may be merely superficial, but which at all events 
call for examination and repair. 

I do not think it necessary or expedient to restore the original form of the 
Norman piers. The repairs, which are, as 1 have shown, themselves of a 
sufficient antiquity to claim respect, have so far advanecd the faces of these 
piers in many places, and removed the Norman shafts in others, and the set- 
tlements have so disturbed the capitals from their true positions, that any 
attempt to restore the original form and to replace the shafts mnst he at- 
tended with very great expense. The existing mode of capping the restored ash- 
lering with a Gothic string, immediately under the Norman capitals, answers 
every purpose of uniting the two works, with a duc regard to appearance. 

Ronrr? Wiis. 
Cambridge, Oet. 12, 184t. 
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To the very Rev. 
The Dean and Chapter of Hereford, 
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ADDITIONAL REMAnKS. 


Figs. 4 and 5 (Plate XIV) represent on a scale of 1 inch to a foot, the 
portions of masonry above the vaults of the tower, for the purpose of ex- 
hibiting more elearly the nature of the dislocatious and the union of the 
Gothie masonry with the Norman. In these drawings the separate stones 
аге laid down with great precision from actual measnrement to а scale of a 
1 of an inch to a foot. 

Fig. 4 correspouds to the npper part of Fig. 2, and shows the state of the 
masonry of the portions of walls marked r aud s, in Fig. 2, as well as the 
bases of the tower grating. 

The surface of the wall below the vanlt at E and F, (Fig. 4), was covered 
with paint so that the joints of the masonry could not be seen, but the sur- 
face above was easily accessible, and had never been painted or stopped with 
cement. 

Fig. 5 represents the portion of east wall marked ¢ iu Fig. 3. 

In both these drawings A B is the Norman string course, and C D the 
Gothic string course. 

As Fig. 5 is the simplest case I will explain that in the first instance. The 
Norman string conrse A B is 34 in. lower at than it is at a, and is besides 
dislocated ; the masonry beneath it is also dislocated and exhibits two great 
fissures, c e, d f, of which the first is 25 in. wide at e, and the second 13 atf. 
The north wall of the tower, shown in section at A, is also thrust back very 
considerably from its proper place. The masonry above the Norman string 
course is on the contrary close jointed, its beds remain very nearly level, the 
Gothic string course C, D having only sunk about 3 an inch in the centre. 
There is a slight fissure or dislocation at g, and in some of the other joints, 
but not at all of the dangerous character of those in the Norman work below 
A B. There is also a settlement accompanied by fractures at the angle 4, 
but this is occasioned by the sinking of the angle pier M, of the super- 
structnre. 

The diagonal aperture N, which extends into the heart of the wall, and in 
my opinion formerly contained some timber work, was allowed to remain 
open when the tower was carried up, aud the stove 2, which covered it 
haviog fractured, has allowed the angle pier to descend, dragging with it and 
fracturing the other stones in its neighbourhood, bnt producing more dislo- 
cation in the northern wall, Fig. 4, than in this. In this east wall there cau be 
no doubt that the whole of the Norman work was taken down as far as the 
level of the string course, А, В, when the tower was carried up, and that the 
Norman spandrils were at that time in very nearly the same state of settle- 
ment as they are now, for the first course of Gothic stones, a, 2, that lie upon 
the Norman string are ent below to fit the sag of the latter, and their upper 
bed, m, n, now is level. 

1+ wtll also be observed that the next course of stones upon m, n, has been 
Taid in long thin pieces to give more cohesion to the wall. The smaller fis. 
sures at g shew that the rotten substructure had snuk subsequently to the 
erection of the tower. 

In Fig. 4 the appearances are more complicated. 

In this northern wall there is a row of apertures, G, H, Т, К, L, that 
plainly once received the beams of a floor or ceiling. Now on this side of 
the tower the Norman string course, A B, is 7 in. lower at A than at B, 
while the Gothic string course, C D, is level. But the beam holes are equi- 
distant from the Norman striog course, and are raised about 54 in. above it. 
Plainly, therefore, they belong to the Norman structure and not to the 
Gothic, for they have sunk together with the Norman work, while the Gathic 
remains level. When the Gothic work was raised the Norman masonry could 
not have been taken down on this side completely to the string course, A, D, 
but the Norman stones beneath the beams must have been at least left un- 
disturbed. That this was the case is clearly seen at K and L, for the stones 
k, m, that laid under these beams, are 55 in. thick, but the stones of the 
same course n, p, q, are of different thicknesses, n being 7 in. and g 6 in. so 
as to restore the level for the upperbeds. The little square stones which are 
packed iu at the corners of these holes, and the correspondence of the ge- 
neral level of the intermediate masonry with that of the Gothic string course, 
all show plainly that although at this end of the wall the beams were undis- 
turbed, yet that the wbole of the masonry was removed above them, and on 
their sides with the exception of the stones, k and m, that supported them. 

At the other end the Norman masonry between the beams, б, IT, 1, ap- 
pears to have been quite undisturbed; r, 8, and /, are in this case the upper 
remaining Norman stones, and this is also shown by the fact that the plane 
of the whole Narman wall, including these stones, is 4 in. іп advance of the 
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Gothic wall above. At the other end, В, (as already mentioned and shown 
in Fig. 5 at Ej) the Norman is driven behind the Gothic wall. Upon ex- 
amining the wall below the vault at E, the projection just mentioned шау be 
seen to die away to nothing in the middle. 

On this face the dislocations of the Norman wall are again much greater 
than those of the Gothic wall. But it will be seen that the stones of the 
latter have fractured over every one of the beam apertures. The sinking of 
the angle pier, M, has also produced a set of crushings in the masonry below. 

These figures also show the dissimilarity between the piers of the grating, 
their different bases and the differcnt widths of their chamfers, some of 
which again are plain, and some swelled with the nsual moulding. Compare 
for example P, Q. R, Fig. 4. 


ECCLESIASTICAL COMMISSIONERS’ MONOPOLY AND CRUSADE 
AGAINST THE EMPLOYMENT OF ARCHITECTS. 


Sin— There are no very checring prospects held out to the architects of this 
day, if the intentions of the “ Ecclesiastical Commissioners” as regards 
*honses of residence for the Clergy,” aud of the “ Education Commis- 
sioners " as regards schools and houses be carried out to the letter. Amongst 
the regulations adopted by the former Board is the following :—“ Every 
honse proposed to be pnrchased must be surveyed by the architect of the 
Commissioners ; and every new house be built according to his designs, and 
under his exclusive superintendence.” Now in cases of this kind, wherein 
an outlay of £900, the Commissioners require to have advanced them from 
£450 to £540, this monopoly of patronage is somewhat startling. Is it to 
be argued that there are not many architects whom the Clergymen would 
prefer to employ, whose taste and local knowledge of cost and material would 
be quite as valuable as that of the London architect to the Commissioners ? 
Surely it would be soflicient that he should exercise contron] as to their cost 
and construction. There would he as much reason in the metropolitan and 
Diocesan Church Building Societics refusing grants to all applications, but 
those in which their own arehitects were employed in the erection or altera- 
tion of the churches. 

In the case of the Education Commissioners, independently of their having 
published “ ent and dried ” plans, elevations, and sections (of very question- 
able merit) for school houses of every size; applicants are advised, “ If their 
plans do not exactly svit to point ont such alterations as may be desired, and 
the architect of the Commissioners will send down careful drawings of the 
ground plan and elevation ;” and clergymen are advised “ not to avail them- 
selves of the services of the local architect nntil this stage of the proceed- 
ings,” when he may be “ requested to prepare specification and working 
drawings for the execution of the work.” Really this is too impndent ! 
Men of taste and education are not to be supposed capable of properly ar- 
ranging a trumpery little parish school, and yet are to he called upon to 
prepare a specification and working drawings to carry ont another man's 
design! 1 trust no respectable architect will so far forget what is due to his 
profession as to comply with such proposals. 

1 nist leave to more experienced heads the snggestion of a remedy for 
these barefaced jobs, (for really they deserve no milder term); I could nut 
refrain from calling attention to them. 

Your obedient servant, 


London, Oct. 1842. JT. 1n 


[We are sorry to say that there is a strong desire to adopt this ceniralizing 
system, not only by the above Commissioners, but also by other puhlie boards, 
which requires the active perseverance of both professions, the architect and 
engineer, to counteract. We shall be happy to receive any information on 
so unjust an encroachment, that we may grapple with such a formidable 
enemy, and endeavour to put a stop to the system at the ousct.—EnrroR.) 


———— 


Woop Pavement.—The first wood pavement that was put down in London, 
at the east end of Oxford Street, [our years since, is now being reversed and 
relaid, and causes much surprise by its great durability, many of the blocks 
not being reduced half an inch of their original length, which was one foot. 
though exposed to all the traflic of Oxfurd Street. 
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MR. VIGNOLES’ LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE. 


SECOND COURSE-—LECTURE X1V.—WORKING EXPENSES OF RAILWAYS. 


Mr. Vignoles commenced by reminding the class, what he hoped they duly 
felt, that the great object he had had in view during the present course was 
10 consider, in every bearing, the proportion between the cost and expendi- 
ture upon any work, as compared with the probable profitable returns. Al- 
though this consideration, and that of the good result of any such specula- 
tions, might be thought not to come strictly within the duties of an engineer, 
and until of very late years had been neglected, and, in some striking cases, 
absolutely repudiated, by eminent men, yet Mr. Vignoles was of opinion that 
it must ever be kept in view, and should absolutely form a branch of the en- 
gineer’s study, for he ought to feel that any works he may be called on to 
construct should not only be such as will reilect credit on him, as a profes- 
sional man, for design, arrangement, and execution, Lut, as the Professor 
had often urged, such as, in this commercial country, where private enter- 
prise and speculation attempts and effects so much, will, by their success, 
prove the accuracy of his judgment, and his capacity, as an adviser, to lead 
spirited undertakers into future operations of the same kind. In short, that 
the success of an engineer depends, perbaps, more on the beneficial results of 
his works to the proprietors, as commercial speculations, than on lus own 
masterly conquest by art over natural difficulties. But the engineer should 
further look at this subject in a higher point of view, and consider that all 
unprofitable expenditure is so much waste of the resources of a country, and 
ibat, of all professions in society, his is ihe one most called upon to direct 
the laying out of large sums on what may truly be considered national ob- 
jects, for the judicious and beneficial results whereof he is responsible, and, 
consequently, whereon his reputation must ultimately depend. Referring to 
an expression in a late lecture, the Professor observed, that he by no means 
intended to represent that it was not necessary. in the construction of rail- 
ways, to reluce the natural undulations of a country to uniform inclinations, 
but that it was to be maturely considered at what cost such advantage is to 
be acquired, keeping constantly in view a comparison of this cost with the 
working expenses of a line more or less perfect. It was the investigation of 
these working expenses that was now to be entered on. 1n proceeding to do 
this, Mr. Vignoles observed that he considered it by far the best way to re- 
duce to a mileage not only their gross sum, but also each of the items, these 
being again subdivided as far as possible. By a “mileage” he understood 
the result arisiog from dividing the periodical amount of the expenses by the 
total number of miles run by locomotive engines with trains after Шет. The 
Professor insisted that this was the proper way, and gave a number of rea- 
sons for his opinion, and for not at all considering the expenses with refe- 
тепсе to any proportion they might form of the gross reeeipts—the two 
sources of income and expenditure being perfectly independent of each 
other; anl Mr. Vignoles further thought this mileage comparison was the 
only one from which correct results could be drawn, and whereby materials 
and experience might be collected, so as їо result in the practical benefit of 
companies being able, Lefore lonx, to enter into contracts for most of the 
items of expenditure at given rates. Some companies had already contracted 
with each other for the supply of locomotive power, carriages, &c. at a mile- 
age; the maintenance of the way was now almost universally paid for by the 
lineal mile of rail, and he had no doubt but that, after a little more experi- 
ence, other of the working expenses of railways would form subjects of such 
a kind of contract. 

Mr. Vignoles then proceeded to enumerate the general heads of these ex- 
penses, viz. l, locomotive power, subdivided into drivers’ wages, fuel, oi], hemp, 
кс. ordinary repairs, water and fuel stations, reserve fund; 2, carriages, 
3, maintenance of line ; 4, police ; 5, conducting traffic and stations ; 6, rates and 
taxes; 7. Government duty ; 8. miscellaneous charges ; 9, management. ‘These 
were the proper items, exclusive of interest on loans, which, although to be 
deducted before a dividend could be made, of course formed no part of the 
positive working expenses of a railway. The Professor then went inio a 
minute analysis of these several items, as actually disbursed on certain rail- 
ways of various lengths, and partivularly of various gradients, explaining 
the reasons of excess or of diminution in one or other item ou the respective 
lines, exhibiting also comparative tables, and making many valuable obser- 
vations upon obtaining the best attention and greatest economy from the 
servants of a publie company, by instituting premiums graduated in propor- 
tion to the diminution of annual working expenses. 

Locomotive power.—1n considering this item. Mr. Vignoles showed, from an 
average of a number of lines, where the arrangements were properly esia- 
blished, and the railway had been long enough at work to have got all mat- 
ters systematically arranged, the subdivision per mile per train might be 
taken as folluws—viz. wages, 2d. ; fuel, 4d. ; oil, hemp, &e.. 12. ; making 7d. 
per mile as the mere cost of motion, exclusive of repairs of any kind. "This 
might be considered as applicable to an average of six or eight carriages per 
train. Heavier trains only came cecasionally in the course of the 24 hours, 
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and unless проп lines having exceedingly favourable gradients, auxiliary en- 
gines were then applied, the cost and mileage of which being included in the 
annual accounts, the above rate of calculation would still apply. On railways 
not having a very considerable traffic, the number of carriages, on the ave- 
rage, were fewer than above stated, and the engine and tender might be fairly 
taken as constituting half the gross load of each train. ‘The items of wages 
and oil, hemp, &c. would not materially vary on different lines, except, per- 
haps, the first, or on short lines with very great traffic, with quarter or half- 
hour trains, such as the London and Greenwich Railway, the Dablin and 
Kingstown, с. The fuel would be a variable quantity, but it would rarely 
exceed 6d. Next must be taken the ordinary repairs, and the Professor stated 
that in no case was the old adage of “а stitch in time” so applicable as in 
a constant vigilance and daily inspection and remedy of the smallest defect 
in locomotive engines. A pleniiful stock of engines of the very best ma- 
terials and workmanship, and an efficient and roomy repairing establishment, 
though somewhat costly at first, would be found to be the means of keeping 
down the expense of repairs to a low figure. The amount of this item spread 
over a year's working appeared to average, on well-regulated lines, about 
7d. to 8d. per mile; some instances had been as low as 6d. The expense of 
water and fuel stations varied from 14. to 4d. per mile. The reserve fund 
was an arbitrary charge; Mr. Vignoles assumed that about 10 to 13 per 
cent. on the ordinary repairs would be suthcient—say 114. Thus it would 
seem that the total cost of locomotive power ought to be abont 154. or 164. 
per mile per train. 1n some instances it had been reduced so low as 15. ; in 
others this amount bad swelled to 184. and even up to 25, 

Mr. Vignoles then analysed the other heads of the working expenses—viz. 
carriages, which he seemed to consiler an expensive item, varying from 44. 
to 6d. per mile per train—say from 14. to 1d. per carriage per mile. including 
the various descriptions of vehicles for passenger traffic. The maintenance of 
the railway varied most remarkably, from 24. per mile per train (which had 
been the cost on the Dublin and Kingstown Railway, and was now even 
lower, and Mr. Vignoles believed that on the Greenwich Railway this was 
also a small item, siuce they had replaced their stone blocks by timber sup- 
ports), up to 1s. per mile per train, which was the cost an several lines ; but, 
on a railway with the upper works properly constructed, he thought that 64. 
to 8d. per mile per train ought to keep a double road in good order. including 
a reserve or depreciation fund for renewing the iron rails—a contingency 
that should by no means be lost sight of. The Professor here made a long 
digression on this item, as to how much of the cost should be assigned to 
atmospheric causes, and all collateral and contingent circumstances; how 
much to the mere dislocation of the upper works; and how much to the 
positive wear and tear of the iron; and pointed out same remarkable in- 
stances of saving in maintenance, where the longitudinal timber bearings had 
been adopted. The charge of police varied from 1d. to Gd. per mile per train, 
according to the vigilance exercised ; in placing 2d. per mile as an average it 
was to be considered only as an approximation. Conducting the traffic and 
stations was an item that did not seem to differ much on the various lines; 
for the passenger department it appeared to he about 53d. Local rates and 
taxes would, of course, vary materially; the poor rate formed a serious 
charge on all railways; this item was indirectly contingent on the actual 
profits of the company ; it appeared. however, to be seldom less than 34. per 
mile per tr in. Government duty had heretoiore becn computed at 14. per 
passenger per mile—heuceforth it was to be calculated at 5 per cent. on the 
gross receipts fur passengers only. This would, of cuurse, make greater dis- 
crepancies ; still, as the new duty on the gross was estimated to be equiva- 
lent to the old duty, an account might be obtained if ihe number of passengers 
per train were known. Assuming this number to average forty, taking all 
the railways of the United Kingdom, the Government duty might be esti- 
mated at 54. per mile per train. ‘Taking a mean of four or five railways. the 
miscellaneous expenses were found to be about 24. and the management 
abont 3d. per mile per train. Now, to make a summary of all these. which 
was, however, to be taken generally, and, of course, liable to be affected in 
the details, but was still interesting to be submitted in a popular form, and 
might be useful as giving a comprehensive view of the system: 


-tbstract of the average working expenses of a railway per mile per train. 


Locomotive power—viz. wages, 24.; fuel, 44. ; oil, hemp. Кс. 1d. ; 


ordinary repairs, 7d.; water and fuel stations, 14.; reserve 5. 4. 
fund, 134. 5o áo өз 20 o9 po 4 G 
Carriages со o8 ао ab m oc (5 4 
Maintenance of line 5o 86 ác an 0 8 
Police oo 3B бо oo до BE sec m 
Conducting traffic and stations m T oe + @ 5 
Local rates and taxes m z ve .. -. 03 
Government duty on passengers m m 20 Бо (0 9 
Miscellaneous expenses - зо dé oo .. 02 
Management оз ae за 56 EE os | m 
Total on an m .. Gu ба 1 d) 
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Mr. Vignoles did not, hy any means, pretend that this was other than а pro- 
bable approsimation. Some lines had Leen worked at a lower rate per mile 
per train. inclading all the above expenses ; for example. the latest accounts 
of the North Union Railway show the cost to have been only 3s. 4d., not 
meluding any funds for reserve. The Professor himself thought that 3s. was 
a fair sum, exclusive of taxes and duty, which, however, together form a 
large proportion af the expense. On the other hand, there were instanees in 
whieh the expenses had gone np to 55. per mile per tran. Ме considered it 
would he a great public benefit if all railway companies, in their reports, 
would give fuller details of the working expenses. and state the number of 
miles run by trains. Some few hoards set a very good example in this re- 
spect. This was sometimes done for locomotive power, but the miles should 
only Le computed as actually run with the trains, and not to inelude the 
varions extra distances passed over in manouvres, piloting, signals, &c., 
which, though necessary, were not part of the actual mileage of trains. 

The Professor then drew the attention of the class to the fact, that the 
locomotive power formed about one-third of the gross expense, and of that 
one-half only is likely to һе affected by the gradient or load, being only 
one-sisth of the whole of the working expenses, which was but a small item 
upon which a saving was to be made, to justify a railway being con- 
strueted theoretically perfect, unless the traffic was likely to he continued, 
regular, and very heavy. He further observed, that though he had proposed, 
for the sake of an easier comparison, to reduce all the items of the working 
expenses of a railway to a mileage per train, it was manifest that a consider- 
able addition to the number of trains daily, and, of caur-e, to the number of 
miles ron, would very materially affect the locomotive power only. The 
taxes would he contingent on the receipts ; and all the other items would be 
increased but in a very small degree, on the annual totals, by an increase in 
the number of the trains, with a carriage or two less ata time. It was im- 
portant to remember this, as it affected greatly the question of laying ont 
railways. Mr. Vignoles insisted that the extension of railways in England, 
especially in remote districts, would not be carried into effect until this sub- 
ject had been more closely analysed, and had become better understood. 
Looking at the practical working of the Newcastle and Carlisle, the North 
Union, the Manchester and Leeds, the Sheffield and Manchester, as far as 
opened, and other lines, all having very heavy gradients, and contrasting 
their working expenses with those of lines whose inelinations were much 
more favourable, the average cost per train per mile did not vary greatly. 
Lines which had been formed at a cost of from £50,000 to £60,000 per mile, 
a large portion of which was to obtain perfect gradients, seemed to require 
Tittle less to work them than lines casting only from one-third to one-half 
that sum, 11 is true they might be able to carry heavier trains, and did so 
carry them occasionally, but the average was wry nearly what had been 
stated. and, besides, the publie were best accommodated by lighter trains 
going more frequently. The Professor said, he could only hope that his 
arguments would draw attention to the subject, and that when, after the 
analysis of the cost of all the railways had been brought ont in the way 
shown in his last lecture, and that of the working expenses, as in the present 
one, materials wonld be obtained for the solution of the problem, of what 
must be the rule for constructing lines of passenger railways hereafter. 


LECTURE SV.—WORKING EXPENCES OF RAILWAYS (continued). 

Having, in the last lecture, analysed the working expenses of railways, in 
reference to the train—that is, reduced to a rate per train per mile, with an 
average liad at the usua) velocity, the Professor considered it might be well 
to consider the same subject in another light. In the preceding mude of cal- 
culation no regard was paid to the amount of what might be called the useful 
weight carried. It seemed to the Professor, that the proportion between the 
dead weight of theengine, tender. and carriages, and the weight of the pas- 
sengers and their luggage—in short, between the unprofitable and the profit- 
able loal—formed an important clement for consideration, even if it did not 
affect the principle on which railways onght to be worked. Jn the common 
omnibus, with a full complement of passengers, the proportion was one 10 
one—taking the average load, about five to three—or including the weight 
of the horses (the moving power which has also to carry itself) about three 
to one, or, with a full load of passengers, something less than two to one. 
But, on the railway, owing to the far greater weight of the carriages, and 
general arrangement on most lines, the proportion of dead weight is much 
greater. Ina first class carriage, as adapted for long lines, and fully loaded 
with passengers and their luggage, the proportion is two and a half to one, 
but, taking the average load, it is about four to one, and, when but little 
Jugeage is taken, four and a half and five to опе. On shart lines, where the 
raius run often, with many carriages, the proportion is sometimes as high 
as eight to one, or, including engine and tender, as twelve to one. In an 
ordinary train of about seven carriages, their weight, and that of the engine 
and tender, may be taken at about filty tons; the average number of pas- 
sengcrs has, on a former occasion, been shown to be about sixty per train, or 
four tons without, and, perhaps, five tons with, their ordinary weight of 
luggage, and say one or two tons of packages and parcels paying freight; 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[NovEMBER, 


being a proportion of six or seven of unprofitable to one of profitable load’; 
and if the earriages were all full, about four and a half or five to one, as 
above, and on the average, the proportion might very fairly be taken as at 
least five to one. lt appeared to the Professor that there was some radical 
error here, and that some arrangements were wanting tu reduce this propor- 
tion, as far as the carriages were concerned, for of course, as long as the 
locomotive engine was used, its weight would always form a large proportion 
of the load, particularly with light trains—though the carriages certainly 
required ta be made strong and heavy on this system—and this seemed an 
inherent defect an this principle of locomotion, perhaps quite irremediable. 
Yet, at all events, on many lines the proportion of dead weight of carriages 
was much too great, and might be remedied. Of late this had been dene on 
the Greenwich Railway, where, by combining two classes of seats in the 
same vehicle, much fewer earriages sufficed. There was a great contrast to 
this on the Blackwall Railway, where, from having a separate carriage for 
each station, according to the peculiar mode of working that line, the pro- 
portion of dead earriage weight was generally about three, and often four, 
times as much as on the Greenwich, though the carriages were of the same 
Luild. Owing to this and to other causes, extra guards, rope, &e., notwith- 
standing the generally admitted economy of stationary power, the expense 
of working the Blackall Railway, per train per mile, was double what the 
Professur found was the average for the working on several locomotive lines, 
and quite as high, if not higher, than the present rate of working on the 
Brighton Railway, which was the highest of any that had yet eome under 
his cognisanee. Although, abstractedly, this over proportion of dead weight 
carried was not always connected with the moving power, yet an engineer 
ought te point out, and. when within bis control, to remedy such an evil, as 
the loss consequent on earrying useless weight is equivalent to that arising 
from increased resistance of gravity in surmounting au unnecessary ascent— 
a case which every engineer is naturally anxious to avoid. 

In the mode of redueing railway expenses to a mileage, adopted in the last 
lecture, the number of passengers, and their proportion to dead weight of 
carriages, had not been considered, for it was clear that the arrangement of 
carriages in any train being supposed to be duly proportioned to the average 
traffic, any addition to the average assumed load would be pure profit, and 
would not cause any sensible addition to the cost of the transit of the regular 
load, for whieh all the necessary arrangements of engines, tenders, earriages, 
guards, stations, and the whole working and earrying establishment of the 
railway was already provided and paid for. But, suppose another mode of 
considering the working expenses be adopted, viz. from the number of pas- 
sengers in a train, dedueed from an average of many lines for several years, 
or from any assumed number per train, let the cost per passenger per mile be 
worked out. and this will lead to the consideration of the true policy for 
attracting the greatest nnmber of persuns, and trying to fill the trains up, as 
they must go, at any rate. 

The Professor then went through the various items of railway expenses 
stated in the former lecture, and brought them out in decimals of a penny 
per passenger per mile—the result being, that. taking account ot experience 
gained and applied, and ceonomical arrangements duly introduced, the ex- 
pense of locomotive power might be taken at ld. per passenger per mile, 
which was coming back to the original estimate made for the working of the 
London and Birmingham Railway. Other expenses, including Government 
duty, would bring the total up to two-thirds of a penny, and, under favour- 
able cireumstances, of well filled carriages, this might sometimes be brought 
down to 1d., but taking the average of lines as now worked, the cost was 
about 14. per passenger per mile. On many of the American railways the 
cost was as low as id. and for long lines on the continent, in India, &c. 
where wages were low, and coal or wood might be got very cheap for laco- 
motive fuel, and no rates or taxes on profits and passengers were laid, the 
charge nf carrying passeugers per mile might be fairly taken at 2d. only. 
Now, if the proportion between the unprofitable and the profitable parts of 
the load were reduced to three to one, as regarded carriages only, and six to. 
one as regards the whole weight of the train, the expense of carrying pas- 
sengers, taken by weight, will be still at least three times as expensive as- 
carrying gaods only at the same velocity, the proportion being of wagons ta 
goods as two to three, and of the whole train, including engine and tender, 
at Jess than two to one, and with heavy trains, of gocds only, abont one tu 
one, and for coal and mineral traffic, at diminished rates of travelling, still 
less, The Professor observed, that the cost of conveying merchandise might 
be taken at about 1d. per ton per mile for railway expenses only, exclusive of 
collection and distrihution at the termini of lines, and that of coal and mine- 
rals at about 24. per ton per mile. With these elements, therefore, of the 
expense of working railways either per train, or per passenger, or per ton, it 
is for the politic manager of a public concern to consider what should be the 
rate of charges above these cost prices tu make to the public, so as to induce 
the greatest amount of traffic Mr. Vignoles then observed, that there was 
a third way of considering the subject of the working expenses of railways, 
in reference to the number of engines employed, which was the mode adapted 
by the Irish Railway Commissioners, and which was, perhaps, the proper 
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way of calculating the annual cost on lines of little intercourse, on which, 
however small the traffic might turn out to be, yet a certain number of en- 
gines must be kept to do any work at all. The commissioners, in following 
out this inquiry, endeavoured to determine the proportion the cost of loco- 
motive power bore to the total working cost of a railway. For the Liverpool 
and Manchester line it was found that this proportion was only one-fourth 
ihe gross annual charges on that line, including much town carriage of 
goods collected and delivered ; but on the Dublin and Kingstown Railway 
the proportion was, at that time, nearly one-half. lt was observed Ly the 
Professor, in a digressiun, that for the average of railways it was now deter- 
mined to be about one-third. The commissioners finally assumed the cost of 
locomotive power tu be one-third of the total expense of working a line of 
mixed traffic, and that to run a given number of trains per day, a certain 
number of engines must be provided; it was then calculated that £1750 
a year would be the cost of each engine to work about from 25,000 to 30.000 
miles annually, and then they cumputed the amount of gross receipts neces- 
sary to cover those expenses and interest of capital. This was working back- 
wards, to ascertain whether it is justifiable to make a railway at all in cer- 
tain distriets. The result of the commissioners' calculations were, that, sup- 
posing there went only two trains daily throughout a given line, the average 
load of each train ought to consist of either fifty tons of gocds or eighty 
passengers, or a mixed load of twenty-five tons of goods and forty passengers, 
or in that propurtion, in order to justify a line being made—the average 
charge for passengers being assumed each 120. or for goods 24. per ton per 
mile, which, it may be observed, is searcely th» half of the average rates of 
charge on the principal English railways. Mr. Vignoles observed, in con- 
clusion, that having shown that the cost of conveyance of passengers, mer- 
chandise, minerals, &c., could be nicely calculated from the experience 
gained, and could be brought to the definite mileage rates before mentioned, 
he thought the proper railway charge should be, double the cost for working ; 
which, when the railways had been jndiciously eopstrueted, and without 
extravagance, would sufficiently remunerate the undertakers, as such mode- 
rate principle of charging would bring the most traffic. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
May 31.—The PresipEnT in the Chair. 


On the construction of Model Maps, as a betler mode than Sectioplano- 
graphy for delineating the Drainage and <dgricultural Improvements of a 
Country, or projected lines of Raihoays, Canals, &c." By John Bailey 
Denton, Assoc. Inst. C. E. 


This communication was accompanied by a map in relief of an estate, as 
а specimen of the method which the author recommends. The subject of 
mapping in relief is not new, and the author had previously published a 
treatise on the subject, but having made extensive experiments, Пе was ena- 
bled to bring the subject before the Institution in a more defined form, 
showing that the construction of the models had been reduced to a simple 
and cheap method. These models are peculiarly recommended for pointing 
out the capabilities of a district for drainage either for agricultural purposes, 
or for collecting waters together for manufacturiug power. They are superior 
to maps, as they show at a glance the relative heights of the various points, 
display the geological phenomena, and may be made to delineate the state of 
cultivation of the districts. The lines of railways, of roads, or of canals, 
can be more clearly defined upon them, and they are stated to be peculiarly 
adapted for parish surveys. The expense of making a model of an estate 
of compact form is stated to be from 2s. 64. to 3s. 64. per acre. 


“ Observations on the Periodical Drainage and Replenishment of the Sub- 
ferraneous Reservoir in the Chalk Basin of London.” By the Rev. James 
Clutterbuck. 


This paper, which formed the snbstance of a letter to the Reverend Dr. 
Buckland, and was by him communicated to the Institution, consists of a 
series of observations on the periodical drainage and replenishment of the 
subterranean reservoir of the chalk basin of London, especially that part of 
it which lies in a N, W. direction between London and the Chiltern Hills. 

The author divides the district into two portions, tbat to the north and 
that to the south of the river Colne. 

The northern portion is mostly covered only with a bed of gravel, through 
which the rain water percolates to the chalk, in which, being upheld by the 
retentive strata helow, it accumulates until it finds vent by several deep 
valleys which incline southward, and carry off a large quantity of water by 
the streams Ver, Gade, Belhourne, and Chess, into the river Colne, which 
runs іп a S. W, direction under the escarpment formed by the outcrop of 
the London and plastic clays. 
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The surface of this reservoir on the water level, regulated by these vents, 
dipping towards the south at au average inclination of nearly 300 feet in 
fourteen miles, may be represented by a line drawn from the upper district 
at an angle, and terminating st the river Colne. 

The southern portion is almost entirely covered by the London and plastic 
clays, from the surface of which the rain water flows in open drains and 
water-courses, А considerable portion of that which flows towards the 
Colne, sinks into the subjacent chalk, when it arrives at the outcrop of the 
sand of the plastic clay formation, and assists in the replenishment of that 
portion of the reservoir that underlies the London and plastic clays. Here 
the water level, or the height to which it would rise through perforations in 
these clays, where its continuity is interrupted hy them, would be repre- 
sented by a line drawn from the Colne to mean tide level in the Thames 
below London, the only apparent vent for their waters. In the upper dis- 
trict during the replenishment of the reservoir, which usually occurs be- 
tween December and March inclusive, the water accumulates in a proportion 
increasing with the distance from the river or vent, and falls off in a cor- 
responding ratio during its periodical exhaustion, which usually takes place 
between April and November. This alternation of level, which in the upper 
districts exceeds 50 feet in perpendicular height, would be represented by a 
line fixed at the river or vent, and rising at an angle proportionate with the 
increase furthest from it, the extent of its rise or fall being determined hy 
the quantity of rain percolating the chalk. The ratio between these ex- 
treme points is so exactly maintained, that if the difference of rise or fall in 
two wells, one near, and another at a distance from the vent be ascertained, 
the alternation in the intermediate wells will be determined with consider- 
able accuracy. 

The progressive rise of the water level is apparent at the sources of the 
streams which break out at higher levels in the valleys in which they run, or 
when brooks or burns burst forth and run during a certain period, when the 
surface of the reservoir attains a certain level, previously to which, the water 
rises in every depression till it reaches the height at which it can flow away ; 
the converse of the effects which preceded their bursting may be seen as 
they cease to flow. 

When no water percolates the surface of the upper district, the flooding 
of the Colne by heavy rains, together with the sinking of the water into the 
chalk at the onterop of the sand of the plastic clay formation, raises the 
level in that locality, and by checking the drainage retards the exhaustion of 
the reservoir, When this occurs during the replenishment, and from con- 
tinued rain the level near the river maintains an increased elevation, the 
water checked in its course towards its vent accumnlates in a ratio increasing 
with its distance from it, a process of adjustment to be traced throughont 
the district during the replenishment, and conversely during the exhaustion 
of the reservoir. 

The geological condition of the lower portiun of the district, together 
with the paucity of wells, make it difficult to ascertain the extent of the 
natural alternatious of that part of the water level which underlies the 
London and plastic clays; the difficulty is increased by an unnatural depres- 
sion caused by the exhaustion of water under London, which is said to in- 
crease yearly, and indicates that the rapidity of the demand exceeds that of 
the supply: the alternation at that point may be from 2 to 4 feet, and is 
coincident with the rising and falling of the levels in the upper district. 

lf water be discharged from a shaft in the chalk hy a power not capable 
of exhausting it entirely, the rapidity of the reduction of the level will 
gradually decrease until it is exactly balanced by that of the supply ; when 
the exhaustion ceases, the level will rise in the inverted ratio of its reduction ; 
if the level be measured in a line from the point of exhaustion, a similar re- 
duction will be found, falling off at an angle decreasing with the distance 
from it. 

The aggregate discharge of water from under London produces a similar 
effect: daily measurements iu one well, confirmed by some coincident mea- 
surements in another more than a mile distant, show that beginning on 
Monday, the level is gradually reduced during the week; the cessation of 
pumping on Sunday is marked by the rising of the level by Monday morning; 
if any great quantity of rain falls, a sudden rise or check in the periodical 
fall takes place; the resumption of any extensive or contiuned discharge of 
water may be traced; a general coincidence of rise and fall in different wells 
is apparent; holiday times, such as Christmas, Easter, and Whitsuntide, may 
be distinguished. Thus, the measurement of a chalk well in London, would 
show the days of the week and ihe great festivals, by the daily variations ; 
the seasous would be indicated by the average difference in the height of the 
level at different periods of the year; and the changes of the weather by the 
falling of the rain, would also be shown. 

The chalk under London is of a much closer nature thau that iu the upper 
districts; it yields the water sparinglv but steadily from orifices bencath 
those beds or bauds of fliut which are the most unbrokcn and the strongest, 
and from faults and cracks which are frequeutly met with. The constant 
and increasing demand not only depresses the level under London, bnt must 
accelerate the exhaustion of the reservoir above. When the water level 
near the Colne is suddenly raised by hcavy rains, a simultaneous effect is 
produced on the chalk wells in London. This suggests the possibility of 
connecting a periodical dcfalcation of water observed in that stream, and 
the river Lea on Monday, at those seasons when the water is short, with the 
exhaustion of water under London. The courses of both these streams is 
somewhat similar with reference to that place, though thcy flow in opposite 
directions. There is some evidence in favour of this supposition, which шау 
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he established when more information is obtained, which will be best effected 
by keeping registers of the daily variations of wells in different localities, 
and determining the height at which the water stands with reference to 
Trinity high-water mark. Such information, if bronght together, wonld well 
repay the labonr bestowed on its collection. 

The author's views were illustrated by a number of sketches and enlarged 
diagrams of the geological formation of the district, &c. 


Remarks.—Dr. Buckland was desirous to bring the subject of Mr. Clut- 
terbuck’s paper before the Institution, because he was impressed with the 
value of a systematic series of observations upon a matter so intimately con- 
nected with engincering as the theory of the canses of the snpply of water 
to springs and rivers, and the rise of water in Artesian wells. 

In his Bridgewater treatise, pl. 68 and pl. 69, he had illustrated by dia- 
grams the causes of the accumulation of a suhterranean reservoir consisting 
of sheets of water diffused through strata of gravel, sand, and chalk within 
the basin ef London, and of the rise of water in wells and small perfora- 
tions throngh the London clay, under the influence of hydrostatic pressure. 

Mr. Clutterhuck’s observations and experiments confirmed the general 
opinion as to the existence of these subterranean sheets of water in the 
chalk basin, and indicated a connexion between their distant parts, by the 
sympathy he had observed between the sudden fioods at Watford and certain 
wells in London, the level of which had bcen carefully observed and found 
to rise a few hours after the ocenrrence of the floods at Watford. In London 
also, he had confirmed observations already made upon deep wells at con- 
siderable distances from one another, and found that any large quantity of 
water taken from one well reduccd the level of those adjacent. 

It had been questioned whether the communication between wells of this 
kind took place solely through the medium of large cracks and fissures, or 
whether the entire masses of the permeable strata, heneath the level of the 
lowest springs which flowed from them, had all their pores aud minutest in- 
terstices so entirely filled with water, that any abstraction of this fluid from 
oue well was more or less rapidly replaced by a general flow towards it from 
every part of the water-logged stratum of sand or gravel or stone in which 
it was excavated ; on the latter hypothesis during such a flow the surronuding 
wells would be affected in the direct ratio of their proximity to that from 
which large quantities of water were taken. 

It had been found at Brentford that, as the number of Artesian wells in- 
creased, the force aud quantity of each became diminished ; a similar effect 
folowed in the case of adjaceut wells in London; the irference he would 
draw therefore was that a very extensive supply for the metropolis could not 
be obtained from deep wells of this kind, although a few wells might be sup- 
plied abundantly. 

The district called the London Basin is made up of a continuous seam of 
chalk from 300 feet to 599 feet in thickness, which on the S.E. of the Colne 
is covered with beds of sand and gravel, alternating with plastic clay, and 
over all these, a thick covering of London clay: whilst the country N. and 
N.W. of the Colne is for the most part composed of naked chalk. Beneath 
the whole chalk basin lies a sub-stratum of clay or gault which is imper- 
meable by water, and upholds the reservoir in question. The valleys in this 
chalk are traversed by the rivers Ver, Gade, and Chess, whose chief perennial 
supply of water is from springs that issue out of the chalk; in one of these 
valleys Mr. Dickinson had proved by experiments made with Dalton's rain- 
gauge (which, being buried 3 feet beneath the surface, received only such 
water as descended more than that depth) that during about two-thirds of 
the year the rain which fell rarely sank 3 feet into the earth; but in No- 
vember, Decemher, January, and February it passed down into the subjacent 
chalk, in proportions which accorded so constantly with the greater or less 
amount of rain falling in these fonr wet months, that he had been accustomed 
to regulate the amount of orders undertaken to be execnted in his paper- 
mills during the following spring and snmmer, by the indications on this 
rain-gauge, of the quantity of water that descended more than 3 feet in the 
preceding winter. 

The Colne is often flooded hy the effect of sudden rain which is retained 
upon the surface of the London clay; but that portion of its water which 
is derived from perennial springs is supplied from ihe overflowings of the 
natural reservoirs, or subterranean sheets of water which fill the interstices 
of the chalk, and also of the sand and gravel heds of the plastic clay for- 
mation. The surface of this reservoir is raarked by the outbreak of a suc- 
cession of springs, at levels gradually rising as they arc nearer to the upper 
regions of the chalk; and as the entire supply of this subterrancan stock of 
water is derived from rain that falls on the surface of permeable strata within 
the London basin, the abstraction of water from any part of this reservoir 
would, Dr. Buckland conceived, diminish the quantity remaining to be dis- 
charged by springs into the rivers in the vicinity of such abstraction, by the 
total amount of water so travsferred to any other than its natural channels. 

It was assertcd that the snrface of the water in this subterranean reservoir 
did not maintain a horizontal level, but that it rose nearly 500 feet in four- 
teen miles, hetween the town of Watford and the highest spring that issued 
from the neighbouring chalk hills. The molecular attraction of the particles 
of chalk throngh which this shect of water is diffused, and the obstruction 
presented by friction to its descent through the numerous pores and minute 
crevices by which it has to pass in adjusting the line of its upper surface, 
might account for this deviation from the level line which fluids assume, if 
left to act freely in open spaces, or in large and continuons conduits; Mr. 
Clutterbuck's repeated observations upon wells along the line in question 
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must be considered to have proved the existence of this inclined level. Ніз 
observations were also very important, as to the floods at Watford raising in 
a few hours the level of the water in deep wells in London, and as to the 
effect of a steam-engine erected to pump water from a large experimental 
well near Watford in lowering the water iu.smaller wells in that town and 
the country adjacent to it. 


Mr. Dickinson had made very accurate observations upon the absorption 
of water by the chalk, and was convinced of its heing always in a wet state 
almost amounting to saturation; but few crevices and fissures exist in the 
chalk of the district under notice, the rain therefore occupies a considerable 
time in overcoming the molecnlar attraction of the particles through which 
it passes. Wherever fissures exist at a certain depth below the chalk, they 
hecome channels which collect and facilitate the flow of water to maintain 
the springs; the accumulations of the winter rain sink slowly down in sum- 
mer, and by a series of vents or springs furnish a supply for the rivers which 
run in the deepest valleys of the chalk district; a long cessation of rain 
lowers the level of the water in the rivers, at an interval of some months 
after the drought, and any extraordinary demand by pumpiog from the wells 
in the chalk, would lower the water in the wells aronud, even at a consider- 
able distance. 

From experiments with the rain-gauge buried 3 feet below the surface, he 
found that but little rain penetrated to that depth until the months of No- 
vember, December, January, and February—the total quantity per annum 
was shown to vary hetween 17 inches and 6 inches, which latter amount 
snfficed to fill the principal springs. He was induced to believe that if a 
large supply of water was drawn from the chalk it wonld eventnally have a 
prejudicial effect in diminishing the water in the rivers of the district. 


Mr. Clutterbuck said that the sphere of his observations extended over a 
line of wells 20 miles in length, and in the whole of them there was the most 
perfect accordance between the alterations of level of the water and the indi- 
cations of the rain-gange, allowing the time necessary for the rain to sink 
into the chalk; as also there was between the fall and replenishment of the 
wells at Watford and those in London, whence large quantities of water were 
obtained by pumping; he could always tell, by measuring the height of 
water in one well of the serics, what would be that of any other well along 
the line; he therefore was satisfied of the accuracy of the observations in 
his paper. 


Mr. Dickinson observed, that he corld not satisfactorily account for the 
greater amount of variation in the wells at the higher part of the district, 
when compared with those of the lower part; the alternations of the former 
amounting freqnently to 30 feet, while those of the latter were only 10 feet 
in the same time. 


Dr. Buckland believed this faet to arise from the hydrostatic pressure 
being less interfered with by friction and capillary attraction, in the lower 
part of the district than in the upper part. 


Mr. Clutterbuck accounted for the alternations of level in the sand springs, 
being greater than in the chalk springs, by the relative degrees of opposition 
the water met with, from the friction iu passing through the two kinds of 
strata. 


Mr. Г. Braithwaite had made many borings and sunk several deep wells 
into the chalk—he would instance particularly the wells at Messrs. Meux's 
and Messrs. Reid’s breweries, and that at Greenwich Hospital; in these wells 
he had used cylinders of iron to shut out the saud springs. Не did not find 
the chalk so spongy or saturated with water as had been stated; he imagined 
that the supply of water was derived from the crevices in the chalk, and in 
many instances water had not been arrived at, becanse one of these crevices 
lad been missed, whilst in a well of less depth nearly adjoining, іп which 
they had fortunately hit upon the crevice, a plentiful supply of water was 
obtained. n the first and second beds of fliuts under London there was 
very little water; from tbe third to the fifth bed the quantity increased, and 
at 30 feet lower down a continuous fault or crevice was generally found 
which conveyed a good supply of water—the rise and fall of water in wells 
in the chalk did not accord with those of wells in the sand heds above the 
chalk ; the alternations in the former amounting to only a few inches in a 
given time, while those of the latter were as many feet. He placed great 
confidence in the observations made hy Mr. Clutterbuck. That gentleman 
had told him accurately, from the variations of the well in the Hampstead 
Road, all the differences of the quantity of water drawn from Messrs. Reid’s 
well, arising either from an extra demand or from cessation in the pumping. 
The brewers of London could be supplied by the water companies at a 
Cheaper rate than by pumping; but as a large quantity was used for refri- 
gerating the wort, it was important to have the watcr at a low temperature, 
they therefore were obliged to pump it up at a great expense. The quautity 
raiscd at Messrs. Reid's well was about 7,700 barrels of 36 gallons each per 
day, which was calculated to be a sufficient supply for 5,000 families ; there 
was already a decided diminntion manifested in the supply from the sand 
springs, and an extension of these effects might be anticipated from the 
sinking of any large number of wells into the chalk. 


Dr. Buckland ascribed the difference of the supply of water in sand 
springs, and in those originating in chalk, to the relative extent of surface of 
the sandy aud cretaceous strata in Hertfordshire, by which alone they receive 
their respective snpplies of rain water, the amount of sandy surface beiug to 
that of naked chalk abont as one to twelve. 
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The rain filters more rapidly through the sand thau through the chalk. 
In heds of hard and compact chalk at grenat depths, the water sometimes 
finds no passage except through ocensional fissures, bnt where the chalk is 
soft, loose and fragmentary, it percolates rapidly. 

Іп the dcep well now sinking near Sonthampton, through London and 
plastic clay into hard and solid chalk, it would probably be necessary to con- 
tinue the boring or excavation down into some loose and more permeable 
stratum below the chalk, before any very large supply of water wonld be 
obtained. 


Mr. Palmer directed the attention of the meeting to the account of the 
wells in the London Basin, given in Conybeare and Phillips’s Geology (book 
1, chap. iv. sect. 11.) It is there stated that at Tottenham, which is about 
70 feet above high-water mark, nfter boring throngh 123 feet of clay and 
2 feet of calcareous sandstone rock, the water rose to within a short distance 
of the surface in n few hours. At Epping, where the summit of the well is 
340 feet above high-water mark, the extreme depth of the bore was 420 feet, 
hut it was ahandoned because no water was found ; at the end of five months 
the water rose to within 26 feet of the surface and it has so continued, at 
314 feet nbove high-water mark. 

These recorded facts induccd him to receive with much caution the state- 
ments in Mr. Clntterbuck’s paper, especially since he donbted the ready flow 
of water through the chalk by which the sympathy between the various 
wells was demonstrated ; he had found that chalk might be used as n good 
puddle for holding water, and therefore us it was certainly more compact 
when iz sifu than when it had been worked, unless the water flowed along 
the faults and the beds of flint, he could not understand how it passed so 
rapidly as had been stated. The chalk no donbt contained some water, but 
if it was saturated why did not the water in all the wells assume one uniform 
level instead of heights varying hetween 20 fect and 314 feet above high- 
water ninrk ? 


Mr. Clntterbuck contended that the main points of his statement were 
borne ont hy Mr. Braithwaite's experience nt Messrs. Reid’s well. А clear 
distinction must be drawn between the water derived from strata above the 
clay and that from the chalk; in some elevated spots near London, situated 
like Hampstead, the clay is capped with gravel, which on being tapped, 
yielded a supply of water; at Stanmore the water from the gravel at the top 
of the hill is used; and in a well sunk through the clay at the bottom of the 
hill, the water stood at 140 feet below the surface. 11е could not under- 
stand why nt Epping there should exist any variation from the usual observed 
facts; the case deserved very careful examination, as it might arise from 
some local cause. In the course of his observations upon the levels of the 
wells in London, he found on one occasion that no depression occurred on 
the Thursday which had hitherto always been the case; he therefore sought 
for the cause, and found that the Elstree reservoir had been opened on Wed- 
nesday, June Ist, which satisfactorily accounted for what had occurred, as 
from the dry state of the water-course not more than half the qnantity of 
water which passcd from the reservoir, reached the river Colne, the rest sank 
through swallow holes down into the chalk; this showed the attention to 
collateral circumstances, which was demanded in investigations of this kind. 


Mr. Frederick Draithwaite presented and explained a model of a well sunk 
by him in the year 1841 at Messrs. Reid's brewery, in order to obtain water 
from the chalk, which had become indispensable, in consequence of the 
decrease of the snpply of water from the sand spring. 

On examining the lower part of the well, which had collapsed in 1814, he 
found that the dimensions of the cast-iron cylinder to be introduced, must he 
limited to 5 ft. 3 in. by 3 ft. 2 in. ; it was commenced nt the depth of 87 ft. 
from the surface, and carried down 135 feet, to within 1 ft. 6 in. of the face 
of the first bed of flints in the chalk. 

Being desirous of retaining all the water from the sand spring, he inserted 
an internal cylinder which was sunk into the chalk nt a depth of 138 feet 
from the surface, thus effectnally shutting out the sand spring from that of 
the chalk, hut permitting the former to flow to its accustomed level in the 
space between the two cylinders; and to make this supply available in case 
of need, cocks were inscrted in the internal cylinders at convenient depths. 

Пе then proceeded with the excavation in the chalk, increasing the dimen- 
sions at every foot in depth, until nt 178 fcet from the surface, the diameter 
was 16 feet 6 inches; the excavation was continued at that diameter to a 
depth of 202 feet from the surface. 

In ihe progress of the work, water was found under the second, sixth, 
eighth, and tenth beds of flints, and the total snpply at this period was two 
thousand barrels or seventy-two thousand gallous per day of twenty-four 
hours. 

At 196 ft. from the surface the first tnnnel was driven 91 ft. N. W. in the 
direction of another well, which only increased the supply 400 barrels or 
14,400 gallons in 24 honrs. 

The eighth bed of flints, at 154 ft. from the surface yielding the largest 
quantity of water, (300 barrels or 10,800 gallons per day,) he drove a second 
tunnel 6 ft. high by 5 ft. wide, for 16 ft. E. to W. and then N. and S. for 
108 He hy which he obtained an increase of 1500 harrels or 54,000 gallons, 
per day. 

Tlaving ascertained by boring, that a further supply of water could be ob- 
tained at 20 ft. below, he continued the excavation 22 ft. deeper by 7 ft. di- 
ameter, when he found water flowing from two horizontal fissures in the 
chalk without flints; at that depth he drove 2 tunnels, one N. W. connected 
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with the first tunnel 91 ft. long, by which he obtained an increase of 3100 
barrels or 121,600 gallons per day, the second tnnnel in a S. E. direction 
was driven for 24 ft., when he obtained n further increase of 800 barrels or 
28,800 gallons per day. 

The total quantity of water thus obtained from the chalk, was 7700 
barrels or 277,200 gallons per day of 24 hours, or 192 gallons per minute, 
forming at the same time a reservoir in the chalk which could contain 
100,800 gallon. 

Пе stated the total expense to be under £7000 including the hire and 
repair of temporary pumps, and the cost of two new sets of permanent 
pumps. 


June 7.—The Presipent in the Chair. 


“ An Account of the Alterations fo Tullow Bridge.” By Charles Forth. 

The old bridge at Tullow, over the river Slaney, was very dangerous from 
its steepness, its narrow roadway (only 18 feet wide) and the awkward ap- 
proaches to it; alterations were therefore determined upon, for which the 
anthor submitted a plan and also superintended the execution of it. The 
floods forbade any diminntion of the water-way, and it would have been in- 
convenient to have raised the approaches on the low banks on either side, 
flat arches of the following proportions were therefore decided upon. 


| 
| | Proportion | Diameter of 
! of Versed Circle of which 


su Versed Sine. Siue to. | the Arch isa 

i Span. | Segment. 
| | 
| eet = 
| Feet Ft. In. Feet. 

Land Arch . . . 17 0 7 zo 120 
| Second Arch > .| 22 1 6 de | 110 
Centre Arch . . | 28 | 2 3 E | 110 | 


The inclination of the roadway was thus reduced from one in seven to one 
in forty, while at the same time by adding to the abutments on the up-steam 
side, the width of the roadway was increased from 17 feet to 28 feet, and by 
completing a portion at a time, the thoroughfare over the bridge was not at 
any time stopped. For the sake of economy, the work was done in uu- 
dressed rubble granite with an ashlar face, taking care that the stones ahutted 
well against each other, aud on removing the centres, no scttlement of any 
importance took place, and the traffic of loaded ears weighing 35 ewt. each, 
was carried on without any danger, within a week from the time the arches 
were keyed. The expense of the alteration was only £485, aod it has stood 
well although it has been subject to some heavy floods. 

A detailed drawing of the bridge, before and after the alterations, accom- 
panied the paper, and Mr. Vignoles sent with it an enlarged plan, section, 
and elevation for the purpose of more fully illnstrating what he considered a 
successful work. 


* On the Introduction of Letter-Press Printing for numbering and 
dating the Notes of the Bank of England." By Thomas Oldham, Assoc. 
Inst. C. E. 


The anthor commences by noticing the numbering press invented by Mr. 
Bramah, and adopted in the Bank of England in the year 1809, by which 
the expense and uncertainty of finishing annnally a large number of bank 
notes, with the pen, was matcrially diminished, and forgery was rendered 
more difficult, althongh the machine was so far incomplete, that it prodnced 
only units, the tens and hundreds requiring to be brought forward by hand. 

In that year (1809) the Inte Mr. John Oldham, (the father of the anthor,) 
offered unsuccessfully to the Bank of Newry, a machine similar in principle 
to that of Mr. Bramah, hut with the additional power of effecting numerical 
progression, from one to one hundred thonsand by its own operation. In 
1813, these machines were adopted at the Bank of Ireland, and one of them 
was suhsequeutly attached to each press for printing the body of the notes, 
in order to register and check the number of notes passing through the 

ress. 
: In the year 1819, Mr. Bryan Donkin invented a counting machine, which 
is described in vol. 37 of the Transactions of the Society of Arts; it is called 
* a machine applicable wherever 15 may һе desirable to keep an account of 
the numher of revolutions or strokes, which may be made by the wheels or 
levers of any other machine, in a given time or space; as for instance, the 
number of revolutions made by a mill wheel, or of the strokes of a steam- 
engine heam in a given time, or the number of revolutions made by the 
wheel of a carriage or perambulator on passing over a certain space.” This 
machine, like all the others used for a similar purpose, depended npon the 
relative motion of a series of ratchet wheels with projecting rims, having 
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notches cut in them, so that when the first wheel counted units, the second 
wheel indicated teus and so ou progressively. 

The principle of these machines was carried ont in a complex manner 
which required very neat adjustment to prevent their heing deranged while 
working; the author after he succeeded his father as engineer to the Bank 
of England turned his attention to this point, and the result has been the 
production of the machine described in the paper. 

Four wheels, each divided by 10 notches, leaving a facet between each, 
engraved with constructive numbers from 1 to 0, are placed upon a shaft, a 
portion of their breadth being turned down about one-half of their depth, 
having a boss or collar between each; upon these bosses and filling up the 
spaces, rest latches, and over each wheel is a pall, the width of the first 
being equal to that of the unit wheel, and tbe breadth of the others equal- 
ling that of the wheel and latch ;—the palls are driven by a craak, by each 
revolution of which, the first wheel is moved through a space eqnal to one- 
tenth of its entire circumference, bringing regularly forward the numbers 
from 1 to 0, at which point, the latch of the second wheel is depressed, and 
the wheel moves forward one division, marking the tens; the same process 
is repeated with regard to the other wheels, and thus any amount of num- 
bers can be registered, by simply increasing the number of the wheels in 
proportion. 

Machines on this plan are now generally adopted in the Bank of England 
with perfect success, and in some cases they are added to the Bramah num- 
bering machines; and as the author believed that they might he adapted to 
other purposes than Bank-note printing, be presented the drawings and des- 
cription of them to the Institution. 


June 14,—The Риквірехт in the Chair. 


“Оп Iron Sheathing, broad-headed Nails, and Inner Sheathing for Ships." 
By J. J. Wilkinson. 


These three papers complete the subject which the author commenced in 
the year 1841, and continued during the present session.* 

The first treats of the use of beaten iron, and iron nails, even in very an- 
cient vessels, their corrosion, and consequent abandonment; the attempted 
introduction of rolled iron for the purpose of sheathing. It touches lightly 
on the construction of iron vessels, aud on various attemps to protect them, 
which experience has now shown to be unnecessary, as the first iron steamer 
built by Mr. A. Manby in 1821, at the llorseley iron-works, has been in con- 
stant use on the river Seine up to the present period, without showing any 
symptoms of oxidation, although the only precautions taken, have been to 
apply а coat of pitch, as often as to a wooden vessel. Extracts are then 
made from Mr. Grantham’s treatise on “Поп as a material for Ship- 
building.” t A list is then given of the patents connected with iron sheathing 


ж Minutes of Proceedings, 1841, pp. 318, 357, and 360, Vol. ТУ, and 1842, 
Lt 
p cu as а Material for Ship-building. By John Grantham. Simpkin and 
Co., 1842. Pages 6, 7, 8. and 9. 

а The first iron steam-vessel, and the first that ever put to sea, was built 
at the llorseley Iron Works, for the River Seine, and called the * Aaron 
Manby,’ after the name of the projector and builder. I have lately been 
favoured by Mr. Manby with the particulars relating to this vessel, which 
are very interesting as recording the origin of iron steam-vessels. He states 
in his communication, dated 19th February. 1812, that under a patent which 
he tnok out in France for iron steam-boats, in 1820, he, with his friend 
Captain (now Admiral sir Charles) Napier, formed a society, and immedi- 
ately began to construct the first boat at Horseley, but owing to some cir- 
cumstances connected with the parties at Paris, she was not completed till 
the ond uf 1821. Sbe was then sent to London in parts, and ny together in 
the Sprrey Canal Dock. She took in a cargo of hnseed and iron castings 
and Captain Napier iook charge of her, and navigated her from London 
direct to IIavre, and, thence to Paris, without unloading any part ol the cargo, 
she being the first and only vessel of any description that ever went direct 
from Landon to Paris. Mr. Manby continues, ‘Some time after, 1 built 
an: ther iron steam-vessel of the same description, with a few alterations, at 
Horseley ; but, owing to the navigation laws in l'rance, she could not be 
admitted, and wes obliged to be shipped in parts, and | put her together at 
Charenton. near Paris, where I had then established iron-works, and where 1 
subsequently constructed two other iran steam -boats, the whole for the navi- 
gation of the Seine. They continued prosperously at work till 1830, when, 
owing to the Revolution, and some disputes among the shareholders, they 
were 5014 to a new society. Іп this new society 1 had no further interest. 
but they continued navigating up to the period of my quitting France, and 1 
helieve are all at work at the present time. From 1822 to 1830 the hull of 
the ‘Aaron Manby ' never required any repairs, although she had been re- 
peatedly aground, with her cargo on b: ard.’ 

“Тһе next iron steam-vessel with which I am acquainted was one built by 
the lorseley Company, under my father's (Mr. Grantham, sen.) superintend- 
ence. This vessel was commenced about the year 1821; was put together in 
this port (Liverpool), and after a series of delays, crossed the Channel in 
1825, and proceeded to her destination, Lough Derg, on the river Shannon. 
Sinee then she has been eonstantly at work, and is now in guod condition. 

“Shortly after this time, Mr. Jobn Laird of North Birkenhead, com- 
menced building ilem ona large scale, and has since been exterisively and 
successively engaged in this pursuit. Mr. Fairbairn, of Manchester, also 
very early took an interest in iron-vessels, and was a party to a series of 
exi eriments made at Glasgow, in which iron vessels were cmployed. 

“The 'lronsides' was the first iron sailing vessel of any maguitude that 
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and the various modes of preserving it from corrosion, alluding particularly 
to the valuable labours of Mr. Mallet (of Dublin) on this subject in the 
archives of the Institution.* 

The next division treats of metallic sheathing or a coating of metallic 
oxide, formed by driving hroad-headed nails nearly in contact with each 
other, into the sheathing board; this process is called filling. The nails 
used for this purpose hy the Romans, were of the same form as those of the 
present day. There are authentic records of '*filliog" being generally in 
use in this country in 1666—but it is conjected that it was practised much 
antecedent to that time, and it has continued in use until recently in Swedish 
and Danish ships. This mode of protecting the piles of harbours and piers 
from the ravages of the worm is then treated of, and examples are given of 
its success in various situations. 

The third division treats of the inner coating or sheathing, which it has 
been found necessary to use, independently of the external metallic sheathing. 
It is stated, that some of the stronger aud more adhesive kinds of inner 
sheathing, have proved mainly instrumental in preserving vessels from sink- 
ing, when the outer sheathing has failed or been destroyed. 

Hair is noticed as among the earliest materials used for inner sheathing ; 
it was usually applicd in a loose state aud fixed by pitch or other resinous 
substances; it was suhsequently woven into and used as a cloth—the coarse 
part of flax was in the time of the Romans bruised and driven between the 
seams of their galleys. A vessel was discovered in the Mediterranean Sea 
(betweeo the years 1458 and 1464) in a depth of water of 12 fathoms, 
where it is snpposed to have lain for nearly 1400 years; the deck and sides 
were covered with paper, linen, and Icaden plates. Іп all the oldest vessels 
which have heen discovered the hair was perfectly fresh, althongh the timber 
was in a state of decay, and it is stated that the worm never penctrates 
through an inner sheathing of hair. In the year 1761, when copper 
sheathing was introduced, experiments were tried upoo different kiods of 
paper for lining, and after trying white-lead and other substances, thick 
brown paper dipped in tar was found to be the best. 

A list is then given of the patents for different kinds of “felt” now used 
for inner sheathing—noticing particularly that of Messrs. Borrodaile and 
Co. which appears to be that which is most generally approved. Cocoa-nut 
fibre and cork, and many other substances, which have been tried at different 
times, are noticed, and the paper concludes with a copious list of the ex- 
periments upon the subject, which the author has compiled from various 
sources. 


“Ол the Sinking and Tubbing, or Coffering of Pits, as practised in the 
Coal Districts of the North of England.’ By Robert Thomas Atkinson, 
M. Just. C. E. 


This communication describes the means nsually adopted in the Northern 
coal districts, for effecting the ** winning” of those valuable mines, and the 
author expresses the obligation he is under to his uucle Mr. Buddle, to whose 
valuable documents he had free access during the progress of his labours. 

It commences with noticing the early periods of mining, before the intro- 
duction of steam power for pumping, when the extraction of coal was almost 
wholly confined to such tracts as could be drained by free water-courses, 
“ adits,” or levels; the chain aud bucket pumps, and other limited aud ex- 
pensive means, are then explained, with the principles of free drainage, 
showing that it was generally only applicable to districts of small extent, 
and that the best miues were left untouched. 

Steam-engiues upon Newcomen’s principle, were first used in the New- 
castle district in the beginning of the last century, and they underwent many 
modifications, hefore they were superseded by the Bonlton and Watt engines 
now generally used. The consequence of this introduction of steam power 
for raising coal, instead of accomplishing it by meaus of horse gins aud 
other rude contrivances, is that the capability of supply appears only limited 
by the demand. 

Over and above the weight of coal raised, it is necessary to draw immense 
quantities of water for the purpose of draining the mines. In some col- 
lieries the weight of water pumped up, amounts to as much as four times 
that of the coal raised. At the Percy Main colliery (which is rather au ex- 
ireme instance) 3922 tons of water are pumped up daily, while only 636 
tons of coal are raised iu the same time. At the Benwell colliery, which is 
an average case, the weight of water amounts to 2020 tons per day, and the 
coals raised to 768 tons or 38 per cent. of the weight of water. 

The principal technical mining terms in use in the northern districts, are 
theu explained, and the author proceeds to describe the methods of sinking 
the shafts, uoticing the difficulties which occur in traversing strata of various 
kinds, and the modes of overcoming them—the temporary timhering with 
“cribs” and “ deals” previous to walling—and the different kinds of “ tub- 


was employed for sea Е and she has been highly successful. She has 
made three trips to and from South America, and fully realizes all ihe ad- 
vantages proposed in her construction.” 


In a letter from Charles Wye Williams, Esq., dated Dublin, August 21, 
1842, he says, “Тһе old iron steamer called the * Marquess Wellesley,’ built 
for Mr, Grantham at the llorseley Works, is still working and in good order. 
1 went in her recently through Lough Ree and some of the tributary streams 
that run into the Shannon,’’— ER CIRY 

* Minutes of Procecdings, 1840, p, 387,Vol, Ш, 
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bing or coffering"" of wood, stone, or cast-iron, used in passing wet portions 
of the strata or perishable rocks ; this part of the subject is treated of very 
fully, with all tbe details of the construction of tie different kinds and the 
methods of using them. The cast-iron tubbing, which was first introduced 
by the late Mr. Buddle, is particularly noticed, as is also its usc in segments 
at the Percy pit in the year 1779; some instances are given of the decom- 
position of cast-iron tubbing and pumps, when exposed to the smoke of 
underground furnaces aad the action of mineral water, the combined action 
of which has been found to reduce the metal to the consistency of plum- 
bago. 

The construction of the pumps, buckets, clacks, reds, &c. composing the 
apparatus for raising the water from the mines, is then fully described, with 
the "off-take joints” and the “ fish-head"’ for drawing a “ drowned clack.” 
The “haoging sets” or columns of pumps, with their “ ground spears" used 
in sinking the shafts, are also described, with the method of fixing the cis- 
terns at intervals in the shafts, for the different sets of pumps, which are all 
of the “ lifting ” kind. 

Accounts are then given of the sinking of Percy pit, Flatworth colliery, 
commenced in 1799—of llowden pit, Percy Main colliery, in 1804—and of 
а pit at the Barrow Field colliery in 1822, in all of which, great difficulties 
were encountered. 

An explanation is then given of the extensive and complete set of sections 
of pits, drawings of the machinery, and of the models which accompanied 
the paper, and the author promises to extend the subject on a future occa- 
sion, as this communication is less comprehensive than was intended and 
bas been sent in its present state for the purpose of complying during the 
session, with the usual condition of election. 


June 21.—James Simpson in the Chair. 


“ The History of the Canal of Katwyk, (Holland,) with a Description of 
the principal Works." By the Chevalier F. W. Conrad, translated by Charles 
Manby, Secretary, lost. C. E. 


This communication is divided into three ратіз:--1, The introduction; 
2, The history of the Canal of Katwyk; and 3, A description of the prin- 
cipal works. 

1. The introduction gives the general outline of the locality of this canal, 
which is probably one of the most useful and extensive works undertaken in 
Holland, for the purpose of draining the low laads and rendering them 
capable of cultivation; it is carried in a north-east direction from the village 
of Katwyk-binnen througb the sand-banks to the North Sea, where it is 
lerminated by five sea locks: it was undertaken for the purpose of draining 
the district called ** Rhynland," a succinct account of which is given, with 
details of the early attempts at draining, such as the embankments of Ma- 
rendyk, those of Spaarndam, &c., tracing them up to the time of Count 
William the Second, king of the Romans, in the year 1253; at which period 
the level of the district was identical with that of medium tide, and each 
“Polder” (or spot of cultivated land) was separately protected from the 
spring tides by an embankment ; a change has occurred in the relative levels, 
whether by the siakiog of the land or the elevation of the sea is, it appears, 
a subject of dispute, but it is certain that the level of the river Y and of the 
Zuyder Zee is now much above that of the Rhynland district. The natural 
Consequence of this change, has beep to increase the demand for artificial 
drainage by canals, and of windmills for pumping, and also the establish- 
ment of local boards of direction, whose duty is the superintendence of the 
works for the protection of the lowlands. 

The district of Rhynland contains 127,000 bonniers or 317,500 English 
acres, which is thus divided :— 


Bonniers. English Acres. 
I. Polders, or Districts embanked and 54,831 = 137,077°5 


drained by windmills . . 


2. Lakes and Peat-bog already laid dry. | 15,262 = 38,155-0 
E UU ъз» - maro 
c Lakes, Canala Dicho, Plon ala’) оит = оца 

127,000 = 317,500-0 


The drainage is effected by 268 windmills, working scoop wheels or Archi- 
medean screws. 

Within this district, is included the Lake of Ilaarlem, which alone extends 
over 18,000 bonniers or 45,000 English acres; the drainage of it is now 
commenced and will restore a tract of very valuable land. 

The enumeratinn of the original locks at Spaarndam and other places, is 
given, showing their incapacity for carrying off the waters, particularly when 
unfavourable winds prevented their free current into the Y, and hence the 
necessity for the canal of Katwyk and the choice of that particnlar spot, 
which is not affected by the prevailing winds. 

2. The historical portion of the memoir, treats of the naturally nnfavour- 
able position of the district for drainage; it mentions a project for a canal 
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at Katwyk in the year 1404, as related by Professor Lulofs,* on the authority 
of the historian Van Mieris; and enumerates all the various examinations of 
the levels, the projects of tunnels, canals, &c., the appointment of numerous 
committees, the local opposition to the several plans, the repairs of the em- 
bankments, which had become so expensive that the landholders abandoned 
their estates, rather than pay the cost of preserving them; the attempt to 
form a small canal through the sandbanks, which was either closed by a 
heavy storm or was suffered to fall to decay; the effect of the siege of 
Leyden hy the Spaniards in 1573-4, when instead of draining the country, 
every attempt was made to cause an influx of the waters to annoy the іп- 
vading army. It appears that subsequently the expense of renewing the 
hydraulic works would have heen so considerable, that they were in a great 
measure abandoned for a time. ln 1627, attention was again given to the 
subject, and Katwyk was pointed out as the only spot for an effectual system 
of drainage. The map by Bolstra, which the author promises to send, shows 
all the plans with great precision. 

The reports are then given of all the various engineers and scieotific men, 
on the drainage of the Lake of Haarlem, in all of which the Canal of 
Katwyk is a principal feature. The very able tract by Mr. Twent on the 
state of the drainage of Rhynland, and the necessity for a canat at Katwyk, 
is mentioned as one of the principal causes for its final construction. After 
the publication of this tract, Mr. Brunings, in the year 1802, caused the 
nomination of Mr. Conrad (the father of the author) and Messrs. Blanken, 
jun. and Kros, to report upon the project; which they did with such effect, 
that in May 1804, it was ordered to he executed by the reporters, under the 
superintendence of Mr. Brunings, the director-general of the ** Waterstaat ;" 
the plan selected heing that which was laid down by Mr. Conrad. In 
Angust of the same year, the works were commenced, and in 1805 were so 
far advanced, that in June the first stone of the inner lock was laid: Mr. 
Conrad, who in consequence of the decease of Mr. Brunings had assumed 
the chief direction, carried on the works with such activity, that they were 
entirely finished by the month of October 1807, without the occurrence of 
any accident, although they had to support several very severe storms during 
their progress. On one occasion just as the masonry of the locks was 
finished the level of the tide was raised by a storm 2:36 metres (2:54 yards) 
higher than usual, carrying away the exteroal cofferdam, but such was ihe 
solidity of the masonry that it resisted perfectly. 

А steam-eugine was fixed for pumping up a head of water for scouring 
the sand from the exterior canal; and the final opening of the canal took 
place with great ceremony on the 21st October, 1807, when a medal was 
struck to commemorate the event, a copy of which is given by the autbor to 
the Institution. 

Mr. Conrad made a series of experiments which completely proved the ef- 
ficacy of the works, and then was carried off within the short space of three 
months from the termination of his successful labours, which will hand 
down his name to posterity, as the projector and executor of one of the 
most useful engineering works on record. 

A slight sketch is then given of the origin of the Lake of lfaartem, the 
causes of its extension, and the works already exccuted in anticipation of its 
eventual drainage. 

The third part consists of a detailed description of the principal works at 
Katwyk, with their dimensions, and the necessary references to the drawings 
which accompany the paper. 

The length of the canal from the Rhine to the sand-bauks near the lock, 
is 2260 metres (2471:53 yards) of an average depth of 2:20 metres (2:40 
yards) beneath the conventional height of tide for the kingdom of Holland, 
from which all tidal measures are taken; it corresponds with the average 
tides of the river Y; the common tide at Katwyk falls 0:60 metres (0:65 
yards) below and rises 1:02 metres (1:115 yards) above that standard. 

From that lock to the next, is 490 metres (535:86 yards) of the same 
depth; the additional canal is 1108 metres (1211:70 yards) long, the widths 
at the standard level vary between 13 and 40 metres, (14:21 and 43:74 
yards) and the side slopes, which are all puddled and covered with turf, vary 
between 1 to 1 and 3 to 1. 

The outer canal which has been made chiefly hy sconring, is 151 metres 
(165-13 yards) long, to low-water mark, ata depth of 0:47 metres (0 5139 
yards); below that point, it is 37:67 metres (41:19 yards) wide and the 
sides are constructed of fascines covered with stone. 

The principal works enumerated are— 

Ist. The sea locks (buiten sluis.) 

2ud. The interior lock (binnen sluis.) 

9rd. A bridge of three arches at the sea locks, with balance gates and 
rising sluices. 

4th. A bridge of two arches over the canal in the Noordwykerweg. 

The five sea locks are each 19:78 metres (2U63 yards) long and 3:77 
metres (4:12 yards) wide; with the mouths of the out-fall culverts 1:88 
metres (2:05 yards) below the standard tide level. They are founded upon 
piles of red and white deal, with sleepers, and the whole faced and covered 
with deal plank sheathing. 

The masonry of the foundations and of the principal part of the con- 
struction, is of blue limestone from Escosine, squared and well Бед дей. A 


* Lulofs’ Treatise on the Elevation of the Sea and the Depress ion of the 
Land on the coasts of Holland, Transactions of the Society of Haarlem 
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hard stone called “ klinkers” is also much used for ashlar work, and an in- 
ferior quality of sione for rnbble-work, with bricks. 

The mortar used up to a short distance above the standard tide level, was 
made from stone lime, and above that, of lime made from sea-shells; cement 
was also used in several parts. 

The modes of constructing these various works are given in minute detail; 
many of them, differing materially from the English method of construction, 
possess great interest; particularly those which relate to the embankments 
and the fascine work. 

A description is then given of the Canal of Oegstgeest, which is a pro- 
longation of the Canal of Katwyk for the purpose of bringing into the 
latter, the waters from the Lake of Haarlem; as well as a means of carrying 
off the waters of a portion of Rhynland, during and after the drainage of 
the lake. 

In consequence of the establishment of this canal, the Canal of Katwyk 
required ta he enlarged, which was done to the extent of rendering it 52 
metres (56:86 yards) wide, with an average depth of 2-20 metres (2:40 
yards) helow the standard level. The bridges were also enlarged, aud it is 
now contemplated to add two openings to the inner lock, those of the sea 
locks being already of suflicient capacity. 

Having described the works in detail, the author enters into some gcneral 
remarks upon the effect produced by the canal, one of the principal being its 
beneficial use iu determining the possibility of drainiog the Lake of Haarlem. 
Thirty-five years of experience, have demonstrated that this canal is the 
surest remedy for the peculiar position of the district of Rhynland with 
regard to drainage; the constant action of the North Sea has made no im- 
pression upon the simple bnt solid masonry of the sea locks, in fact, the 
Canal of Katwyk appears to be one of the most remarkable hydraulic works 
ever constructed for the protection of llolland. 

The author conclndes the paper by stating, that although he could with 
difficulty spare the time from his professional labours on the Amsterdam 
railway, of which he is the епріпсег, he was induced to undertake the labonr 
of drawing np this memoir, by the subject being one of those proposed by 
the Institution of Civil Engineers, in the list for Telford and Walker Pre- 
miums for 1812, and by the desire of doing justice to the memory of his 
father, whose early decease alone prevented his name from becoming as cx- 
tensively known 25 his talents deserved. 

The paper is illustrated by nine comprehensive drawings and charts, with 
some lithographic views, a partrait of Mr. Conrad, sen., and the medal which 
was struck on the occasion of the first opening of the sluices. 


“ Оа the Construction of tie Evidges on the Bolton and Preston Railway.” 
By A. J. Adie. 


This paper, which was written at the request of General Pasley, and by 
him communicated to the Institution, contains a description of the bridges 
over the Cowlin Brook, the Lancaster Canal, and the Chorley Road, which 
alone possess any peculiarities of construction, and they formed the types 
upon which the other bridges were built. Б 

In Colonel Sir F. Smith's report upnn the Cowlin Brook bridge, he advised 
great attention being paid to the bridge on account of its “ unusual slight- 
ness, and the badness of the ground upon which it was fonnded.” The 
anthor states, that the latter circumstance induced him to design the present 
proportions of the work as he wished to reduce the weight of the piers as 
much as possible; he therefore ventured to deviate from the origina! design 
given by Mr. Каѕігіск. Тһе resnlt has justified his anticipations, as “ after 
the most careful inspection not a single crack nor a splintered stone can be 
detected.” 

The ground where this bridge was to be placed, was fonnd to be a rotten 
and compressihle mixture of moss, decayed wood, and sand, with a few large 
stones; a foundation was made for each pier by driving in piles 20 feet long 
by 12 inches square; проп these were placed the footing courses of Lim- 
erick stone 8 inches thick ; the piers were built hollow, so that the utraost 
weight placed upon each superficial font should not exceed 53 tous, which 
the author states to be a light load for ashlar work :—“ la Edinburgh there 
are old rubble walls 34 in. thick and above 100 ft. high, which in addition 
to all their proportion of eight fioors, and a roof, have 6} tons on each sn- 
perficial foot of the bottom courses, and there is a brick cbimney iu Bolton, 
the battom courses of which support 83 tons on the superficial foot.” 

The bridge consists of eight arches, each of 30 ft. span ; the arch stoues 
are 18 in. thick, of hard sandstone from the Whittle hills, except seven 
courses at the crown, which are from a better qnarry at Ackrington, near 
Blackburn. 

The author then mentions, as a precedent for such dimensions, some arches 
constructed under Mr. Jardine’s direction on the Edinburgh and Dalkeith 
Railway; they were of Craigleith stone, semi-elliptical in form, of 24 ft. 
span, with a rise of 4 ft., or 2th of the span; the stones for these arches 
were 12 in. deep at the springing, and 9 in. deep at the crown; the abut- 
ments of one of them are founded on platforms of timber, withont piles, 
resting upon soft plastic blue clay ; they have been standing for upwards of 
ten years, and exhibit no signs of failure. Another arch is also mentioned, 
constructed by the same enginccr, over the South Esk, near Dalkeith, the 
span of which is 55 ft., and the versed sine 12 ft.; the keystane is 18 in. 
deep, and tlie springers 21 in. in depth. 
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The author objects to placing a mass of carth upon the haunches of the 
arch, as, from the tremour caused by the passing of the railway trains, the 
earth has always a tendency to be wedged in between the side walls and to 
force them ont ; he therefore left voids above the arch stones, alluwing only 
sufficient weight of masonry npon the haunches, and thus securing the rapid 
hardening of the mortar; for this latter reason also the walls of rubble-work 
never much exceed 3 feet iu thickness, and they have been found much 
stronger in consequence. 

The railway is carried over this viaduct oo longitudinal bearers, 13 inches 
deep by 6 inches thick, laid on planks 3 inches thick; the bearcrs and 
planks are not fixed together with a view to diminish the vibration of the 
passing trains: this method of laying isstated to be very effective in this 
respect. 

The Lancaster Canal Bridge was originally intended to have been a direct 
span of 60 feet, constructed of iron, but the directors subsequently decided 
on building a skewed stone arch of 25 fect span on the right angle. The 
arch is semi-elliptical on the square, with a transverse axis of 4I feet 2 inches 
and a semi-conjugate axis of 8 fect 9 inches; the arch stones are 2 fect 
3 inches on the square at the springing, aud 1 foot 6 inches at the key-stone ; 
the bed joints intersect at right angles all the lines of sections of the intrados, 
made by vertical planes, parallel to the elevation; and it is that property 
tliat causes the chamfer lines of the beds of the stones to diverge from the 
springing to the crown. These lines of the curved joints are easily laid down 
on the sheeting of the centres from a full-sized development, and by lines 
drawn at different heights, parallel to the springing of the arch. The lines 
of the radiating bed joints are always perpendicular to the tangent of an 
ellipse of the same form as the elevation of the bridge, the moulds used to 
form this being applied in the plane of the elevation. Тһе twist on the 
length of the beds of the eourscs was taken from full-sized skeleton monlds 
of the form of the oblique cllipse or elevation. Тһе five courses running 
parallel to the abutments are all of the same form and have the same amount 
of twist on the beds of each stone, except the end stones of the courses, 
which are varied in length to suit the geucral breaking of the joints of the 
courses resting tozcther. The centre part of the arch is plain square 
work. 

This mechanical method of finding the lines, and the twist of the radiating 
beds for an elliptical skewed arch, is destitute of the scientific accuracy of 
the mode by which Mr. Buck caleulates his spiral lines for oblique bridges, 
of which the section at right angles to the abutment is an arc of a circle ; 
but the workmen had no difficulty in putting it in practice, and the author 
siates that he wonld have had more trouble in constructing trussed centres 
for a flatter curve of a circular arc, and at the same time keeping the towing 
path of the canal open. He states that he lias not met with any description 
of an arch execnted in this manner, but he considers it the oniy true prin- 
ciple. Every very thin section parallel to the elevation is a proper elliptical 
arch, and there is a very great saving of stone from the smallness of the 
twist on the curved beds as compared to the common method of working 
them. 

The Chorley Road Bridge is a compound of the common and skewed 
arches, which the author finds convenient and economical. He has executed 
several upon this plan; they are as perfect as the best common arches, and 
free from skirting of the softits of the stones. The section of this bridge at 
right angles shows a rise of 5 feet, with a span of 25 feet. The springers at 
this part are 15 inches deep, and the key-stone is 13 inches deep; on the 
oblique section, or the elevation, the span is 37 feet 9 inches, and the rise 
5 feet; the springers are 21 inches deep, and the key-stone is 17 inches 
deep. 

The straight part of the arch is formed with courses about 10 inches on 
the soffit, and these are turned round in curved lines which are portions of 
circles, the straight parts of the courses being then tangents, and they cut 
the lines of the elevations at right angles, so that there is no more tendency 
of the arch to sink at the elevation than would be the case with any elliptical 
segment of similar dimensions worked in the ordinary way. The part of the 
acute angle of the arch is formed with courses which converge from the ele- 
vation to the abutments, on acconnt of being arcs cutting the elevations at 
right angles, and then becoming nearly tangential at the springing. The 
curves for these courses were transferred from the development to the sheet- 
ing, in the same way as those for the Lancaster Cana) Bridge, and the twist 
of the beds was taken off full-sized sections of the arch, made in the direc- 
tions of the converging lines of the extremities, so that at each of these 
places the beds were worked as if for part of a true elliptical arch, and the 
beds between the points thus formed were worked off with curved rules found 
from the development. After the masons got into the way of working this 
kind of arch, they of their own accord preferred it to the complete skewed 
arch. ln brick work bnilt in this way, it would be very easy to skew the 
ends of along archway by having the bricks moulded to the curvature of 
the key-course, as with a very little alteration they would fit any part of the 
concentric courses, and a few tapered bricks would facilitate the filling up 
of the fan-shaped part of the haunch of the acute angle. 

The communication was illustrated by several detailed drawings and a 
model of the bridge, with schedules of the prices and cost of the waiks. 
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DR. PAYERNE'S PURIFICATION OF FOUL AIR. 


Тик notice taken of Dr. Payerne and his diving-bell expertinents in 
the last number of the Journal, has elicited a long article in the 
Times, evidently from the same pen which recorded the performances 
of Dr. Payerne at Spithead. The tone of the article is, however, 
altogether different from the preceding ones, being rather apologetic 
than laudatory. Though the wriler deprecates the manner in which 
we analysed the Docter’s performances, he tacitly admits that the 
result of our analysis is correct ;—that nothing, in short, had been 
accomplished by the apparatus which might not have been done 
without it. This admission of Dr. Payerne’s apologist formed the 
sum and substance of our remarks, the object being to guard against 
the adoption of any plans founded on such an unsatisfactory basis. 
We did not deny Dr. Payerne’s power to purify air; we merely as- 
serted that if he possessed such power, һе had afforded no sufficient 
proof of its agency. The insinuation of charlatanry is censured by 
the writer in the Times, but he, at the same time, admits 
that such an accusation is partly justified by the foolish and absurd 
paragraphs published in the papers respecting the wonderful powers 
of a sub-marine boat proposed by Dr. Payerne for navigating the 
bottom of the ocean; and the writer seems particularly anxious to ex- 
plain, that Major-General Pasley never sanctioned that peculiar plan 
of navigation. 

Since our former article on this subject was written, we uuderstand 
that some trials have. been made of Dr. Payerne's apparatus in the 
purification of the air of mines. The experiments are brietly and 
unsatisfactorily recorded, but they are represented to lave fully 
answered. If the invention be applicable to the purification of fuul 
air in mines, the apparatus will be far more valuable than it could 
have been iu its first proposed application for sub-marine operations ; 
aud the Doctor will deserve well of this country for his invention. 
We confess, however, to have misgivings of such a desirable result, 
and wait for further proofs. In the mean time, the secrets of the 
“box” begin to ooze out. The French Academy of Sciences, at some 
of their recent sittings, have had inventions submitted to them for the 
purification of air in diving-bells; and though Dr. Payerne’s name 
does not appear in the reports, we imagine that the plans proposed and 
his are the same. It may be remembered that we before hinted the 
box might eontain highly compressed oxygen gas. This seems ac- 
tnally to form part of the plan submitted to the French Academy of 
Sciences, but the ingenious inventors propose to use oxygenated 
water instead of oxygen gas alone. Absorption of gas, as well 
as its generation, is likewise contemplated; for it is proposed to 
absorb the carbonic acid gas expired from the lungs by caustic lime. 
If this constitute the whole of Dr. Payerne’s secret, we conceive it 
will avail him nothing. The absorption of carbonic acid gas by caustic 
lime might possibly be effected on a scale sufficiently great to produce 
praetical results; but unless there be invented some morc ready and 
more economieal mode of obtaining oxygenated water than at present 
known, no real advantage could be derived from the application of 
any such plan, either for the purification of the air in mines, or for 
sub-marine explorations. 

We subjoin abstracts of the reports read to the French Academy of 
Sciences to which we lave alluded :— 


Sept. 26.—A communication was 10ade by M. Thénard, on the 
means for remaining for a long period in a limited quantity of air, by 
the absorption of the carbonic acid gas exhaled, aud the renewal of 
oxygen in proportion to its consumption. ‘That the carbonic acid gas 
exhaled, and which, in excess, becomes fatal, may be absorbed by 
lime isa well-hnown fact, but as it is necessary, in the purification of air, 
to replace the oxygen, which is the vital principle, as well as to get 
rid of the excess of what is injurious, the great object to be attained 
in cases where, as in diving bells, it is important to make tlie same 
limited volume of air serve for several hours, is to produce oxygen 
with ease and certainty. М. Thinard proposes to employ oxygenated 
water, and has shown that not less than 475 times the volume of water 
of oxygen-gas may be compressed in this vehicle, and subsequently 
liberated as required. But to produce this result, great care and 
expense are necessary, and, when obtained, the ditliculty of prevent- 
ing the escape of the oxygen, when not wanted for immediate use, is 
also very great. 

Oct. 3. A communication from M. Sondalo was read, on the means of 
purifying the air which has been already taken into the lungs from the 
carbonic acid gas with which it is charged. This gentleman informs 
the Academy that he remained under water an hour, clothed with a 
waterproof dress, and having with him, in a small vessel, the prepara- 
tion of lime required for the absorption of the carbonic acid and the 
oxygenated water, in order to renew the oxygen of which the air 
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already breathed had been deprived. With the aid of this small 
apparatus, contained within his dress, he was able, during the time 
above stated, to purify the air which he took down with him. 


[Since the above was in type and as we were closing the Journal 
we received a communication from Dr. Payerne, commenting ou our 
strictures of last month; we regret that it arrived too late for inser- 
tion in the present number, it shall however appear next month.] 


THE ECCLESIASTICAL COMMISSION. 


[lu another part of the Journal we have inserted a letter from a 
Correspondent respecting the conduct of the above commission to- 
wards the architects; since then we have procured a copy of the 
report from which we give the following extracts. ] 

The commissioners have agreed to certain regulations respect- 
ing grants towards providing houses of residence. They are as 
follow :— 

Grants towards purchasing or erecting houses of residence will, for 
the present, be made only to meet benefactions from other sources, 
except in cases coming within the third class, and under other special 
circumstances, 

All benefactions must be paid to the commissioners before they 
can enter into any arrangement cither for purchase or for rebuilding. 

Every house proposed to be purchased must be surveyed by the archi- 
tect of the commissioners, and every nem house must be built according 
10 his designs und under his cxclusive superintendence, the commission- 
ers cnlezing into the necessary contracts. 

Plans approved by the commissioners have been transmitted to the 
several archdeacons, diocesan registrars, bishop’s secretaries, and 
chapter clerks, with a request that they will allow them to be in- 
spected by the clergy; and the plans may also be seen at the office of 
the commissioners. 

Before a contract for building is entered into, reasonable variations 
in these plans may be allowed, to meet local or other peculiarities ; 
but no extensive deviation DUE the general design of the commis- 
sioners will be permitted, nor any alteration which is caleulated to en- 
tail additional expense upon succeeding incumbents. 

In meeting benefactions towards providing a house, a general role 
of proportion will be observed, by which a house built according to 
the plans of the commissioners (painted, papered, and fitted with 
grates, bells, &c.), being about £900, the benefaction required will be 
about £450 in cases of public patronage, and about £50 in cases of 
private patronage. 


“BRITISH ASSOCIATION OF ARCHITECTURAL 
DRAUGHTSMEN.” 


The formation of an institution for affording relief to distressed 
architectural draughtsmen, and for ameliorating the conditions of that 
class of artists generally is an object which wonld command our best 
wishes, and particularly when we see so laudable an etfort as the for- 
mation of an annual exhibition of architectural drawings conjoined 
with it; but we are not prepared to admit that the plan now proposed 
is the best for carrying the object into effect. The rules are too much 
on the trades-union system to agree with the respectability of the 
body in question. An annual dinner is doubtless a very good thing, 
but we do not approve of one levied by fines on the members at larges 
neither do we think thata dimer is the most appropriate time for our 
artistic exhibitions. We should, therefore, recommend the abandon- 
ment of the whole penal cade, the adoption of a more suitable pe- 
riod than August for an exhibition, and an extension of the plan so as 
to include engineering draughtsmen. The whole system of manage- 
ment must also be revised, and the names of the managers published, 
and with such amendments, we have no doubt that the plan beiug well 
meant will meet with the strong support it highly merits. 


poe a aE 


Belgian Railroads —Brussels, Oct. zii. Ml, Noel, Inspector of bridges and 
highways, has visited the whole section of the railway from Courtray to 
Tournay. Though the buildings are not finished, the road mi be M 
to the public on the 23rd of October, The Minister af Public Works will be 
present at the opening. For the present there will be only two trains іп а 
day from Tournay to Brussels, and vice versa. With 1espeet to the »cetion of 
'Tureo'ng, it seems that a trial will be made on the first 1@daysof November, 
and that the inauguration will be ou the 14th, when the King has promised 
to be present. The French trains have arrived at Lille; there is therefnre 
nothing to prevent the trains trom immediately beginning to run; but the 
French train at present takes only passengers, and no gi ods. The section 
ot st. Saulye will probably be opened about the same time. 
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article ""TugaTur," Pony Cyclopedia. 


Since our last notice of this publication, one or two other inter- 
esting architectural articles have appeared in it, and among them, 
that of “Temple,” which, if it does not contain much upon the 
subject tliat can. be said to be new, treats it so as to give it con- 
siderable freshness, and brings forward many remarks that we meet 
with for the first time. — Wereit only on account of the table which 
accompanies it, that article eonveys a good deal of information not te 
be obtained elsewhere. What architeetural articles of this class are 
introduced at all into other encyclopedias, are for the most part ex- 
ceedingly meagre, and little better than mere compilations—taken at 
once from the most accessible source that first presents itself, ap- 
parently without any further research, and with very little previous 
study of the subject itself. As to the general exeention of tlie Penny 
Cyclopedia in its other departments, we do not pretend to offer an 
apivion, but we will say—and that withont fear of contradiction, that 
its architectural articles are both more numerous, and more instructive 
than those insimilar works—a remark which is, perhaps, almost snper- 
fluous, after the extraets we have given from those on “ Portico,” 
“Spire,” “Staircase,” &e. Many articles of architectural biography 
have likewise been introduced, which are not to be met with in any 
other English publieation—not even in those which are professedly 
biographical oues—such as Rodriguez, Quaglio, Temanza, Tessin, &c. 
Were there nothing else to stamp the articles in the Penny Cyelo- 
pedia, many of them are rendered more than ordinarily valuable and 
useful bv eommunicating a great deal of information iu a condensed 
tabular form, whieh is an exceedingly convenient one for reference 
and eomparison. And although such tables amount to little more 
than compilation, it is such as requires considerable research and di- 
ligenee, and shows that no trouble has been spared to render the ar- 
ticles as complete as may be, by collecting together into the briefest 
possible compass what is scattered about in fragments, and through a 


great number of volumes. 

The article THEATRE is certainly not one of the least interesting of 
those relative to architecture which have appeared in this Cyclopedia, 
for it affords a clearcr insight into the subject than bas been done any- 
where else; and sets in a very foreible light the vast difference be- 
tween the system of the ancient and that ot the modern theatre and 
stage, in favour of which last the writer most expressly decides. The 
arguments for so doing are tolerably cogent ones, and must, we think, 
carry conviction to all who are not thoroughly blinded by their clas- 
sical prejudices; at any rate it will be for thuse who dislike what he 
says as to the defects of the dramatic performances of the ancients, to 
refute it by proofs to the contrary. The very eircumstance of their 
taking place in the open air, and by daylight, must, as he observes, 
have proved more or less injurious to seenie illusion, as far as suel 
iliusion was at all attempted, for at the utmost there eould have been 
no very great degree of it. The permanent architectural scena or 
façade at the back of the stage, is tolerably satisfactory proof that 
there could have been по sccncry; and even what is said in regard to 
the magnificence there displayed, chiefly shows how extravagant and 
prepesterous such decoration must have been. In fact Pliny's des- 
cription—if description it may be ealled—of the scena of Scaurus’ 
theatre is hardly credible: when he tells us that it was ornamented 
with no fewer than 800 columns, and 3000 statues, we think that 
either he himself JMfunchhausemizts very cutrageously, or that some 


such small mistake as that of turning teus into hundreds and thou- 
sands, has been committed by the eopyists of manuscripts. Besides, 
as that theatre was merely а temporary опе, and was taken down 
again long before Pliuy's time, he eould speak of it only from hearsay, 
nor does he appear to have been at all deficient in credulity, and an 
appetite (ог the muarveilous. Could the matter be sifted, it would 
ұтараМу turn out to be just such another story as that of dt. Ursula 
and the «егеп thousand virgins—a little inaccuracy arising from mis- 
taking the name Undecimila for a numeral to that amount. Not 
content with drawing upon our belief so largely in regard to his 
forest of columns and mob of statues, Pliny further assures us that the 
middie part or second order of the scena was of glass! His words 
sre "ima pars sceme e marmore fuit, media e vitro, inaudito etiam 
postea genere luxuriz, summa е tabulis auretis.’ Wonderful, how- 
ever, as it is, he neither doubts, nor allows any one else to doubt this 
strange statement, He neither gives us the slightest authority for it, 
пог attempts to offer any explanation, but relates it in the most laconic 
inanner possible, just as if it were a self-evident faete What kind of 
authority then, we ask, is Pliny himself, for he seeins to have swal- 
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lowed with greedy gullability all the incredible stories he could pich 
up? Scaurus’ theatre was after all merely a temporary structure, how 
then came Pliny to be so well informed as to the exact number of 
columns and statues? or knowing so much, how happened it that he 
knew no more, and could not explain how they were disposed, or how 
room could possibly be found for that enormons number; or again, 
what was to be understood, or what he himself understood by the ex- 
pression * media è vitro?’ Does Vitrum here mean glass at all ?—er 
had not Pliny himself taken a glass too much when he was writing 
that passage? And how comes it that the name of the architect who 
contrived such a truly astonishing work has been nowhere recorded ? 
Admitting Pliny’s account, however, to be true, it is not very credible, 
because so exceedingly vague and obscure, that it is impossible to 
understand or make anything out of it. Nevertheless, it is from such: 
vague hints and surmises, that modern antiquarics have formed their 
ideas of the magnificence of the ancient theatres, and that not only in 
regard to the edifices themselves, but the stage itself and its appar- 
atus, and whatever enters into the system of dramatic representation. 
Not so the writer in the Penny Cyelopedia; since so far from af- 
fecting to admire the ancient theatre, he dwells at some length upon 
its great and numerous defects, and upon those of the stage itself, 
For what he says on that head, however, we must refer to the article 
itself, from which we quote nothing relative to the ancient theatre 
than the following list of some of the principal ones now known. 


. Diam. Orchesira. 
Anemurium Be x 1070fcel- 
Aspendus ou d. 400 25 rows of scats. 


(scena Jonic and Corinth.) 


Athens, Theatre of Dacchns 250 ДЭ 
5» Odeion 90 36 
Cnidus n T T 5d ES 400 
Detos Ws T 26 56 T 175 
Dramyssus, or Joannina có ac 440 73 
Ephesus uo ao 660 210 
Epidaurus 06 5 o0 20 370 55 
llerenlaneum 20 oo Gu T 180 16 rows of seats. 
llicrzpolis AG ou ос 25 25 346 
* aodicea, Great Theatre uo 36+ 136 
Limyra Фа o9 ae 7 52 195 not known 
Mantineia a6 Bo са Gu en 227 not known 
Miletus за ^ S 474 224 
Myra 9% T оо Ӛз 50 360 120 
Nicopolis (in Epirns) 2. BD Әр 360 120 
Orange (sccna only remaining, 336 ft. wide, 114 ft. high.) 
Patara 05 об ор oc o8 265 96 
Perga T T во бо = 25 rows of seats. 
Phellns oe on oo Su 400 Scena 150. 
Pola, about  .. Bo Қа е zs 200 68 
(destroyed 1636, but plan preserved by Scamozzi) 
Pompcii 56 E ac 8o 190 62 
T'ompeiopolis с E за 212 138 
Rome, theatre Marcellus о 517 172 
Sardes Do ар 595 169 
Selinus (in Cilicia) 114 
Sicyon о 313 100 
Side 590 129 
Sparta o5 453 217 
Stratonicea — .. 390 106 
Syracuse 440 
Tauromeninm 330 width of scena 132 
Teos 285 70 
Tralles 540 150 


«u Of some of these theatres scarcely anything remains, little more than their 
general shape and extent being now distingnishable; accordingly the state- 
ments of their dimensions are not to he strictly relied upon, though they are 
sufficient to enable us to estimate their comparative size." 


In what is said on the subject of modern theatres we meet 
with many useful hints, and other information, and shall therefore 
venture to burrow pretty lergely from that part of the article, where 
after specifying many faults and disadvantages in olden structures of 
the kind the writer proceeds to say— 


Very great reforms havc now taken place, yet there is still room for fur- 
ther improvements, obvious, thongh not likely to be adoptcd so long as it is 
considered a matter of conrse that the space before the curtain must be made 
to contain as many persons as ean possibly be packed into it, and that an 
andience mnst be piled np around the whole house to the very ceiling. We 
do not say that modern theatres are too lofty ; the error does not lic there, 
but in carrying up the boxes, tier after tier, to such a preposterous height 
that the uppermost box is scveral feet above the top of the enrtain or stage- 
openings, and the back scats of the upper-gallery are actuatly on a level with 


1842, 


the ceiling over the pit. Such accumulation of diminutive stories gives a 
crowded appearance to the whole, and leaves no space for architectural de- 
coration around the upper part. No doubt a very striking appearance of a 
different kind presents itself from the pit and from the stage, when the 
house is entirely filled to the very top; and if we consider merely the coup- 
d'ceil from such points, it may be allowed to be imposing. But then, as re- 
gards that part of the audience who oceupy the upper part of the house, the 
arrangement is bad, From the seats which are at all above the level ot the 
top of the curtain, there is only a hird's-eye view of thc stage and the sce- 
nery, and that only from the front seats, and also facing the stage, for from 
those on the side of it it is impossible at that height to obtain a sight of the 
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; may, taking up а comparatively small area of the entire plan, while the rest 


scene or even the actors, unless when they come forward towards the foot- . 


lights. There should be no seats at a greater height than midway that of 
the curtain, or the level of what is now the second ticr of boxes in our large 
theatres; for, ns the se@mery can be painted only to one horizon—generally 
that of the stage itself—its perspective effect is more or less impaired when 
it is seen from either very much above or below that level. Хо less pre- 
posterons is the practice of continuing the side-boxes up to the proscenium, 
and sometimes (as in the Opera-liouse at London) quite up to the very enr- 
tain, so that there is no proscenium at all, unless the space on the floor of 
the stage, between the curtain and foot-lights can be so called. While those 
‘so seated lose the scenery altogether, they have the disadvantage of sccing 
between the wings on the side opposite them; and although the positive 
inconvenience resulting from such arrangement is felt only by a portion of 
the audience, the bad effect occasioned by it extends to the whole theatre, 
Not only ought there to be a distinct proscenium, serving as an architectural 
frame to the stage and its scenery, dividing tliat part of the theatre from the 
rest, but it ought to be of much ampler proportions than are now given it. 
It should extend so far as to leave some interval—a sort of neutral ground— 
between the curtain and the boxes, so as to remove tlie nearest spectator in 
them to a tolerable distance for properly viewing the stage as a picture ; for 
it is possible to be as inconveniently near the stage as distant from it. 
Where, in order to contract the stage, or to render the pit and general dia- 
meter of the house considerahly greater than what is required for the width 
of the curtain, the plan is made to approach a circle (as is the case in nearly 
every theatre built within the last 20 years), the boxes should be contined to 
the semicircle facing the stage; and, so far from being a blank, the curved 
space on each side between them aud the curtain might be made to contri- 
bute very much to the architectural appearance of the whole house. This 
wouid not take away any thing from the pit, and if it materially diminished 
the number of the boxes and seats in them, it would be only where there 
aught to be nothing of the kind. The banishing of boxes from snch situ- 
stions, and making also no more than two tiers, would certainly greatly 
abridge the present capacities of theatres; a house of the same size would 
not contain the same number of persons as at present, when a large part of 
the audience are put where they cannot well see the performance. It is 
likely, therefore, to be objected that such a system would be too expensive, 
since a large house would he requisite for a comparatively moderate au- 
dience; bnt curtailments might very well be made elsewhere, for at present 
the whole building is frequently very much larger and more costly than 
actual necessity requires, the “house” itself, be its dimensions what they 
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is occupied by stately approaches and saloons, which, where economy ren- 
dered it expedient, might he greatly abridged, and much plainer in style, and 
some of them omitted altogether as superfluous appendages. 

Ta some of the modern continental theatres, the pomp displayed in such 
accessory parts of the building far exeecds anything of the kind in this 
country. In that at Berlin, besides several other spacious apartments, is а 
musie-saloon 38 ft. high, 44 wide, and 106 ft. in length in its upper part, 
where there is a screen of G lonic columns at each спа; the whole highly 
decorated, and forming nne of Schinkcl's richest picces of interior architec- 
ture. The theatre of Münich has two staircases to the hoxes, with flights af 
marbic steps 13 ft. wide; aud hesides two saloans for the public (each 
82 x 31 ft), there is a very magnificent one conimnaicating with the royal 
box—not a mere aute-room, hut what wanld be termed a noble room even 
in a palace, its dimensions being 46 x 44 ft., and 25 in height. In both these 
theatres, and in that of Genna, the royal or state bnx is itsclf a room of 
some size, about 15 hy 18 ft., more or less; and according to the general 
custom of the continental theatres, this box (which occupies the height of 
two tiers, and is adorned with caryatides in front) is directly in the centre of 
the house, facing the stage. consequently in the very best situation of all; 
whereas the situation assigned to rayal visitors in our theatres is almest the 
very worst, as far as seeing the stage and the performance is concerned. 

In regard to the form of the “ honse," a decided imorovement has taken 
place of late years; and the circular plan, or one approaching to it (cither 
extended by the curtain being a tangent to the circle or somewhat beyond it, 
or reduced by the curtain intersecting and forming a chord to the segment), 
may now be considered the one established as being the most pleasing and 
commodious—that which is best adapted for affording a distinct view of the 
stage to the majority of the audience. But there is considerable difference 
of opinion as to its heing the hest form in regard to hearing. In fact, the 
science of acoustics is not усі brought to exactness as regards practical pur- 
poses in building: it is easy enongh to ascertain beforehand how much of 
the stage will be visible from different parts of the theatre, but not so what 
will be the result as to sound, since that will depend upon a variety of cir- 
cumstances, some of them counteracting each other, and not every one of 
them to be guarded against or foreseen, Тһе shape of the house is but one 
of them out of many: much will also depend upon size, much upon the 
depth of the boxes and galleries, and also upon accidental aud such trivial 
matters, that any defect of advantage so occasioned is not likely to be traced 
to them, Неге the chief guide is experience; and experience seems at pre- 
sent to be in favour of, at least not at all against, the circular form ; for the 
new theatres at Mayence, Dresden, and other places where it has been 
adopted, are said to be perfectly satisfactory in regard to the actors being 
distinctly heard in every part. 


The article concludes with a table of modern theatres, drawn up on 
the same plan as some of the other very useful tabular synopses at- 
tached to previous architectural arlicles in this Cyclopedia, and from 
which we have occasionally borrowed. In the present instance we 
must content ourselves with a small portion, namely that section of 
tlie table which relates to Germany and Belgium. 


GERMANY AND BELGIUM. 


1 
| 


! г 822 
| ' 8 From 2552! | 
да Curtain 2 е1 
Architect. | pate. E E аад s 25 | Stage. 
= of Pit. 5 8158! Р 
E: 4 Ep | 
Berlin, Opera-house | Von Knobelsdorf | 1740.3 | 26 | 64 42 | 58 | 50 deep Ап insulated buildmg, 214 x 78 feet. Principal front, Corintnian 
, 92 wide | portico, hexastyle monoprostyle, on low basement. 
» Great Theatre | Schinkel 1816 | 43 62 44 66 deep | A magnificent structure, with Grecian Ionic hexastyle portico on 
Dresden — .. .. | Semper 1837- | : 86 wide| а lofty flight of steps. 
1841 | i 
Hamburg .. .. | Schinkel 1826-7 40 | 6910 | 50 56 60 decp| Plan of auditory nearly circular, i. e. a circle of 66 feet diamcter, 
Я | back of | 80 wide to which the curtain is a tangent, Four tiers of boxes, and 
| boxes | amphitheatre formed by а colonnade of 22 pillars. 
, Mannheim .. Ant. G. Bibbiena a0)! 46 71 deep 
Mayence .. .. | Moller Fin 1833 54 74 | 60 | 56 деер, Tusnlated, abont 250 x 140 feet, with semicircular prnjectior, 140 
} р. t 
| | 80 wide feet diameter on nne of longer sides or facade. М 
Miinich -. «+ | K. von Fiseher Openg 39 | 48 | 62 . 61. 91 deep Burnt Jan. 14, 1823; restored 1524-25. Octastyle Corinthian 
1848 , 9i wide portico, including boxes, the auditory, a circle 72 feet diameter, 
f | ı between which aud curtain is a space of 9 feet. live tiers of 
| boxes. 
Wolfenbiittel, in the | Ottmer | 1836-7 Les da d 29 27 36 deep Private theatre, fitted up in Gothic style, but detail in poor taste. 
palace Ң ] including | 55 wide | 
| l ' boxes қ . 1 
Ghent Roclandt | 1837-9 37 59 42 60 deep | Facade 300 feet. Oval saloon 91x59, making, with smalier | 
_ 78 wide Saloon and coucert.room, an extent of 270 rect. И 
і ШЕ ИС 22 фе» 78 К 
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E'cclyolype Manipulation, Parts Land П. By Charles У. Walker. 


Tenth edition. 

This little manual, published by Messrs. Knight and Sons, contains 
a most complete account of the whole process of electrotype manipu- 
lation, so that by its instructions any novice may become a proficient 
in this interesting art. ‘The first part is devoted more particularly to 
the reproduction of medals. 1t enters largely into the consideration 
of those dificulties which may be expected to present themselves to 
the unexperienced, and states clearly the modes by which they may 
be avoided. ‘The second part of the work relates to the more general 
applications of electrotype in the arts, particularly those of plating, 
gilding and etching. The directions are given minutely and clearly, 
and with a view to conduct the experiments by the most economical 
means. We have seldom, indeed, шей with a work professing to 
give instructions in the manipulation of any art or process of manu- 
facture so pratically useful as this small volume. 


Gas Meters—their Unfairness Demonstrated. By Henry FLOWER. 


London: G. Mann, 1842. 


This pamphlet explains the construction of the gas meter, and in what 
manner it may be affected so as to show a false register of the quantity 
of gas consumed, to the great loss of the consumer. 4 

“ An undue quantity of water in a meter will make a dillerence of 
about 20 per cent. in the amount registered over the quantity actually 
consumed, but let the water in a meter be ever so nicely apportioned, 
still the consumer will sustain a loss of something like 10 per eent. 

“Blame, therefore, attaches both to the consumer and to the Com- 
panies, but more especially to the latter, It is not to be supposed 
that the consumer can enter into the niceties of a complex machine 
like a meter. The Gas Companies take good heed that the meters 
shall not and cannot give more than a nominal thousand fect for the 
thousand fect registered, which my experience shows to be not nine 
hundred feet for “the thousand,” but they leave theirtenants to rnn 
the risk of defrauding themselves out of from 1 to 20 per cent. of gas 
aswell. [f,as the companies construct their meters, that too little 
water in them will occasion an impossibility of obtaining a supply of 
gas, why should they not be so gauged as to declare to the consumer, 
that if he has above a certain quantity of water in his meter, that he is 
registering water as well as gas ?"' 

At the conclusion, Mr. Flower explains Mr. Lowe’s ingenious plan 
for napthalising coal gas, which appears to be an invention of great 
importance. 


A Series of Diagrams Hlustralive of Mechanical and Praclical Philosophy 
and their Practical Application, London, Chapman and Hall, Part HI. 
(Published under the superintendence of the Useful Knowledge Society.) 


The present number, which illustrates the whecl's axle, las shown several 
practical applications of that power. For instance, we һауе toothed gear, 
tbe crane, friction bands, and a circular saw. Thus, à more mechanical turn 
has been given to the work, and we can anticipate that it will in its progress 
form a portfolio of working drawings of all the principal machinery and 
mechanical applications, snitable for the mechanics! institutions and the work- 
shops, and for instruction in all our colleges and academies; for such views 
its valuc is much increased. 


Professor Hoshing, of King's College, is preparing for publication “ Pro- 
fessional Notes on some of the Flem'sh and Rhenish Churches, made during 
а recent tour in Flanders and Germany, with notices of the Belgian and 
Prussian Railways, and of the railway works now in progress between Liege 
and Aix-Ja-Chapelle‘’-—and he has in the press, a work “Оп the Principles 
and Practice of Architecture, with Remarks on the modern practice of Com- 
petition." 


THE VARIATION OF THE COMPASS. 


Observations made at the Royal Observatory, Greenwich. 
С. В. Airy, Astronomer Royal. 


| 


Mean Magnetic Declination. | Dip at 9 А.м, Dip at 3 р.м. 
I 
| | 
o r ” о , o , 
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THE TEMPLE CHURCH, 


Tue restoration and repair of the Temple church, at once the most beau- 
tiful and perfect memorial of the Order of Knights Templars now in existenec, 
cannot fail to be a subject of congratulation to the country at large. lt is 
pleasant to reflect that beneath the surface of this bustling and money-loving 
world therc is a strong undercurrent of enlightened feeling respecting thc 
care of our national edifices. The ancient abbey of St. Alban's, Crosby Pa- 
lace, and Our Ladye's Chapel, Southwark, are among the тоте recent struc- 
tures preserved from decay by the hononrahle and ready contributions of 
subscribers from all ranks of society. The expense and magnificence of the 
repairs in the Temple Church promise to surpass any similar attempt in this 
country, the whole of the enormous outlay required being jointly borne by 
the two societies of the Inner and Middle Temple. 

Those persons to whom the Temple Church wasffamiliar in its late dress 
of plaster and whitewash will scarcely recognize the aneient structure in. the 
gorgeously decorated appearance it now presents. The repairs were com- 
menced in 1810. The dilapidated state of the building, in great measure 
owing to the reckless manner in which the walls and pillars had been over- 
laid with heavy monuments, rendered these works necessary, and, in accord- 
ance with the improved taste now prevalent in the public mind, the benchers 
were led to extend the mere repair into a restoration of the building as nearly 
as possible to its original state. The architcct.who commenced these works 
was Mr. Savage, but owing to зоте differences between that gentleman and 
the building committee of benchers, the charge was transferred to Mr. S. 
Smirke on the part of the Inner Temple, and Mr. 5. Burton, on that of the 
Middle Temple. It is, however, due to Mr. Savage to state, that the plans 
prepared by himself have been in a great measure carried out by his suc- 
cessors. 

Tug Entrance Porcu is for the most part new, the excessively orna- 
mented old doorway having been partly renewed, and the remainder reworked 
and restored. 

Tur Circutar Nave.—tThe six clusters of old Purbeck marble columns, 
which formerly supported the whole superstructure, have been removed and 
new columns of the same material substituted. The ceiling of the centre 
part (a truncated dome of comparatively modern erection) has been taken 
down, and a new oak vaulted and grained ceiling substituted, painted by Mr. 
Willement, strictly in accordance with the style of the period. The whole 
of the walls, arches, and aisle vaults have been reworked, and new polished 
marble shafts snbstitnted for the old columns. The sculptural figures of the 
Kuights ‘Templars have been restored in the most perfect manner, and will 
again occupy their former positions. 

Tur Тпіговірм or THE Nave has been converted into a depository for 
nearly all the monuments which formerly disfigured the walls of the church. 
This gallery, common in all cathedral edifices, now forms a handsome pro- 
menade of 12 feet wide and 15 feet high round the circle, the mural tablets 
of most of the eminent lawyers of the last two centuries being carcfully 
arranged on either side. They are much better seen than formerly, and form 
an interesting collection of monumental sculpture. 

Tur Square CnawNcEL.—This рагі of the church, hitherto filled with 
pews, which concealed the bases of the marble colutuns (themselves liiddeu 
by a thick coating of plaster and paint, through the over-anxious desire to 
efface all emblems of the Popish faith on the part of the Protestant lawyers 
shortly after the reformation), aud eneumbered to a height of eight feet from 
the ground with oak wainscoting, shutting out the view of the elegant marble 
piscina on the south side of the building, has been entirely cleared of these 
unsightly additions. The huge pulpit and organ serecn are also removed, 
and a new and elegant gallery for the reception of that instrament has been 
erected on the north side, oecupying one bay, with a vestry bencath. The 
walls of the latter small apartment are studded with monuments, among 
which the most conspicuous are those ef Lord Elden, Lord Stowell, and 
Oliver Goldsmith. The north and side aisles are each divided into five com- 
partments; the eastern division will be occupied by the benchers ladies, 
and that adjoining by the benehers themselves, every seat having distinct 
and elaborately carved clbows. The two next are oecupied by the barristers, 
and the remaining division by the barristers’ ladies. The members of the 
Inner Temple will occupy the south, and those of the Middle Temple the 
northern side of the church. The whole of the centre is fitted up with 
sittings for the students, in the cathedral style of arrangement. The most 
prominent object on entering the chancel from the western porch is the 
triple-lancet window over the altar. This beautiful specimen of stained 
glass, exeeuted by Mr. Willement, F.S.A., is intended to represent the prin- 
cipal events in the life of onr Saviour. 

The prevailing colours used for the decoration of the walls and roof of 
the chaneel are blue and red. The ceiling is divided into compartments, 
alternately ornamented with the armorial bearings of the two Inns. Figures 
of several of the early kings of England are emblazoned on the western 
wall, and the shield of the holy cross worn by the Knights Templars is fre- 
quently introduced. The altar is entirely new, from the design of Mr. 
Smirke. The creed and commandments are painted black, on a gold ground, 
with illuminated initials, producing a remarkable richness of effect, The 
whole of the designs for the stall-ends and elbows, consisting of grotesque 
heads and foliage of the most elaborate description, have been furnished by 
Mr. Cottingham, nf the Waterloo-road. 

The floor is paved wilh glazed encanstic Шев, copied exactly from ancient 
examples. 
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The bell, which was formerly in the roof of the circular nave (although | 
that was not its original place), has been removed, and hung in a new stone 
helfry turret erected over the Newell staircase on the north side. 


THE NEW ROYAL STABLES AND RIDING-TIOUSE AT WINDSOR. 


These extensive bnildings have just been completed (the sum expended 
having been brought within the amount of the Parliamentary grant of 
£70,000), according to the original designs of the late Sir Jeffrey Wyatville, 
under the immediate superintendence of Mr. Ashton, his snecessor. Messrs. 
Grissell & Peto were the builders employed. 

The buildiiigs (the architectural style of which is in perfect keeping with 
that of the Castle) are on the south side of, and abant 150 yards from, the 
Royal residence. The whole frontage, towards the }lomc Paik, extends to 
upwards of 300 feet. The stabling and coach-house department occupies 
three large quadrangles, quite distinct from each other being divided by 
high stone walls. 

Accommodation is afforded, in the aggregate, for 102 horses (exelnsive of 
13 loose boxes) and 36 carriages. 

In the angles of cach quadrangle are extensive forage lofts, constructed 
with every regard to convenience. Each quadrangle contains extensive sad- 
dle and harness-rooms, cleaning-rooms, and other appropriate and necessary 
offices, with water laid on thronghout, large coppers for heating water, ex- 
tensive dung-pits, and other appurtenances. The harness-rooms, which are 
heated by stoves, are about 20 feet square. The cleaning-rooms are of rather 
larger dimensions. The coaehhouses, which are very lofty, are heated by 
means of hot air. Some idea may be formed of their dimensions, when it is 
stated that the extent of room appropriated for each carriage is 8 feet in the 
width, and 20 feet in length. An apparatus for heating water for the use of 
the men, and for warming the coach-houses, &e, is attached to each quad- 
rangle and situated in the basement, with pipes communicating to every part 
of the building where it will be required. а 

The width of each stable, from the back of the manger to the opposite 
wall, is 22 fect—thus allowing plenty of space for the men behind the heels 
of the horses. Each of the stables, which are ventilated by means of an 
admirable contrivance, through an aperture leading to the roof (and which 
ean be opened or closed at pleasure), will be lighted at night by gas. The 
whole of the flooring is composed of Dutch clinkers. Inthe centre of each 
stall are iron gratings, communicating with cross drains which run into the 
heel drains, under the flooring of Dutch clinkers, and throngh these, by 
merely turning a tap at the upper end of the stable, a streng course of water 
is forced, cleaning every accumulation away from the under drains into the 
common sewer to the river. 

The poney stalls, the partitions of which are exceedingly massive, and con- 
structed of highly polished oak, are 13 feet long and 6 feet wide. The stalls 
(the same material being used for the partitions throughout the stabling de- 
partment) for the carriage and riding-horses are a little larger. The fronts 
of the mangers, and also the walls at their backs, extending 4 fcet in height, 
to the top of the hay-racks, are of slate. The front upper edges of the 
mangers consist of a revolving cast iron roller, about 3 inches in diameter, 
extending their whole length; thus offering an insuperable bar to the practice 
of crib-biting. 

The new riding-sehool, as has been before observed, divides the upper or 
northern quadrangle from the centre one. This spacious building is 170 
feet in length, 52 feet in width, and nearly 40 feet in height. At night 
three splendid gas chandeliers along the centre of the building diffuse a clear 
and steady light throughout the interior. Over the riding-school are most 
convenient dormitories for the use of the single men connected with the 
stables ; these consist of 30 apartments. 


ST. GEORGE’S CHAPEL ROYAL. 


Tats beautiful chapel was re-opened for divine service on Sunday morning, 
23d ult., after having been closed for some days to enable the workmen to 
complete the large west window, and anotber of stained glass in the choir. 
The following description of the former window will enable the reader to 
appreciate more justly the alterations :— 

Та the year 1774, the Rev. Dr. Lockman, canon of Windsor, collected, froin 
various parts of the chapel, a great namber of detached figures in staincd 
glass. These were placed inthe compartments of the great west window, on 
a ground of plain white glass. The number of figures not being sufficient, 
however, to fill the whole of the openings, the glazier ingenionsly composed 
some trelliee patterns, which were formed in colours of the most discordant 
kind, to fill the remainder. Tbe ramifications of the arclied head were occu- 
pied by plain surfaces, chicfly of glaring orange and purple-stained glass ; 
yet, with all these violations of good taste, perpetrated at thc expense of thc 
then chapter of 6004, there was a certain degree of effect produecd, par- 
ticularly at sunset, which gave great brilliancy to the architecture. 

In the new arrangement by Mr. Willement, the whole of the ancient 
figures have heen repaired, and instead of the crude ground of white glass, 
on which they were placed, each compartment has a dispered ground of a 
warm yet quict tint, with an architectural frame to each, formed by a Lase, 
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columns, and enriched canopy, corresponding in design with the style of the 
chapel. Teu ancient figures, and as many entirely new, һауе superseded the 
formal and patterns of the glazier. The lowest range of openings being con- 
siderably higher than the others, that space is now осепріей most appro- 
priately by a long label inscribed with the prayer, “ God save our gracious 
Sovereign, and all the Companions of the Most Поп. and Noble Order of the 
Garter ” 

Within the arched head of the window the four principal compartinents are 
filled by the initials, crown, and badges of King Edward HI., the founder of 
Order of the Garter; of King Edward IY., who began the erection of the 
present chapel; of King Henry VIH., who cnmpletel it; and of Queen 
Elizabeth, in whose reign so many additions were made to the Castle. The 
smaller openings are strewn with the Tudor devices on rich grounds of ruby 
and garter blue; in the centre, above a seulptured panel of ihe Royal arms, 
are placed in stained glass the arms of the patron saint, with the initials of 
Sanctus Georgius; and above thesc, in the extreme apex, the sacred mono- 
gran I. 1. S. Ву these judicious alterations, the whole surface of the 
window bas become replete withthe richest tints, sufficiently varied to obviate 
any monotony, and producing the greatest fullness of tone, an entire 
absence of that unseemly glaré which too often pervades almost all modern 
attempts in this class of art. The arrangement conduces essentially to 
develop the great beauty of the stonework—a point most sadly neglected in 
most cases. 


Dorsetshire.— The roof of St. Mary's Church, Wareham, having been found 
аһош two years ago to be in a very decayed condition, and the aecommo- 
dation being inconvenient, and the pews cold and damp, the rector and 
churehwardens had it surveyed by Mc. Donaldson, who ultimately furnished 
drawings for rebuilding the body of the church, providing accommodation 
for 1000 persons, 600 being devoted to the ponr. ‘lhe tower and chancel, 
v hich are fine specimens of simple ecclesiastical Gothic, still remain. апі the 
church has been executed in ihe same style to accor] with them. The new 
body consists of a nave separated from the laicral aisles by three octagonal 
piers on each side, surmounted by lofty arches, above v hich rises the eleres- 
tery with its ceilings to the height of £0 feet above the pavement of the пахо. 
The church was re-opened for public worship on Michaelmas-day, the Bishop 
of Salisbury and a numerous body of the clergy assisting on the occasion. 
Some very curious fragments of a very old date, possibly as remote as the 
Saxon times, were dug up or discovered worked up in the old walls, and have 
been carefully preserved as memorials of the antiquity of the sacred edifice, 
which must have been built and rebuilt three or four times. 


Architecture on the Continent.—In speaking of Cologne Cathedral, the 
Atheneum observes that something of the same spirit of reparation and 
restoration and completion of ancient monuments, which has set these vast 
works in progress. is diffusing itself very generally over the Continent. Our 
readers have learnt how actively this taste for the renewal and perfection of 
historical monuments has been engaged in France; and Belgium has not 
been behindhand in the work of restoration. The two towers of Sainte-Gu- 
dule, at Brussels, have been carefully repaired, and all the delieate tracery 
whieh time had injured lias been renewed. stone Ly stone. The chureh of 
Notre Dame de Finisterre is surrounded by scaftoldings, which announce 
extensive repairs. So with the light and graceful spire of the Cathedral at 
Antwerp, ** whose 622 steps ” it is said, “ may now be ascended, and the upper 
gallery reached. without the adventurer fearing to be carried away by the 
wind, in ecmpany with some decayed and tottering pinnacle.” In the same 
structure, M. Geerst is still labouring at the Gothic stalls. which are said to 
be master-pieces of their kind. At Ghent, the Cathedral of Saint-Bavnn is 
in course of complete restoration. At Bruges, the churches of Saint Salvador, 
of Nàtre-Dome, and the chapel of Saint Basil, have been repaired ; and the 
venerable Cathedral of Tournai, the most ancient religi.us m nument in Bel- 
gium, has, for upwards of a year, been the subject of important works in- 
tended at once to strengthen it and restore its ancient character. The Hotel- 
de-Ville, of Louvain, unequalled for the delicacy of its fretwork and tracery 
—a gem without rival in the florid: Gothic style, has also been carefully rc- 
stored—and the Hotel-de-Ville of Brusse!s is now in course of restoration. 


St. Martin's Church.—'lhe steeple of this church, which was struck by 
lightning about three months ago, and suffered such extensive damage as to 
render it necessary to be taken down, has just been rebuilt. and was on Tues- 
day, the 10th ult. fiually completed. Тһе contract was undertaken hy 
Mr. lemming, of Regent Street, for the sum of £1000., which included the 
taking down of the oid steeple and the building of the new ‹ пе, and which 
sum will be paid by the Рһочих and Sun insnrance-pflices, by whom the 
church was insnred about four years ago. The ball and vane on the summit 
have Leen regilt, and present a very showy appearance. 


Boroaxa.—Academy of Fine Arts —The programme has been published by 
the Academy of Fine Arts for the eompetitiun for 1813. We merely give the 
subject proposed for Architecture. Designs lor a Custom-house on a great 
ae for a large city. Besides the elevations of the building, there must be 
given, оп a larger scale, separate drawings of the princijal parts, and a clear 
account of the artist’s views as to the disposition of the whole. 

Rentals of Metropolitan Commissioners of Sewers, North of the Thames.—West- 
ininster, &c., commission, £2,788,190; llolLorn and Linsbury, £1.316,013 ; 
Tower llamlets. £888,596; City of Landon, 792,504; Poplar, £75.11 ; St. 
Katbarine's, £12,964. Total, £5,877,078. The city vf London lining sent 
in no return, the above amount is taken from their return to the lonse of 
Commons m August 1834. 

Bricks lighter than Water —Some bricks m: de of a clay of a portion of the 
soil of Berlin, which, on acccunt of the cuantity of fossil intuscria contained 
in it, will float in water. 
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ELECTRO-MAGNETIC RAILWAY LOCOMOTIVE. 


A trial of this very ingenious machine, constructed by Mr. Davidson, was 
made last month on the Edinbur.h and Glasgow Railway, in presence of a 
number of gentlemen, many of whom were eminent for their scientilie kno v- 
ledge. The construction of the earriage is the first attempt which has been 
made in this enuntry to apply the powers uf electro-magne‘ism to railway 
traffic, and from the success which attended this trial, sanguine hopes may 
be entertained that the period is not distant when it will either supersede, in 
many cases. the employment of steam. or lend a powerful aid to this mighty 
instrument in all the operations in which it is at present employed. The 
carriage was impelled along the railway about a mile anda Па, апд travelled 
at the rate of upwards of four milesan hour, a rate which might be increased 
by eiving greater power to the batteries, and enlarging the diameter of the 
wheels. We understand that the earriage was built at the expense of the 
Railway Company, and we cannot but congratulate them in having the dis- 
cernment to employ Mr. Davidson, a gentleman of much practical knowledge 
and talent, to whose genius great diseuveries have been made in electro- 
magnetism. by whom the carriage was projected. and to whose unwearied 
exertions the practicability of the scheme is ost placed beyond a doubt. 

The dimensions of the earriage are 16 fee! E by 7 feet wide, and is pro- 
pelled by 8 powerful eleetro-magnets. Theearriage is supported by four 
wheels of 3 feet diameter. On each of the two axles there is a wooden cylin- 
der, on which are fastened three bars of iron at equal distances from each 
other, and extending frum end to end of the cylinder. On each side of the 
eylinder, and resting on the carriage,there are two powerful eleetro-magnets 
When the first bar on the eylinder has passed tlie faces of two of these mag- 
nets, the current of galvanism is then let on to the other two magnets. They 
immediately pull the seeond bar until it comes upposite them. ‘The eurrent 
is then cut off from these two magnets, and is let on to the other two. Again 
they pull the third bar until it eomes opposite, and so on—the current of 
galvanism being always eut off from the one pair of magnets when it is let 
on to the other. 

The manner in which the eurrent is cut off and let on is simply thus;—At 
each end of the axles there is a small wooden eylinder, one-half of whieh is 
covered by a hoop of copper; the other is divided alternately with copper 
and wood (three parts of wood and three of eopper). One end of tbe coil of 
wire whieh surrounds the four eleetro-magnets, presses on one of these 
cylinders, on the part which is divided with eopper and wood ; the other end 
of the coil pres:es on the other cylinder in the same manner. One end of the 
wires or conductors which comes from the battery, presses constantly on the 
undivided part of the copper on each cylinder. When one of theiron bars on 
the wooden eylinder has passed the faees of two magnets, the current of gal- 
vanism is let on to the other two magnets, by one end of the coil which sur- 
rounds the magnets, passing from the wood to the copper, and thereby form- 
ing a connexion with the battery. This wire continues to press on the cap- 
per until the iron bar has come opposite the faces of the two magnets, which 
were thus charged with magnetism. On its coming into that position, the 
current is eut off from these two magnets, by the wire or rod of copper pass- 
ing from the copper to the wood, and thereby breaking the connexion with 
the battery. But when the wire or rod uf copper leaves the copper on the 
one cylinder, it leaves the wood, and passes tu the copper on the other cylin- 
der at the other end of the axle, and in so doing connects the other two 
magnets with the battery, and they pull the next iron bar in the same man- 
ner. At theother end of the carriage there are other four magnets and 
wooden cylinder. with iron bars arranged in the same manner. 

Тһе battery which is used fur propelling the machine is composed of iron 
and zine plates immersed in dilute su]; Ішгіс acid, the iron plates being fluted 
$0 as to expose greater surface in the sume space. The weight propelled was 
about six tons.— Edinburgh Evening Jeurnal, 


IMPROVEMENT IN SHIP BUILDING FOR STEAM NAVIGATION. 


A most ingenious model has fallen under our observation, of which Captain 
Drew (the destroyer of the piratical Caroline) is the inventor, for strength- 
ening ships of war, so as to make ii all but impossible they shall become 
bogged. To steam-vessels of the larger class the adoption of this simple 
and comparatively inexpensive machinery will prove of most vita! impor- 
tance, The immense weight ot the engines requ'site for a steam-ship render 
her more than ordinarily liable to break amidships. Captain Drew’s plan 
was, we are told, suggested by the ingenious and admirably effective opera- 
tion lately performed on the Penelope. 

The grand feature of his paa is to relieve a sleam-vessel from the vast 
weight uf machinery amidships. and to throw it upon two distant parfs of 
the ship, niuch mure capable of sustaining it; and if there be any one vessel 
to which such an adjunct will be more especially necessary than another, it 
is the Penelope, whose machinery will be placed exactly in the space occupied 
hy the 60 ft. of timber which remains to be added to its length. Captain 
Drew's plan consists of two longitudinal pieces of timber firmly trussed to- 
gether, constructed on something like the principle of the arch of a bridge, 
which will be capable of bearing an immeuse weight. hese bearers are to 
be covered by a platform for the machinery of four-inch plank ; so that the 
strongest part of the vessel will, in future, be that which has hitherto prove 
the weakest. 1t is well knawn that the unfortunate President was broken- 
backed befare sle left the British Ch inel on lher last trip, fram the immense 
weight of her machinery amidships—'he undoubted cause of her melancholy 
catastrophe. ‘The owners of the British Queen are, we are told, abuut to cut 
her intotwo, for the purpose of avoiding a similar catastrophe. And it is well 
known that the long steam-vessels running m Canada seldam last more than 
5 or 6 years, from the same cause. If, therefore, Captain Drew's plan should 
realize ihe expectations we have formed of it, it cannot fail of proving of 
most vital importance to the navy at large, avd to steam ships in particular. 

We had almost forgotten to notice anvther important advantage that will 
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be gained by Captain Drew’s plan. The cireumstanee of the machinery 
being placed upon a platform that will be, to а certain extent, elastie, will 
obviate in a great degree that constant jar which is so trying to the timbers 
of a steam-ship, and so inconvenient to iis oeeupants. 

We have tie greatest pleasure in speaking of this invention as we think it 
deserves, inasmuch as we hive understoud that Captain Drew lias no inter- 
ested motives in placing it before the publie. lle seeks no patent, and de- 
sires no reward beyond tie eredit of being instrumental in preserving not 
only valuable property, but human life, from destruction. —Uxited Service 
Gaxetie, 


STEAM NAVIGATION. 


The launch of the ** Prince Albert” Iron. Steam Ship took place on Friday, 
the 30th Sept., at Mr. Coutts's yard, at Neweastle. The following are her 
proportions :—Length between perpendiculars 155 ft, length over al] 180 
ft, main breadih 19 ft. 6 in., depth of hold 9 ftg6 in., draught of water 
when light with maehinery 3 ft. 6 in., and when loaded with passengers 
4ft. біп. The ribs or frames of this vessel are formed of angle iron, 4 in. 
broad on the web, placed 2 ft. араг:, and the thickness of her plates are 
three-eights, five-sixteenths, and one-fourth in. respectively. She has four 
longitudinal kelsons 14 in. deep, } in. thick, with 8 cross kelsons uf the same 
size of plate ; the whole of these kelsons have strong angle iron fixe] on 
their upper edge and riveted to the ribsand plates of the vessel, thus forming 
the bottom intu a level platform of great strength, on which the engines and 
boilers are placed. There are other parts of the Prince Albert novel in their 
construetion, such us the irun deck beams and gunwhale stringer, the former 
is formed of plate 1 in, thick and 8 or 9 in. deep, with a piece of angle iron 
оп eaeh side to which the deck deals are attache by serew bolts; these 
beams form a diagonal knee at the sides of the vessel, and are attached to 
every alternate rib, forming опе of the strongest and lightest beams yet con- 
strueted. ‘The iron gunwale stringer is formed uf plate 2 in. thick, and from 
9 to 11 in. broad. with a flange turned downwards, and covering the plates of 
the vessel to whieh it is riveted, and another flange on its inner edge, turaed 
upwards and let into the waterway or covering board ; this stringer is fixed 
down to the ribs and beams of the boat. and will form one continuous hori- 
zontal knee from stem to stern. The covering board is of pitch pine, 3 in. 
thick and 14 in. broad, bolted down to the gunwale stringer, and forming 
with ita very strong protection from aecidents or damage by eollision with 
vessels or otherwise. The deck deals are only 4 in. wide, and are tongued 
with iron hoop let in, with white lead in the grooves so as to preelule the 
necessity of eaulking or pitching the joints. There are two iron water-tight 
bulk-heads, forming the vessel into three distinet compartments. The lines or 
model of the boat are considered by judges to be laid down on the most 
scientific principles ; and altogether she forms one of the finest specimens of 
scientifie skill and mechanical arrangement of marine arebitecture that we 
have witnessed. And should her machinery prove equally complete and effi- 
cient, which, from the manner Mr. Coutts speaks of it, we believe will be the 
case, the Prince Albert will be one of the fastest boats yet started on the 
Thames, The Prinee Albert will be towed to London to receive the engines 
which are made by tle owners, Messrs. Braithwaite, Milner & Co, The 
boilers are of Spiller's patent tubular, somewhat like locomotive boilers, with 
this difference, that the water circulates through the tubes instead of the 
fire. They were made and put on board the boat here by Mr. Coutts, and 
are said ta be capable of generating sufficient steam for 130 to 140 н. Р, in a 
space of about 7 ft. in the length of the vessel.— Newcastle Puper. 


Naval Experiments on the Defences of Steam Boilers.—A highly interesting 
experiment was tried at Portsmouth last month. on buard the Excellent gun- 
nery-ship, Captain Sir Thomas Hastings. to test the efficacy of the defences 
of the boilers in steam-ships of war. One of the greatest difficulties to sur- 
mount in order to render the steam navy of greater efficiency in action, is 
to alford adeqnate protection to the boilers against the shot of the enemy, 
as a ball perforating them would at once Кт" vessel lors de combat. 
With the view of affording this protection to the boilers, several war steamers 
have been fitted up with extra defences at the parts where the boilers are 
fixed. These defences consist of 15 plates or layers of metal, each 2 inch 
thick. The object of the experiment on board the Excellent was to ascertain 
what resistance these delences uf boilers would offer to a cannonade at point 
blank distance, which is 400 yards. An iron target was prepared, made ex- 
actly of the material which constitutes the protection of the boilers of a 
steamer, and placed at the distance of 400 yards from the ship, from which 
guns at different calibre were fired atit. Admirals Sir E Codrington and 
Parker, and a great number of naval officers, including those fram the Aus- 
trian frigate. were present to witness the experiment. The first shot that was 
fired was an eight-inch hollow shot, and was projected from а 68-pounder, 
medium gun. tt struck the bull’s-eye, or centre of the target, and, slightly 
indenting it to the depth of abuut 5in., rebounded therefrom, and was sprit 
into several pieces by the concussion. The second shot was a solid 32- 
pounder, and was fired from a gun of 9 ft, 6 in. ; it struck the edge of the 
target, glanced off, and was split into two pieces. The third shot hit the 
centre of the target, where it lodged, having penetrated several plates. The 
fourth shot struck the third, and sent it clean through all parts of the iron, 
splitting it into numberless pieces, which were fuund on the off-side of the 
v ooden stage on which the target was fixed. The fifth and sixth shots went 
through the perforation made by the third and fourth. About 10 other shots 
were fired, all striking the target in various parts, and completely destroying 
it. The result of this experiment has shown how totally inadequate are the 
present defences of the boilers of war steamers to pretect them from the as- 
saults of the enemy where а precision of fire had been attained.— Times. 


Sale of the Great Western Steam Ship.—On Monday afternoon, the 11th 
October, at two o'clock, the steam ship Great Western was offered for sale 
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by public auction in Bristol. The bidding was very spirited, but she was 
ultimately bought in at £40,000, 


Royal Navy-— The launch of the “ Cumberland" 70-gun ship took place last 
month on the anniversary of the gloricus victory of Trafalgar, at Chatham 
dockyard. Her dimensions are as follows:—Length on gun-deck, 180 ft. ; 
for tonnage, 143 ft. 53 in. ; extreme breadth, 5t ft 3 in. ; for tonnaze, 53 ft. 
б їп. ; monlíed, 52 it. 9 in. ; depth in hold. 22 ft. 4 1n. Нег tornage is as 
follows—burden by the old rule, 2,244 tons 40 1b. ; new rule. 2,055 tons 68 lb. 
Iler armament—lower-veck, 4 guns, 8 in. in diameter, 65 ewt., lengih 9 ft.; 
ditto, 22 guns, 32-pounders. 76 ewt., length, 9 ft. 6 in. ; midle-deck, 2 guns, 
5 in. in diameter, 65 cwt., length, 9 ft. ; ditto, 26 guns, 32-pounders. 5U owt.. 
length, 9 ft. ; quirter-deck, 16 guns, 32-pounders. 39 ewt., length, 7 ft. 6 in., 
and poop. The light draught of water of the Cumberland is, afore, 13 ft. 
4 in. and abaft, 17 ft. 9 in. She broke (as it is technically terme.) in launch- 
ing l} іп, She is not a particularly elegant craft, but is well calculated fur 
the sbailow water of the north seas. 


MISCELLANEA. 


Remedy for Broken slxles.—M. Huan submitted to the Academy of Seiences 
his invention fer preventing accidents cn railways by the breaking of the 
axle, which consists of a modification of the wheel cf the locomotive, that if 
the axle should break, the wheel itself bgcomes anaxic! and prevents further 
accident, 


Breetricity of Whirlwinds.—M. Arago, in allusivn to the opinion expresse] 
by several persons ‹ n this subject mentioned to the Académie des Sc'ences, 
some observations, made by M. Hortola on a storm, on the 24th ult., in the 
department of the Aude. This gentleman relates that on the occasion re- 
ferred to, the iron bars of windows, the gutters of sheet iron, the plates of 
insurance companies. and other metallic objects were earried away by the 
whirlwind, thus indicating the presence of eleciricity. 


Oscillatory Movement of the Sea—The Academy of Sciences of Naples hav- 
ing charged M. A. Nobili co inquire into the circumstances connected with 
the oscillatory movement of the sea in the Gulph of Naples, it appears that 
he has studied the variations of the mean level according to the direction of 
the wind. and has found that the greatest elevatian of the mean level takes 
place in the west-south-west winds, and the smallest in those of the north- 
north-east. This is also the case on the western coast of Sicily. M. Cha- 
zallon has also taken some observations on the tide at Toulon, from which it 
results, that the full tide of the evening is much higher than ‘hat of ihe 
morning. 


Improved Fowliug-piece.—M. Matthieu, a Frenchman, has invented a gun 
which, immediately after it is discharged, recocks itself, and a new charge 
is conveyed in the direction of the barrel. This is repeated five or six times, 
and with such rapidity, that ihe gun can be discharged five times in three 
seconds. If the sportsman does not wish ta fire with this rapidity, he can 
stop the action, and wait any time he pleases between each discharge. The 
combinations of the mechanism are such as to prevent accidental explosion. 
This invention is not new. Baron Heurteloup, more than two years ago, pro- 
duced a fowling-piece and a musket on this principle, and, according to 
report, he has made such improvements that double the number of cbarges 
of M. Matthieu's gun may be fired in almost the same space of time. 


The Galvano. plastic Process-—A proposition has been made by M. Corney 
to employ this process after embalmment, for the preservation of the human 
body after death. The idea, however extravagant it may appear. is said not 
to be original, and that beautiful specimens are to be seen of small animals, 
birds, insects, &e. which have been thus preserved by. M. Soyez, of tue Place 
Yendóme. 


The Green Park.—Vhe site of the house and grounds of the late ranger 
has been levelled, new foot-paths laid out, and the whole thrown into the 
park, and it is now open to the public. The projected widening of Piccadilly 
from Devonshire House to Hyde Park Corner, is deferred fur the present, as 
an act of parliament is said to be required. 


St. Paul's Cathedral, which has been closed for some months, has been 
thoroughly cleansed, and is now re-opened. The old oak panellings and 
carvings af the choir have been varnished, the seats and pulpi: covered with 
new cloth, the monuments pursfied, and the interior generally cleared of the 
accumulated soot and dust of years, so that the whole has a comparatively 
cheerful appearance. 


The Artesian Well at Grenelle.—The new tube is now completed to the sur- 
face. М. Arago is of opinion that when the tube. beyond the apening of the 
well, shall have been carried to the proposed height of 33 metres, (108 feet), 
and the force oj the rush of water have been thus diminished. it will hecome 

uite clear. li appears that the new tube, which has been introduced mto 
the well. does not reach tv Ше bottom ; a portion of the former tube, which 
could not be extracted, has forced its way transversely, and prevented the 
end of the new tube frum penetrating as fur as was intended. 


Mr. Jeffrey's Cement.—Some further experiments have been made in the 
marshes at Woolwich. А block of wood submitted by Mr. Jeffrey was bored 
to the centre, exactly in the middle of the joiniog, and a 5} inch shell in- 
serted, for the purpose of tearing it to pieces. On a port-fire beiog ignited, 
the shell soon exploded, tearing the solid wood in all directions, and into nu- 
merous fragments, but in no part separating the pieces where the joining 
with the cement was made. 


Caoutchouc Cement.--M. Vallé, a colour maker, observing the injury caused 
io the works of some of the greatest masters by the influence of the atmos- 
phere upon the canvas, has invented a solution (said to be of caoutchouc) 
which, although applied to both sides of the canvass, leaves it sufficiently 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 39 


elastic to prevent cracking, and secures it against the action of the atmos- 
phere. To this he adds a peculiar kind of varnish for the painting. which is 
said to defy the ravages of time. 


Survey of the Skies,—A survey of the skies was made on Monday. the 1] th 
inst. in all parts of the kingdom. on a plan arranged at the last meeting of 
the British Royal Society of Agriculture, for the purpose of ascertaining the 
form and position of the clouds in the morzing. at noon, and ia the evening, 
together with а great variety of o'her facts respecting the force and dircction 
of the wind, the state of the thermometer and barometer, and other meteoro- 
logical appearances and phenomena. The object of this extensive snrvey was 
to collect facts respecting the weather, for the guidance of practical agricul- 
turists.—Globe. 


National Museum of .Irtillery. Madrid.—This museum has been removed to 
the Palace of Buen Retiro, lt is now under the active direction of Don 
Leon Gil de Pal.cius, a distinguished artist and antiquary. The wrought 
iron cannon mide by the Carlists in Biscay are described as of great merit. 
Some zncient cannon from Andalusia are to be added. Among ilie objects 
of curiosity are thy armour ot Garcia Paredes, the Jance of the Empcecinado, 
the sabre of Т. rrigos, the knife of Manzanares, the uniform of Morelas, the 
founder of American independence. ап l the lance of Leon. 1t has been sug- 
gested that the Museum or the engineers and the Royal Armory be united 
to the Museum vf Artillery. 


Electrical Experiment —In the course of experiments instituted by Messrs. 
Wright and Bain for the improvement of their electrical telegraph, they 
discovered that the eleetric circuit of a galvanic battery is as effectually 
completed through a large body of water as threngh an insulted wire. They 
have applied this curious discovery so effectually as to be now able ta dis- 
pense with two of the wires heretofore thought neces» ту for the action of 
their printing telegraph ; and they ave thus enabled to piint all communica- 
tions, either verbal or symbolical at any distance, by the use of a single wire. 
We uncerstand they are now in ‘reaty with “the government to construct a 
telegraph «n this principle ое сеп the atmiralty end Portsmouth. One in- 
sulated wire would be laid down between the two points. to connect the gal- 
vanie Lattery of the outpert vith the printing apparatus of the Admiralty, 
an] the return current would be sent through the earth, іп leu of using a 
second wire to c mplote the circuit. Should the moisture in the ground not 
prove sufficient to conduct the electricity, the inventors propose to transmit 
the return current by water; making it pass d own the Thames to the German 
Ocean, and thence aloug the Channel to Portsmowh ; this ronndabout voy- 
age to be performed instantaneously. By thus simplifying, and consequently 
greatly reducing the cost of the electrical printing telegraph. the inventors 
have gc ne far towards EL it generally availahle; another step in ad- 


vance will dispense vith all n іс conexion whatever.—Spectator. 


Extraordinary Excavator.— Yankee Geologist."—The following is a des- 
cription of the wonderful machine, called the ** Yankee Geologist,” which has 
recently obtained great celebrity in the United States, for performances, 
which, for their extraordinary nature, and the peculiar manner in which 
they are described, will give them almast an air of romance; but, neverthe- 
less, having reason to believe the ‘* Yankee Geologist” to be an extraordinary 
invention, and capable of astonishing deeds, if not of all that is here set 
forth, 1 cansider a notice of it sufficiently inleresting to be deserving a place 
in your columns :—'* We paid a flying visit on Saturday last to Otis’ steam- 
excavator, in Breoklyn, where it is at work digging down the hill formerly 
known as Fort Green, and filling up the shallow inlet and quagmire. eniitled 
the Wallabout, or so much of it as lies above the old raad to Flushing. The 
* Yankee Geologist ' is surely a great curiosity. He walks right into а moun- 
tain as though it were a plate of hot cakes, and dips up a cartload at з 
shovelfull, as fast as you please. He cuts right and left a path some six rods 
wide through a hill, and then takes a new swath. He is locomotive, and ad- 
vances by his own steam: power. whenever the earth has receded before him, 
grades and stakes down for himself. and only requires one man to shovel and 
another to look after the fire and engine, though one ur two others are ge- 
nerally required to smooth the track before him, &c., besides tending the 
carts. which approach to be filled on опе rail track, and go off loade:l by 
another. If he comes to a stone weighing only a ton or such a matter, the 
* Geologist” * makes по bones’ of it. but. pitches it into the cart hke a peck 
af gravel: if he comes to a stone weighing some 4 or 5 tons, he takes him 
up more carefully, and 12уѕ him out on the side of his path, All this is ef- 
fected by an immense shovel with a sliding bottom, at the end of an immense 
and complicated arm, worked by mach ingenious an'] novel machinery. The 
inventor is now dead; the company have spent 30,000 dollars upon the in- 
vention before the first machine was made, and much more afterwards. he 
patent, which is now secured throughout горе. is probably worth 1.000.000 
dollars. An excavator complete costs about 6000 dollars, and wil! dig and 
load 1000 cubic yards of earth per day—ejual to the labour of 150 men.— 
Mining Journal. 


The Manufacture of Watches by Machinery —A gentleman, who has devoted 
20 years of his life to the subject, has made a variety of machines by which 
an iveredible number of watclies, of every variety of size, miy be male in а 
day. By one of the machines 300 perfect plates сап be procduced in a-day, 
by another the same quin'ity of barrels; by five machines the requisite 
number of centre, third, aod fourth wheels (crossed. polished, an] cut) with 
halances for 300 movements. By another 200 pinons сап be cut anl rounded ; 
by another the holes are drilled, the tapping, the screw-holes, the various 
parts in the plate are sunk. planting the depths and escapement, &e., and all 
with such exactness as cannot be excelled. another for the making and polish- 
ing of pivots, &c. Four other machines will be sufficient for making pivots 
for 50 movements a-day ; and to add to these, there are 20 ather machines 
for every description ої work connected with the wa'ch-making, aod which 
altogether constitute a set. The inventor has submitted these machines to 
he scrutinizing inspection of the most experienced makers of chronometers 

nd watches in London, aod not one has expressed a doubt of the work so 
roduced being incomparably superivr to that done in the usual way. Among 
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other dist nguished names in the trade we have olserved those of Mr. Bar- 
wise, Mr. Earnshaw, Mr. Newett, Mr. Vieyres. Messrs. l'rod.ham and Co., 
with about a bundred watchmakers in the country. who, with the Duke of 
Hamilton aud My, Howell (of the firm of tlowell and James) at their head. 
are engaged in carrying out the great and national object of restoring this 
lost and important manufacture to England Ly means that «lule they greatly 
lessen the price, will improve the quality. and entirely undersell our foreign 
rivals, and be very largely profitable to all parties concerned. 


fn Astronomical Phenomena.—Mr, Glaislier, of the Cambridge Observatory. 
reports the following remarkable appearance on the 4th October :—'' At mid- 
night the sky had become perfectly clear and the air frosty. At 21 minutes 
after twelve 1 was mnch startled by what seemed to be a vivid tlash of light- 
ning, but on turning to discover its direction І saw a bright streak of light 
in Orion, about 20° in length at the moment of discovery; its centre was as 
bright as Jupiter, and the light plainly emanated from it in quick flickering 
waves on each side simultancously. and at each wave the length and bright- 
ness decreased. ‘This part of the phenomenon lasted 10 seconds ; Т therefere 
had time to recover my surprise and perceive the working of it. When the 
waving ceased there appeared to be a bright star in the place where 1 bad 
seen the centre line of the streak, but whilst cousidering what star it could 
be, that I might note with accuracy the place of the phenomenon, ] perceived 
that it gradually faded, and іп the course of about two minutes it entirely 
disappeared, having. unlike the generality of meteors, maintained the same 

osition all this time. The line of direction of the streak made. with Orion's 

elt to the south-east, an angle of about 40°, the centre light being 3° north 
of the upper star of the belt, and in the same straight lne with the three 
stars in if. 1 hope this very sngular meteor may Tave been observed by 
others, that this account of it may be verified. — Norwich Mercury. 


Astronomical Clock at Strasburg.—An astronomical clock of remarkable in- 
genuity has lately been constructed at Strasburg by a M. Schwilgué. It is 
composed of three parts, respeetively indicating the time of the Пау, the day 
of the month and year, and the movements of the constellations, The ecn- 
tral moving power, which is another and very exact timepiece, shows on the 
face the hour and its subdivisions, strikes the hours and the quarters, and 
puts in motion several curious allegorical figures. The cock-crow, which had 
been mute since 1789, has been reproduced. and a procession of the apostles 
takes plaee daily at noon, The calendar shows the months, the days, and 
the dominienl letter. as well as the Catholic calendar, showing every Saint's 
day in the year. The plate ur face on which these figures and signs appear 
makes one revolution in 365 days for Ше common, and 265 for the bissextile 
year, always reproducing the irregularity winch takes place three times in 
every four secular years. The moving fasts and feasts are shown by an ex- 
tremely ingenious process. On Ше 3154 EM at midnight, Easter 
day and the other moving feasts for the yea pear on the calendar. The 
third division is the triumph of tbe artist's skill. A complete orrery after the 
Copernican system is produced. The movements of all ihe planets visible to the 
naked eye are represented. The earth is shown accompanied by her satellite, 
the moon, which accomplishes her revolution in one month. The different 
phases of the m-on are represented on a different and separate gloLe. Ano- 
ther globe represents the apparent movement of the heavens, making one 
revolution in the sidera) day. This movement is subjected to that almost 
imperceptib'e power, known by the name of the procession of the equinoxes. 
The mechanism, besiles many other things, shows the apparent movements 
of the sun and moon with wonder!ul precision, and for an indefinite period, 
so that the rising and setting of the sun, its passage to the meridian, the 
eclipses of the sun and moon, &c., are al! represented on the face of the ap- 
parent time in a most ingcnious manuer. 


Dredge’s Suspension Bridge—A new iron su:pen:ion bridge on Mr. Dredge’ 
principle has just been completed, at Wraybury, іп Buckinghamshire, abou 
20 miles west of London. 1 is stated to be a very light and powerful struc 
ture, and is net half so expensive as is the timber centreing for a comme 
stone bridge of the same magnitude, [tis 17 ft. wide, 100 tt. span, and in 
intended for every description of traffic. It is perfectly level from end tos 
end. It was completed in three weeks after the foundation stone was laid. 


The New River Head.—A number of labourers have been emplo ed for 
some days past in cleansing the immense reservoir belonging to the New 
River Company, in Claremont Square, Pentonville. The sediment has been 
allowed to aceumulate for 11 years, until at length the present measure be- 
came necessary. 1n some places there are I] ft. of mud. — Times. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 29TH SEPTEMBER TO 27TH OCTOBER, 1842, 
Six Months allowed for Enrolment, unless otherwise expressed. 


Eowarp BELL, of the College of Civil Engineers, Pntucy, professor of 
practical mechanics, for “ improvements іп applying heat in (he manufacture 
of arlificial fucl, which improvements are applicable to the preparation of 
asphalte, and for other purposes.” —Sealed September 29. 

SAMUEL llkxsoN, of New City Chambers, Bishopsgate-street, engineer, 
for ‘ improvements in locomotive apparatus, and in machinery for conveying 
letters, goods, and passengers, from place to place through the air, part of 
which improvements are opplicable to locomotive and other machinery to be 
used on water or on land."—8Sep. 29. 

WinttAM. міти, of Grosyenor-street, Camberwell, gentleman, for “ im- 
provements in treating certain animal matters, fo obtain products applicable 
10 the manufacture of candles, and other purposcs."—Scp. 29. 

JonN Rann, of Howland-street, Fitzroy-square, artist, for “improvements 
in making and closing metallic collapsible vessels.’ —Sep. 29. 

James llvpE, of Duckenfield, Cheshire, machine-maker, and Јонх Hyror, 
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oi the same place, cottou-spinner, and manufacturer, for “ап improvement 
or improvements in the machinery used for preparing cotton, wool, silk, Пал, 
and similar fibrous materials for spinning.” —Sep. 29. 

Jons Rrosoave, of Leeds, for “ improvements in preparing fibrous ma- 
terials far weaving, and in sizing warps.” —Sep. 29. 

Jonx Fry Апке, of Mount Vernon, Exeter, commission agent, for 
“ improvements in carriages.” —Sep. 29. 

Joux GrorGe SuierzY. of Brnton-street, Berkeley-square, saddler, for 
“ certain improvements in seddles.”—Oct. 6. 

Jon Ourver York, of Upper Coleshill-street, Laton-square, for “ im- 
provements in the manufacture af arles for railway wheels,”—Oct. 8. 

Winton Groner Turner, of Gateshead, Durham, doctor in philosophy, 
for “ improvements in the manufacture of alum.’—Oct. 8. 

CrtAvpr Epwarp Devrscue, of Fricour's Motel, St. Martin's-lane, gen- 
tleman, for “ improvements in combining materials to бе used for cementing 
purposes, and for preventing the passage of fluids, and also for forminy or 
constructing articles from such compositions of materials.” —Oct. 8. 

SAMvEL Dorentn, of Myrtle-street, Loxton, jeweller, for “ improvements 
in paving, or covcriny, and constructing roads, ways, and other surfaces.” 
(A communication.)—Oet. 13. 

Wittiam Eowarn Newrow, of Chancery-lane, patent agent, for “ cer- 
tain improvements in the manufacture of artificial fuel.” (А communica- 
tion.)—Oct. 13. 

Cnaries Tuomas Погсомвк, of Valentines, near Ilford, Essex, Esg., 
for “ an improved mode of using cerPoin materials as fucl : also ап apparatus 
or method for collecting the smoke ar soot arising from the combustion of 
such fuel : which apparatus or method is applicable to collecting the smoke or 
soot arising from the ordinary combustion af fuel, and also the application 
of the products arising from the combustion of the first mentioned materials, 
as a manure, and for other useful purposes.” —Oct. 13. 

Повепт WiLLiAM Sigvizm, of Henrietta-street, Cavendish-square, gen- 
tleman, for “ certain improvements in laoms far weaving, and in the mode or 
method af producing plain or figured goods or fabrics." —Oct. 13. 

Prrern Касвхвовсн, of Lyth, in the county of York, dyer, for ‘certain 
improvements in the treatment of the alum rock, or schist, and iu the manu- 
facture aud application of the products derived therefrom.'— Oct. 15. 

Hesry Brown, of Selkirk, manufacturer, and Tuoxas Warris, of the 
same place, manufacturer, for “improvements on woollen carding engines.— 
Oct. 13. 

Tnomas SEviLLE, of Royton, Lancaster, cotton spinner, for “ certain im- 
provements in machinery vsed in the preparing and spinning af cotton, iaw, 
and other fibrous substances."—Oct. 20. 

James PALMER Ворр, of Ystalyfera Iron Works, Swansea, merchant, for 
“ improvements in the manufacture of iron."— Oct. 20. 

Winx Lonemain, of Plymouth, aeconntant, for ‘improvements in 
treating ores and ather minerals, and in obtaining various products therefrom, 
certain parts of which improvements are applicable to the manufacture of 
alkali,”’—Oct. 20. 

James STATHAM, of West-street, St. Giles's, Venetian lock inaker, for 
* improvements in the construction af locks, for Venetian blinds used in сағ- 
riages.”—Oct. 29. 

GinLBERT CLAUDE Алло, of Tichborne-strect, gentleman, for “ certaia 
improvements in bread, biscuits, maearoni, vermicelli, and pastry. and the 
mode af making the same.”—Oct. 20. 

Georcr Hazevotne, of Lant-street, Southwark, coach mannfactnrer, for 
“ certain improvements in omnibuses?” —Oct. 27. 

James GARDNER, of Banbury, ironmonger, for “ impravements in cutting 
hay, straw, and other vegetable matters for the fead of animals,"—Oct. 27. 

Jonx MvLLrxs, of Battersea, surgeon, for “improvements іт making 
oxides af metals in separating silver and other metals from their compounds, 
with other medals, aud in making white lead, sugar of lead, and other salts of 
lead, and salts of other metals.” —Oct. 27. 

RowLANn WiLLIAMs, of Manchester, fustian shearer, for “certain im- 
pravements in machinery, or apparatus for raising, shearing, aud finishing 
velvets, or other piled goods by power.” —Oct. 27. 


TO CORRESPONDENTS. 


L. K.— We cannot inform kim. 

B.—Sometines ; if he will сай at our office, he can cousult the Editor. 

W. Williams.—.4ddress * The Secretary of the Society of .trts,” Sc. Adelphi, 
London. 

Т.В.) Self-acting river valve—4 paper by Mr. Haydon on the Schools of Design 
— Notice of Mr. Shuttleworth’s Hydraulic Railway—E. W.S. 4 Improvement in 
the process of Sugar-making—will appear neat month. 

O. T.— We have received his last communication on Railway Curves. F 

Mr. James Whites’ “elastic friction driver " in the Mech. Mag. No. 1002, 
Oct, 22, is a decided infringement on Mr. Trewhitt’s patent, described in the 
Journal for last February and April. 


Books for Review nmst be sent early in the month, communications ou or before 
the 20th (if with drawings, PU and advertiscmenls ou or before the 25th 
instant, addressed to the Editor, No. 10, Fludyer Street, Whitehall. 


No. 2 has been reprinted and may now be had of the Publishers. 
Vols. 1, 11, 1, av:1 1V, may be hal, bound in cloth, price £1 cach Volume. 
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SCOTSWOOD SUSPENSION BRIDGE, 
Erected over the Tyne, near Nemcasile.—Eugineer, JOHN GREEN. 
(With an Engraving, Plate ХУТ.) 


We are indebted for the accompanying drawing and description of 
the above bridge, to our valuable correspondent О. 'Г. of Newcastle- 
upon-Tyne, who has favoured ns with several practical papers of 
great utility, part of which have appeared in the Journal. 

Seotswood Bridge is erected over the Tyne, in a very picturesque 
situation, 3 miles west of Newcastle; it was commenced in August 
1829, and opened on 12th April IS31. The two suspension towers 
in design approach the Norman style of architecture, and have a very 
noble appearance when viewed from the water; they are, together 
with the land abutments, constructed of solid masonry. The distance 
between the points of suspension of the centre opening is 370 fi., 
the two half arcs 130 ft. span each, which with the two towers make 
a total length of 670 ft. There are four suspension chains, two on 
each side, one over the other; each chain is 742 ft. long, the chord line 
of the centre span 370 feet, and versed sine or deflection 26 ft. 6 in.; 
the links of the chains consist of four flat wronght iron bars IO ft. 
long, 4 in. deep, and J in. thick, placed parallel to each other, 
terminated with an eye at each end, and coupled together with five 
wrought iron plates 5 іц. deep in the centre, and 9 in. across the 
widest part, and 1 in. thick, connected by bolts 24 in. diameter, with 
octagon nuts 43 in. diameter and 2 in. thick ; the bolt holes of the lung 
links are 9 ft. 14 in. from eentre to centre (see Figs. 5, 6, aud 7.) The 
links above the suspension towers have bars 7 in. deep and 1 in. thick 
and 20 in. long from centre to centre, and connecting plates 102i in. 
long from centre to centre ; the roadway is suspended by bars 1} in. 
square to the centre coupling bar, which has a lug on the underside 
with an eye, throngh which and the forked end of the suspending bar 
passes a screw bolt; the lower end of the suspending bar is attached 
to a stirrup iron grasping each side of the longitudinal string piece, 
which is carried by the iron wedges, as shown in fig. 4. The suspen- 
sion bars are alternately suspended to the upper and lower chains. 
Each bar was proved to 40 tons. The suspension towers are 78 ft. 
high from the bottom of the footings to the top, and at the base 42 ft. 
long by 20 ft. 6 in, and above 37 ft. by 16 ft. 6 in, the footings 
are surrounded with sheet piling. The roadway is 23 ft. broad, 
which is constructed of Memel timber placed 8 in. apart, the ends 
resting upon and bolted to the longitudinal string piece on each side, 
as shown in fig. 4, and the top overlaid with planks covered with a 
composition of tar and gravel. 

The masonry was executed by Messrs. Welch and Son of Gates- 
head, and the ironwork by Messrs. Walker and Yates of Birmingham. 
The estimated expense was £12,900, but from unforeseen difficulties 
in the foundatien requiring extra work both in masonry and coffer- 
dam, the total expenditure was £15,000. At the completion of the 
bridge the committee for the construction, in order to testify their 
high approbation of the masterly manner in which Mr. Green dis- 
charged his duties as engineer, presented him with a handsome silver 
claret jug. 

REFERENCE TO PLATE. 


Fig. 1, Elevation of suspension tower. Fig. 
3, Plan of footings, and the piers of the arch. Fig. 4, Enlarged view 
of the timbers of the roadway. Fig. 5, Side view of the main 
-chain, coupling links and suspension bars. Fig. 6, Cross section of 
ditto, and Fig. 7, Plan of top of ditto. 


2, Side view, and Fig. 


Greenhithe Pier-—On Monday, Oct. 31, the retired and beautiful village of 
Greenhithe assumed a most animated seene. upon the occasion of the 
opening of this Pier. On the arrival of the first steam-boat at the Pier, 
which conveyed several of the Directors and Sharehollers of the Pier Com- 
pany, they were received by a numerous assemblage of their friends. 

The Pier 15 constructed of timber, and is remarkable for durability, chaste- 
ness, and elegance, and reflects great cretit un Messrs. Birch, the engineers 
and designers, 


Хо. 63.— Vor. V.—Dercemsen, 1842. 
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CANDIDUS’S ХОТЕ-БООК. 
FASCICULUS ХІ. 
~ 1 must have liberty 


Withal, as large a charter as the « nds, 
To blow on whom I please.” 


I. “Barry’s Book" seems likely to become a by-word, and many 
are now endeavouring to pick a leaf out of it, some with very fair 
success, others with none. Rarely can imitaturs discern the difference, 
wide as it is, between manner and manner-ism: they just eatch hold 
of some of the more prominent characteristics of the former, and then 
apply them at hap-hazard and on all occasions. There is almost 
always something to betray that they do not enter into the spirit of 
what they evidently propose to themselves as a model. 5o long as 
they have some express model to go by, and adhere to that, they may 
get on well enough, but no sooner do they begin to deviate from it, 
than they render manifest how very different their own unguided taste 
is from that which they have assumed, but which sits upon them most 
awkwardly and ungainly. It may be said that Barry himself is but an 
imitator, and that most of his ideas may be traced to direct authorities 
for them. Still, if this may seem to detract from him in some degree 
as an inventor, it also shows how very differently from his prede- 
cessors he looked at italian architecture. How happens it that that 
particular mode which he introdueed, and has brought into vogue, 
should, till then, hardly have been known in this country? The same 
sources from which he derived his taste had been open to others fur 
at least two centuries, without their benefitting by them, or heing able 
to perceive their value. Neither has he followed his models impli- 
citly, even where he is most open to the charge of direct imitation : 
on the contrary, he has discriminated between their beauties and their 
defects, of which latter some are glaring enough, even in works that 
are stamped by no ordinary merits. Those singular inequalities of 
taste which mar or disfigure some of the finest, and what may be 
called the purest, examples of the Italiam style, he las happily 
avoided, giving us, as it were, the very cream of that style. It has 
been remarked before now—probably by myself also—that one very 
great, and, 1 am sorry to say, uncommon merit in Barry's designs is, 
that they are all of a piece, and all carefully finished up. In others 
there may be very bappy ideas, and great merits in parts; but then it 
is generally only in parts, and iu many instances Ше faults preponde- 
rate over the beauties; at least neutralize them, jarring most harshly, 
like so many false notes in music. 

Il. Mr. Barry’s example and that of others, who, in re-adopting 
Italian architecture, have gone to what may be distinguished by the 
name of the Ante-Palladian style, may be taken as a tacit confession 
on their part, that the Palladian itself is greatly inlerior to the other; 
and however disposed they may be to join with those who ery up the 
Palladian sehool—for the sake, perhaps, of quietness—their practice 
unequivocally condemns it. Independently of its intrinsic merit, one 
thing which at present recommends the species of Italian introduced 
among us is its novelty; but as that attraction can be of no very long 
duration, it could be wished thet an attempt were made to throw more 
variety into it, instead of invariably aiming at the same or nearly the 
same character, not only as regards the general mass, but also the 
individnal features and members. The same style would admit of 
great diversity of treatment in regard to windows, a source of variety 
all the more worth being turned to as much account as possible, be- 
cause little scope for variety is afforded in regard to the general com- 
position. Fortunately, Barry himself has furnished me with an illus- 
tration of what I could wish to see pursued and carried much further, 
—in the south facade of the Travellers’ Club-house, where the win- 
dows are of more ornate character and mure original design than 
usual, and the whole is more playful, yet the style is not at all violated; 
its breadth and repose are preserved, and there is simplicity combined 
with richness, and what is more, that richness is combined with grace- 
fulness. That front is also a happy instance of what may be done by 
merely having recourse to rustication as a means of embellishment. 


2118 


398 


Ш. In continuation of the remarks on the stvle above spoken of, one 
thing that is not to he lost sight of is, that justice cannot be doue to 
it, nor its character kept up even tolerably well, if the proportions be 
neglected—proportions all the more deserving of notice, because little 
mention is made of them, and little attention paid to them; namely, 
the proportion of solid wall to the apertnres, both as regards breadth 
of piers between windows, and breadth of horizontal surface between 
the separate floors and their windows. If sufficient space cannot be 
allowed lor these proportions, very much that is essential to character 
is forfeited, although the composition and all its details may be just 
the same as where the due proportions are observed. All grandeur 
of manner is lost, and is replaced by a certain littleness and offensive 
€ squeeziness,"—a term, by the bye, that may very well be allowed 
to pass current, as it is sufficiently expressive; nor is exception to be 
taken to it, when the fault itself which it describes is tolerated much 
more than it ought to be. It is this *"squeeziness," among other 
things, that causes those long slips ycleped Terraces, in the Regent’s 
Park, to look like so many barracks flashily bedizened out with all 
sorts of Brummagem architectural finery—sham pediments, columns, 
(crammed in between windows) pilasters, fluted in order to make 
amends for hole-in-the-wa!l doors, and here and there a painted sham 
window—to sav nothing of garrets peepiog over balustrades, and 
chevaux-de-frize of chimneys, bristling like so many porcupines ou 
the roofs. Compare Chester or Camberland Terrace with the Reform 
Club-house ; the first are all bloated littleness, made up of would-be 
finery, and without the least refinement. On looking at them, you 
long to block up every other window, to take away their columns and 
starved entablatures, and to give them a cornice where a cornice ought 
to be, above and not below the uppermost windows. 

IV. ifa memorial of nothing else, the column in—or rather poked 
out of —Trafalgar Square, will serve to keep io recollection the extra- 
ordinary fact, that after two competitions, and from among nearly 
200 designs, some of them by our chief architects and sculptors, no 
greater effort of genius could be selected, nothing better worthy of 
being carried into execution, than the hackneyed common-place idea 
ofa huge column, which any one who cau draw can design. Ті will 
now stand as a monnment either of the utter incompetence of British 
artists to accomplish anything superior, or of the utter incompetence 
of the Committee to form any opinion; and of their sulky obstinacy 
in persisting to adhere to their unfortunate choice, after the extreme 


dissatisfaction expressed at it, and after ther had actually held out , 


the hope of abandouing it, by allowing a second competition to take 
place, thereby affording themselves an opportauity for correcting their 
former mistake. Far more creditable, because far less impudent, 
would it have been on the part of the committee, to have at once 
refused all further competition, contenting themselves with disap- 
pointing our expectations once. If they were determined to stick up 
a long pole, there was at least no occasion to make of it two baulks. 
One hanlk was quite enough, in all reason; the second might, in de- 
cency, have been spared us. The only excuse is that they seem to 
have taken Nelson's own motto for their guidance, bnt construed it 
most unluckily, supposing “ Palmam qui meruit, бс.” to mean “ Any- 
thing may be palmed проп poor John Bull." They may have honoured 
Nelson, though very equivocally, but they have most unequivocally 
disgraced themselves by erecting what will be an object of contempt 
and derision to all persons of taste. 

V. Commonas itis, itis a very lame and shufiling excuse when those 
who profess to give us historical and critical remarks on architecture, 
break off as soon as they approach their own period, under the pre- 
tence of being restrained by “ delicacy” from speaking of their con- 
temporaries. In most cases the real truth wonld be, that they have 
no opinions of their own to offer, and can get no ready-made ones out 
of books, as they can respecting persons and things that have been 
spoken of repeatedly. А пісе man, Swift has told us, is a man of 
nasty ideas; and so, in the delicacy of these over-scrupulous writers, 
there is something the reverse of complimentary. The inference to 
be drawn from their silence is, that were they to offer any opinions at 
all, they would be highly prejudicial and offensive ones. They are 
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too good natured to censure, and are by far too sernpulons to com- 
mend, against their critical conscience. Delicate sonls! but then why 
do they meddle with what requires a firmness of purpose which they 
do not possess? why do they undertake an office so highly disagree- 
able to their feelings, and so much at variance with their notions of 
propriety and discretion ? ! 

VI. [have often observed that these who affect to attach little or 
no importance to “matters of mere taste,” are apt to he excessively 
sore if you venture to find fault with their own taste. After telling 
you that what they have done makes no pretersions to ment of de- 
sign in any respect, after assuring you that there is nothing to admire 
in it, such persons will look confoundedly nettled at you if you point 
out faults that might easily have been avoided. While with mock 
humility they disclaim your admiration, they not only expect yon to 
express it, but are sulky if you do not. While they profess to have 
built merely to please themselves, they are angry if every one else 
does not profess to be equally well pleased also. 1 well remember one 
captious individual of the kind. who was so excessively indignant at 
some comments on the taste shown in the front of bis house, which 
had a large bird-cage-looking viranda on Tonic columns, that he blus- 
tered most terribly, and talked of bringing his action against the pub- 
lisher of the periodical wherein they had appeared! Most unques- 
tionably every one who builds has a right to please himself—to erect 
a row of brickbat battlements on the top of а cockney-looking sash- 
windowed house, and call it a castle; or to commit any other absur- 
dity. Yet while he in that manner avails himself of the Meum side 
of the privilege, let him not forget the Tuxm one, but bear in mind 
that people are just as much privileged to langh at him, as he is to 
make a fool of himself, and have just as much right to ridicule his 
bad taste as he has to display it. 

VIL. Not much dependence is to be put upon Nagler's “ Kiinstler- 
Lexicon; at least not for its notices of English artisis. The article 
onthe late Augustus Pugin, is little more than a tissue of blunders 
from beginning to end. Although he died at the end of 1532, he is 
spokeu of as still living; and although lie was about 63 at that time, 
he is said to have been born іп 1780, and to have been a native of 
London! For a long time, we are told, he devoted his attention to 
the public buildings of the English metropolis, before he began to 
direct it to the study of Gothic architecture, travelling through his 
aative country for that purpose! In the year 1539, it seems, he 
began the Roman Catholic church at Manchester, one of the finest 
specimens of Gothic in this country! It is a pity that Nagler did not 
mention the “ Contrasts” as oue of his publications; more especially 
as he has not scrupled to attribute to him the illustrations in Brittou's 
Cassiobury—or as he spells it, Castuobury. Nagler, it is to be hoped, 
does not blunder quite so much by wholesale, in his notices of Con- 
tinental artists, because he is perpetually quoted as the authority for 
articles of that kind, in the new “Biographical Dictionary.” 

VIL Whatever the reviewers may say of Mr. Gwilt’s new work, 
they will hardly accuse him of servile adulation to the powers that 
be! Wheo speaking of palaces—instead of sliding in a graceful 
compliment to Windsor Castle as being the bright particular gem 
which redeems this country from the reproach of having no worthy 
abode for its sovereign, he damns it with faint praise, uttered in a 
very sneering tone. Windsor Castle, he gives us to understand, is 
very far from being a model for a palace, and that its attractions lie 
more in its site and scenery than in its architecture. He has taken 
care, however, that posterity shall not learn from him the name of the 
architect employed upou it, for no where does he mention Sir Jeffry 
Wyatville, whom he has excluded from his list of architects—as he 
has, likewise, James Wyatt, although he has given a place in it to 
some individuals of far less note. Of course the omission must have 
been intentional, since it is not for a moment to be supposed that 
either Mr. Gwilt or any oue else at all acquainted with the history of 
modern English architecture, shonld not know of, or forget, such per- 
sons. Surely James Wyatt might have been admitted into the com- 
pany of Isaac Ware and James Payne, neither of whom were very 
brilliant luminaries iu the art; although the first of them edited Pal- 
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ladio—a very great merit indeed in Mr. Gwilt's eyes. Whatever his 
real abilities, Wyatt was incontestitly a celebrated architect, and en- 
titled to notice, if only as forming an epoch in the art, by being the 
first to revive in practice, with any tolerable snecess, the pointed 
style. If such omissions are to be understood as tacit condemnations 
of the parties so excluded, they are not en that account the more 
warrantable. Mr. Gwilt holds his St. Peter's keys rather too tightly : 
since he passes over the name of Borromini in his list of architects, 
he would probably exclude that of Cromwell from a history of Eng- 
land, or Nero from that of Rome. Were biographical works to be 
drawn up on the same prineiple of exclusiveness, were the names of 
only the pre-eminently great and worthy to be admitted into them, the 
70 volumes of the Biographie Universelle, would shrink down to seven. 
After seeing Mr. Gwilt’s Paradiso, we should like to take a peep at 
his Inferno; and as we do not meet with Cagnola, Schinkel, Wilkins 
and Wyatville in the former place, we shall, no doubt, find them 
stowed away in the latter. 


THE ECCLESIASTICAL COMMISSION AND THE ARCHI- 


TECTURAL SOCIETIES. 


Оси present number affords much matter for meditation, and par- 
ticularly to those who think these are times to set the public and the 
march of intellect at defiance. To the unprejudived observer it will 
be pretty evident, that if the architects neglect their public daty, 
there are others who will do it for them. The profession must, there- 
fore, be up and stirring, or the Architectural Societies will play the 
Maires du Palais to their faincantisme. While the Royal Institute 
of British Architects can scarcely find matter for its papers or for its 
transactions, or any thing to do, lay architectural societies are spring- 
ing up over the country, which find plenty to do, and seriously threaten 
the prerogatives of architects. With the progress of these societies 
we are much pleased; they are a good sign of the times, they promise 
to educate the public, to employ the architect, and to preserve onr 
гпсіепё monuments. But here we must stop—we cannot allow the 
societies to be supreme judges of architectural merit and the dis- 
pensers of patronage; we think that they cannot become so without 
injury to the art and its professors: it must take away the responsi- 
bility from the architect and tend to patronize show instead of soli- 
dity. As an instance showing some of the fruits of the proposed 
system, we call attention to an advertisement from the Yorkshire 
Architectural Society in our present number, calling on architects to 
send in designs, without stating whether they are to receive either 
premium or employment, We also invite attention to the outrageous 
proceedings of the Ecclesiastical Commission, by which all the 
parsonage houses of the country are to be put under one architect; 
and the same steryotyped designs universally distributed. Now is 
the time, therefore, for the Institute to exert itself, to show regard in 
its proceedings, to defend manfully the rights of the profession, and 
to keep pace with the spirited exertions of the architectural societies. 


DIRECT ACTION ENGINES. 


As it has been our good fortune to have published drawings and 
descriptive letter-press of various engines of this elass—the pro- 
duciions of some well known firms, it is now our intention to give an 
apalysis of the same, as it relates to their general proportions and 
arrangements, strictly adhering to information derived from the pub- 
lished statements, making few comments, detailing facts, believing 
the same will be interesting to onr readers. We began with Mr. 
Field’s 2 eylinder engine in March 1840, Mr. Joseph Maudslay's an- 
nular engine followed in October 1541, which was succeeded by the 
Virago engine of Boulton and Watt, in its turn followed by the 7a- 
Serna’’s engine of Miller and Co., ending with a design fora pair of 
engines by Borrie and Co. of Dundee. We now propose to analyze 
these in the order cf their publication. 
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Afr Ее! do. cylinder eng ne, published March 1540, 
p. 49, coi. 3. 

Each cylider 35 in. diameter and 2 ft. 9 in. stroke, regular speed 
say 255 strokes per minute, or 195 ft. Then 
35 inches diameter = 962-115 inches area X 2 = 1924-28 inches and 

9242 e 5% 17208 
са = 73-593 horses for both cylinders, or in round 
numbers, say 80 н.р., for which they were probably intended. Г 

Piston Rods 3} in. diameter = 1021 in. area, less than, diameter 
of cylinder. 

Connecting Kod 55 in. diameter — 23-75 in. area, a little more than 
both piston rods. 

Air Pumps 24 іп. diameter and 2 ft. 4 in, stroke. The area = 
452 x 15 in. stroke = 12606 cubic iueles contents, and the cnbieal 
contents of both cylinders, (area 1924-23 X 45 m. long) = 55290:35 
cubic inches = 0:55 times the contents of air pumps. 

Condenser З ft. 10 in. across, 1 ft. deep, by 7 ft. 6 in. long = 28 ft. 
9 inn, say with convexity of cylinder buttoin = 30 ft. cube. 

Ек 
We have - = 915 of a foot per horse, or for air pump (contents 
30 : 
-a = 4:1 times. 
rals 

Shafts. Centre of shafts 12 ft. Gin. above bottom of condenser, 
or top of vessels floor timbers, adapted to a ship of У ft. 3 in. draft, 
wheel being 15 ft. З in. diameter, x 5:3 long and 21 in. breadth of 
paddle, neeks 92 in. diameter and 8 in. lung, same as annular engine. 

Slide openings, or ports, 114 in. long X З in. wide for each evlinder 
= 59 іп. area. Slide valve round, 15 in. diameter and 7 in. motion. 

Space required. Fore and aft = 10 ft. 9 in. 

Over all athwart = 12 ft. 9 in. 
or say a superficial space of = 132 feet. 


= 1:815 cubic feet) 


Air. Joseph JMaudslay's annular engine, pub. Nov. 1841, 
р. 969, vol, 4. 

Cylinder, 54 in. diameter == 2290 in. area, and diameter of internal 
tube = 25 im. = 491 in. area, and 2290 — 491 = 1799 in. the area 
of the working piston. Stroke 4 ft. — 200 ft. per minute at 25 
1799 x 200 x 71Ь. 

33300 — — 

Piston Rods. Two in each cylinder, each = 92 in. diam. = 11:044 
area X 2 = 22:088 or 54 in. diam. if in one, rather less than 54, diam. 
of cylinder. 

Counechng Red, = 5 in. diam. = 19:08 area, or less than both 
piston rods. 

Shafts, necks 94 in. diam. by 8 iu. long, same as in the two-cylinder 
engine, 

“Аи Pumps, 25 in. diam. = 531 in. area у 2 ft. stroke = 7-372 
cubic ft. content. Cylinder 12:5 ft. area x 4 ft. stroke = 50 ft. cube 


strokes. We have = 763 H.P. 


50 EE pa 5 
372 = 6°76 times the air pump. 


Condenser, „(as near as сап be obtained from drawing,) is 5 ft. X 


" : с < " 325 on 
6 ft. Gin. X 12 in. = 32:5 cu. ft. content. Then —— == 109/06 
76.3 н.р. 
. 39:5 . 1 
a foot per horse, or for air pumps La 44 times air pump. 
479042 


Slide openings, 19 in. long by 34 in. wide = 69-5 in. area, or smaller 
in proportion than the two evlinder engine. 

Space require, is fore and att, S ft. 6 in. 

Athwart, with 3 ft. passage between, 10 ft. З in. 

Say a superficial space of 135 ft. 

Ғиадо Engine by Bouiton, Watt and Со, pub. Feb. 1842, 

pe 90, rol. 2. 
Cylinder, 647 in. diam. = 32925 in. area, 5 ft. stroke, and 214 strokes 


! 4 32925 X 7 х 215 
per minute, or 215 ft. = 120 horses each. Thus — v 


= Koes. 
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Piston Rods, 6 in. diam. = 9597 in. area, say about + of eylin- 
der’s area. 

Connecting Rods, 61 in. diam. ends, and 74 middle, say 6$ = 33:18 
area, or about an $ more than piston rods. 

Length of Rod, is > ft.2in. Shaft being 19 ft. 9 in. from top of 
floor timbers of ship. 

Air pumps, section not shown on drawing, but appear to be 37 in. 
diain. = 7-166 ft. area X 2:5 stroke = 15°66 cubic ft. content per 
stroke. 

Cylinders 643 diam. — 22.70 ft. area x 5 ft. = 113-5 eu. ft. con- 

"14 


ә NECS n 
tents, and ---- = six times the air pump. 
15:06 


Condenscrs, each engine separate, 10 ft. 10 long x 6 (t. 3 х 2 ft. Sdeep 
= 150 cu. ft., but deducting slides, air pumps, foot valves, &c., the con- 
tent is 100 cu. It., or 50 for each engine, or 4 of a ft. per horse, and 


for air pump, — 377 times its contents. 


50: 
15:66 
Shafis are 114 in. diam. at necks, and bearing 13 in. long, the 
centre, bearing a erauk to work air pump, is 15 iv. diam. by 6 in. long, 
Slide Valves. Thoroughfares or ports, 5 iu. X 24 in. = 120 in. 
area. 
Hot Water Cistern, is 2 ft. 10 in. wide, З ft. 11 in. long, and 4 ft. 
lin. high, contents 45:3 eu. ft. less exhausting passages = 357 ft. 
2 SR 35.7 
Air pump contents 15°66 ft. we have —— = 1:02 


trne eontents. 183677 
times, say twice the contents of air pump. 

Waste Water Pipes, 9 in. diam., the hot water cisterns acting as an 
air vessel. 

Columns, wrought iron 7 in. diam. at bottom and 5 in. at top. 
Lower columns, east iron, 10 in. diameter. Space occupied is 18:6 
athwart, and t'l fore and aft, the width of cylinders. Air pumps 
being in centre line of ship, thus, 

18:6 by 6-4 = 1172 sq. ft. 
Air pumps 4 ft. Sin. х 6:6 = 304 p 
—— 147-0 sq. ft. 
Mr. Joseph Miller's Direct Action Eugine, published June 1542, 
fis. Wy taal 0 


Cylinder, 65 in. diam. (931531 in. area) 5 ft. stroke, 214 strokes or 
215 ft. per minute, power 151:33 horses. 
. 5 915 
а = 15133 x 2 = 302-66 H.P- 
Piston Rods, 6 in. diam. = 28:27 area, less than ¥, of cylinder. 
Connecting Rods, 65 in. diam. at end, and 73 in. at middle, say 63, 
= 33:18 in. area, or about } more than piston rod. Length of rods, 
8 ft. бі. Shaft, 19 ft. 6 in. from floor timbers. 
ir Pumps, 90 in. diam., (706-86 in. area, or 4-90 ft.) and 2 ft. 6 in, 
stroke; 1:90 ft. X 2:5 = 12:25 eu. ft. contents. Cylinder = 23:04 
P Б 115.20 
sq. ft.x 5°U =115-20e. ft. contents, and ES 
Condenser, each engine separate, З ft. 2 in. wide x 2 ft. 6 in. fore 
and aft, and 4 ft. 6 in. high eontents — 35 cu. ft. for each engine, 


thus 


= 9-4 times the air pump. 


2 = 238 of a foot per horse, and 3 


51 
contents of air pump. 

Shafts (as far as drawing shows) are 12 in. diam. by 14 in. bearing. 

Shde openings, 2A in. long, depth not shown, hollow slide, exhaust- 
ing between the two faces, steam given at top and bottom. 

fot Water Cistern, 2 ft. 3 in. wide, 1 ft. 4 in. fore and aft by 1 ft. 
Sin. deep. Contents = 5 cu. ft., or half air pump's content. 


ә 
and 12-25 


= 9-85 times the 


r 6 à д d 706 
Waste Water Pipes, 12 inches diam. = 113 iu. area, say ii 
3 


1 . 
45 part of air pump’s area. 


fot Water Pumpe, б in. or 02 in. diam. and about 21 in. stroke. 
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Columns of wrought iron, 5 in. diam. bolted to the top flange of 
eylinder, and not proeeeding to their bases. 

Space occupicd is marked 8 ft. by 18 ft. 6 in., but over the feeding 
pumps and slides it measures 9 ft. З in, and athwart over the steam 
pipes and expansion valves it is 19 ft. 6 in. according to the di- 
meusions marked 5 ft. X 18 ft. 6 in. = 145 ft. superficial. 


Mr. Peter Borries Engines, Dunder, designed Nov. 191}, published 
July 1942, p. 215, vol. 5. 


Cylinder 71 in. diam. (3959:2 in. area) and 5:6 stroke, 9215 ft. or 
191 strokes per minute = 155 horses each, or 372 н.р. for bot: en- 
939: m ә 5 
unos oe 2213 — 196 we. x2 — S2 uP. 
Mr. Borrie calls the eolleetive power of the two engines 352 H.P., 
at 210 ft. per minute, and ЛЬ. pressure; and further says, snpposing 
pressure 8:510. and 210 ft. = 426 н.о. We suspect these data to be 
taken from the government contracts, probably coined at the Wuol- 
wich mint; as we prefer the authority of the late James Watt, we 
have followed his system, his proportions and pressure. 

Piston Rods. # in. diam. or about 2, the cylinder's diameter. 

Connecting Reds, 7 in. diam. at end, and 9 in. in the middle, say 7 in. 
area = 35-45 or same as the piston rod. 

Length of the Rod, is 5 ft. 4 in. only, shaft being 21 ft. З in. from 
floor. 

Air Pump, is peculiar and novel in its application only, being De- 
sagulier’s double aetion pump, * solid piston, valves and side pipes. 
Its diameter is 45 in. and 2 ft. stroke. We have 45 іп. = 12:50 area 

51:195 
x 2 = 25:12 contents, and m 


4 


gines, thus 


i contents of tlie cvlinder. 
Condenser, one for both engines, as well as one air pumps it is 7 ft. 

wide, by 7 ft. long, aud 7:5 high = 367-5 total contents. Deducting 

ў 225 


372 


= 9 times the air pump, and 


air pipes and valves, Xc., its true contents is 225 eu. ft., aud 


Has 


*60 of a foot per horse, and 


t 


Siero 


9 : 
= 155 times, supposing two air pumps, ог one half to each engine. 


Shafts, bearings are shown 153 in. diam., and 22 in. long, or 1 to 
1*4 of the diam., or abont 3 in. larger in diam. than the proportions 
of tlie engines before detailed. 

Slide Falves, аге eirenlar, 19 іп. diam., ports 30 in. long, by 7 in. 
deep, — 225 in area. 

Expansion Slides, are very simple and effective, its motion very 
small, aud worked without noise. 

Hot Water. Cistern, is 12 in. fore and aft, 6 ft. high, and 4 ft. 6 in. 
wide, = 27-0 eu. ft., or for each engine = 13:5 cu. ft. or about half 
the air pump. 

Waste Water Pipes, and hot water pipes, not elearly shown. 

Columns, lower, of cast iron like J"?rago engine, and same diam. = 
10 in., top part is a east iron framing of tolerable design, heavy, 
though firm. We observe a good arrangement—the means of re- 
moving and replacing the steel strips in the eylinder guides, whieh 
soon wear from the great pressure. АП engines of this class (with 
guides) should be so made. 

Space occupied, is 10 ft. 6 in. from baek of cylinder to face of ex- 
pansion slide, aud 12 ft. З in. over the steam pipes, and 29% from out 
to out transversely, being a rectangle of that size, or say 236-25 ft. 

We have now analysed each of the tive engines separately without 
drawing any comparison between them, or offering any cumment or 
observation on their construction, or the adaptation of the direet 
action engines for vessels of the first rate class, such as are now being 
constructed by Government. Our only object fer the present was 
sim, lv to ascertain their relative proportions, and which we now pro- 
pose to give in a tabular form. 


і To be seen at the Souchwark Water Works and S.. Katharine's Doeks ; 
particularly the "utter, there veing six ршарѕ of this ceseription worked by 
twu dU horse engines, erected Ly Boultou aud Watt in 1928. 
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TABLE or PROPORTIONS оғ Direct ACTION ENGINES. 
2-Cylinder Taste Annular Engine. Virago. Miller’s. Barrie’s. 
| 
Погѕе power зо ac 80 76 | 150 151 | 186 
Cylinder, inches diameter oc T 22 35 each 54 643 65 71 
» length of stroke ft. in. 3) 8) j 41 0 5 8 5 0 5 6 
» Speed per minute feet 195 200 0 ee n 215 0 291 5 
Piston rod, inches diameter д 3} 2 of 31 | 6 6 7 
Proportion of ditto to eylinder .. ES E ; ats ae dis 
Connecting rod, inches diameter e 5% 5 | бі бі 7 
Length of ditto а ft, in. | Eb 8 6 8 4 
Air pump, diameter са inches 24 26 37 30 one 48 
ib length of stroke ft. in. & d 2 0 | 2 6 2) ej 
a contents BS .. cubic ft. 71:318 1372 18:66 9:95 2o: 
4 proportion to cylinder 1 to 25 6:34 675 | 6:9 9-4 6 0 
Condenser T cubic ft. | 30 0 32°6 | 50 0 350 225 6 (one) 
s space per H. P. .. enbie ft. 375 495 "3 2231 6 
2 times larger than air pump .. оа 441 44 57 9:85 45 
Shafts diameter .. Ка inches on 9% 115 12 154 
* — length inches 8 8 13 14 22 
| Slide openiug inches Зх 1а 35х19 ox 24 x 24 1$ x 30 
Hot water cistern cubic ft. noue none 35 2 5 0 13 5 
Waste water pipes inches square square 9 12 
Hot water pump diameter inches 7 бі 
Stroke length of .. ft. in. 2 6 ng 
Space occupied by engines, area ft. in. 131 8 138 10 147 6 143 0 936 25 
D fore and aft feet up 9 ! 8 6 6 4 оз 10 6 
££ athwart .. feet jer d 16 4 I8 6 | 19 6 19 3 
| i 
= —————— ~ 
THE LIGHT OF ALL NATIONS. 
In our Journal for October last, we gave a description of the | 
works then being carried on of the lighthouse proposed to be erected 
on the Goodwin Sands, and promised to give a drawing showing the 
construction of the caisson; since then the whole of the works have 
been destroyed, in consequence of a vessel in one of the severe gales 
in the middle of October last, during the night running fonl of it. 
Notwithstanding this disaster, we think it will be interesting to our 
readers to know in what manner the works were carried on, and the 
construction of the caisson; as the record of failures is frequently of 
as much benefit as the record of successful works, we have therefore 
obtained the following reports of its progress, for which and for the 
cuts we are mainly indebted to the Nautical Magazine. 
“On the 28th July, at half-past 10 o'clock. P.M. the Monkey steam- 
tug succeeded iu getting Mr. Bush’s caisson afloat. She went off from 
the beach in fine style, maintaining a vertical position during her 
transit, althongh she made a good deal of water. The pumps were 
kept going nearly the whole of the way out. About 5 o'clock, P.M., 
being at the appointed place, the tug east off the towing rope, and ce High Water. 


the caisson soon settled down, though a little out of the perpen- 
dicular, She at present declines from north to sonth about 2 ft. in 
24, yet it is believed that, in the operation of sinking the foundation, 
Mr. Bush will be able to rectify this. One of the large boats from 
the dockyard accompanied the caisson to the sand, having on board 
plates fer commencing the necessary work immediately. 

“On the I6th August, Mr. Bush reported that the caisson was 
sunk below the sands 16 ft. at low watermark, and that the whole 
portion was then 42 ft. high, being 9 ft. above high water, and that, 
in the course of the following week he hoped to add 10 ft. more, with 
every prospect of speedily finding a foundation suitable for the base 
of such an undertaking. 

“The annexed wood-cut represents the appearance of the caisson 
on the morning of the 21st of August, showing the mode by which 
the consecutive iron cylinders were placed over each other to 
form the building for the lighthouse; and showing also the settle- 
meut which had gradually taken place, as well as its inclined position, 
owing to the sund beneath it giving way over the foundation which 
is supposed to be of chalk. This inclination Mr. Bush appeared to 
have overcome by the report, dated the 12th September. 


ыва 


* Sept. 2.—Mr. Bush reported that he had iu conjunction with 
Lieutenant Batt, R.N., minutely surveyed the caisson, and found, that 
after the late stiff breezes it Пай adjusted itself to a more upright 
position; that there were 18 ft. of water around it at low water, but 
at 20 ft. distanee there were only 5 ft. А basin had therefore been 
formed by the strong tides, wliich proved most satisfactorily that be 
was but a short distance from the chalk; this was also confirmed by 
the caisson not having sunk for the three previous weeks more than 
5 inches. 
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“ары 12. Mr. Bush ag dn reported that he, accompanied by Lieu- 
tenant Batt, R.N., in Her Majesty's cutter Sealark, madle a minute 
survey of the caisson after the gale, (of the Gth instant,) and found 
that 1t had not tlie slightest effect upon it, and that it remained quite 
perpendicular aiter having been subjected for many hours to the 
violence of the storm." 

A small stage was washed off, which was not of any importance 
whatever; and the spar and derrick. The part shown by the dotted 
line was also broken away. 


Ig. 2.—Section of Caisson. 


V1 ight nf Caisson, 
E T 


By a reference to our description in the Journal for October last, 
ilie annexed engraving, Fig. 2, will explain the construction of the 
jron caisson, 


NOTES ON EARTH WORK, EXCAVATION, CUTTING, AND FORMING 
EMBANKMENT UPON RAILWAYS. 


Articte III, —ExrrNT, Form, AND PROPORTIONS. 


+ Modern practice has reduced it to a price per cubie yard.” 
Professor Vignoles Lecture. Dec. 1611. 


Ix my two previous communications (see pages 84 and 186 of the present | 


volume,) I have endeavoured to show what is the price of earth work, taking 
ordinary soil as the standard, and then stated the price of excavation to be 
414., and of forming embankment under one mile in length to he 12d. and 
3d. extra per additional mile; aud taking the average length to which earth 
has been led, I find earthwork to have cost on the following lines, Midland 
Connties, 13¢., Derby and Birmingham, 1924., Great Western, 12d., and North 
Union, 1034. 1 have alsa stated, at page 186, the extent to which it is pru- 
dent to employ horse power to be 23 miles, and even when there is a steam 
horse, as the locomotive was ance named, it is not prudent to carry earth more 
than 4 iniles. 1 now propose to consider whether it he not morc economical 
to run excavation to spoil where it is got, and purchase earth on the spnt 
where it is wanted, and for embankment to get it from a side cutting out of 
the line of railway. At page 84 of the prescot volume I have given a 
table of the cost of back cutting or earth excavation from or in the lioe of 
intended railway. J now, for the sake of courparison, give a similar table of 
the cost of side cutting. 

The side cutting was of similar material to the cutting in line of railway 
formerly described, and was madc fram an angular severance; the length of 
the side of the triangle next the line was about 20 chains long, and the em- 
Dankment formed wes abont 12 ft. in length, about 12,000 cubic yards were 


moved without the aid of rails, by barrows only; the total quantity being | 


about 40,000 yards; out of 26,000 yards that were moved, 18,000 were got 
within 20 yards of the edge of the railway, 6000 within 25 yards, and 2000 
beyond 35 yards. The contractor was paid per eubie yard Gd. within 20 
yards, 714, witlin 35 yards, and 81d for all beyond that distance. Asa 
security for the performance of the contract, one penny per cubic yard was 
retained ont of his payments, until half the quantity was performed, and he 
was paid 14. per cubic yard extra for ballast, which was raised from the 
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bnttom with horse runs. By a cnmparison with the pricc paid for the former 
cutting, it will be seen that no great difference exists as to price, neither as 
to the expedition of the one process over the other * The preceding and fol- 
lowing tables were obtained by a close attcution and personal superiutend- 
ence of several months, and at an expense that few contractors would go to. 
The number of wagons were counted by the sub-cantractar at the face of the 
work, and by a person at the tip on the part of the employer; in one case 
the snb-contractor had bribed the counter to make a false return of the num- 
ber, but as he was not content with a small defection, it was fonnd out on 
the second day. Пай it been otherwise, the defalcation would have been 
difficult of detection, as from natural canses, weather, lost time, difference 
of the earth’s tenacity, the number of yards excavated by each man employed, 
varying as much as cent per cent. 


TABLE or Cost or Excavation FROM Sipr CUTTING. 
No. of No.of Wagons Nn. of Wagons Cubic yds. 


1837 days’ work. of 2} c. yds. of 1$ c. yds. pet man. 
March 11 258 40 1152 ss 
18 248 84 1150 8 nearly. 
25 208 245 1302 175 
April 1 376 338 1324 6 full. 
8 312 215 125] 8 nearly. 


TABLE OF THE NUMBER OF MEN TO NUMBER OF WAGONS. 


No. of Wagons of 
23 с. yds. cach. 


No. of Wagous of 


No. of Men. Хо. of Days. 15 c. yd. each. 


50 1 185 
50 1 Ж: 925 
50 1 es e 294 
54 1 17 216 
54 1 25 133 
49 1 14 190 
60 1 61 201 
22 1 9 138 
51 1 4b 239 
52 2 31 406 
60 2 119 447 
60 1 61 201 
60 1 58 " 246 
22 1 9 138 
54 1 25 133 
54 1 Al 203 
54 1 3 181 
54 1 36 192 
36 4 48 754 
50 З, 5 741 
32 2 31 406 


By comparing the above table with the former tables, it will be found 


' that side cutting is a smal! fraciion cheaper, but the cxtra quantity of ma- 


terials and consequent expense will make the two processes equal or 
nearly so. 

Now tbat the excavation is to be executed at both cuds, it will cost only 
9d., and having previously stated four miles as the distance or extent to 
which it is prudent earth should be transported, the cost of which is esti- 
mated at ls. 94. by the scale of leadage I have the diffcreuce of 1s. 
to play upon. Let us suppose that the land for side cntting is cntirely 
destroyed, and that it was purchased at tlie rate of 70/7. per acre, and that the 
excavation could he got down 6 feet over the whole surface without having 
to contend with water, which would be as much as could be done, the lo- 
cality of embankment being valley, often abonndiog in water; under the 
above circumstances, the earth would cost excavating 44. per cubic yard, at 
the side entting end, and if the value of the land at the spoil end be caleu- 
lated at half the purchase price, which is only injured, not destroyed, it will 
cost 2d. per cubic yard more, making, with the cost of excavating, 64., 
which will leave 6d. ; this will pay for carrying the earth 2 miles further 
than first estimated, hence six miles will be the horizontal extent to which 
earth work can be removed with prudence, or the puint where hack cuttings, 
with a leadage of - miles, and side cutting with a lcadage of 6 miles, will 
cost equal or ls. 9d. per cubic yard. 

Having disposed of the horizontal cxtent to which carthwork may be re- 
moved, 1 will now cansider the transverse extent, aud the comparison of 
the cost at one end of open cutting with tunnel, and at thc other end em- 
bankment with viaduct; 1 will first then proceed to show where the cost of 


1 The Table in the last March No., p. 85, col. 2, linc 26, should be, 
* the fourth the cubic yards moved per man," instead of “the fourth the 
price per cubic yard.” 
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a tunnel and cutting coincide, taking the cost of a lineal yard of tunnel at 
40, and the cost of earthwork at ls. per cubie yard; when the transverse 
sectional areas amount to 800 superficial yards, the value of the two will co- 
ineide and give us the transverse exteat of cuttings. 

Then as to embankments, taking the number of cubic yards in the trans- 
verse area at 1s. per cubic yard, and the price of brickwork for viaducts at 
ls. per cubic foot, or 27s. per cubic yard, then the two prices will coincide 
when the cnbical coatents of brickwork in any given length of viaduct is 
27 times the cnbical contents of an embankment of the same length. 

The most extensive excavation known to me is the Cowran, on the New- 
castle and Carlisle Railway, which is 40 chains long, and averages 43 ft. 
deep, its greatest depth is 112 feet; the material is sand without water, and 
the slopes are 14 to 1. The highest mound or embankment is also in the 
North, on the Hartlepool Railway, which is 80 feet high. The amonnt of 
earthwork per mile on the Midland Counties Railway, London and Bir- 
mingham, and North Union, were respectively 100,000, 107,000, 125,000, 
cubic yards. 

There are other embankments of considerable extent in the North of 
England, and on the Bishop Auckland aud Weasdale Railway. The Den- 
burn Brook, Etherly Dean, Gaunless, and Wear embankments are of 
the respective heights of 48, 71, 78, and 50 feet. Оп the 1lartlepoo! Rail- 
way, the llesleton Dene, Edder Acres, and Pespool embaukments, are 
respectively of the height of 80, 70, and 60 feet. On the Clarence Railway 
there is the Whitton embankment 72 feet high, and the Stillington embank- 
ment 60 feet high. The cutting will be as a matter of course of an ana- 
logous extent; there are on the Clarence Railway, the Russel, Whitton and 
Rudds Hill enttings, of the depth of 30, 42, and 07 fcet, the latter through 
new red sandstone, and their cubic contents are respectively 100,000, 220,000, 
and 200,000 cubic yards, being nearly equal in extent to any of the works 
on the far famed Liverpon! and Manchester Railway. 

The form of embankment will depend on the material of which they are 
composed, and the angle at which the slopes will stand. The ratio has 
been stated to be 


For entting under 26 fect deep óc 15 to 1 
Ditto exceeding o5 ос om Me M 
Fnr embankments exceeding 50 Б 2} to 1 
Ditto under do. о о! 


Formation levels are regulated by the gauge of the railway, and distance 
between the tracks of the road, and proper allowance for side drains. On 
the Great Western, where the gauge is 7 feet, and the distance between the 
two roads is 6 feet, the width of cutting at the formation level is 292 feet 
and 31 feet, and embankments 345 feet, aud between parapets of bridge 
30 feet. On other lines where the old gauge of 4 feet 85 inches is used, 
aud the distance betwcen the two roads 4 ft. 8X in. also, a uniform breadth 
of 27 ft. is nsed. A considerable difference of opinion exists on this suh- 
ject, viz, the proper gauge of railway; and it is supposed to be a gauge 
between the two above-named, the Eastern Counties haviag adopted 5 ft., 
the Scotch Railway 53 ft., the Irish Commissioners 0 ft., and the Belfast 
and Armagh 6 ft. 2 in. 

To return to the Great Western, the width at level of rails in cutting is 
40 ft., level of ballast 25, 261, and 28 ft.* On the Midland Connties 
Railway the formation and cntting was 27 ft., as also the top of ballast, 
and of embankment 40 ft., being 54 ft. wider than the Great Western, al- 
though the old gauge was adopted. This is the only line where earth in 
mounds 34 ft. high was made along the embankment to act as a parapet; 
this was the reason of the extra width: these mounds were abandoned on 
acconut of their expense and their snbsiding unequally. 

The following rule of progress of earthwork on the Midland Counties 
Railway I extract from the local papers, beiog retnrned by Mr. Thomas 
Woodhouse, who I believe is the only engineer who has given such a com- 
plete one to the public. 


No. of Station- 
No.of cnbieyards No.of Locomo- ary 

1839. Men. рег month. TIorses. tives. engines. 
23rd March to 20th April 5071 371,082 511 3 1 
20th April to 18th May 9138 297,960 513 3 2 
4th June to 30th June 4038 13,933 2585 pp 
27th Aug. to 22nd Sept. 4373 205,037 438 1 » 
22nd Sept. to 27th Oct. 4597 284.160 498 1 I 
27th Oct. to 24th Nov. 4185 210,722 505 1 1 
21th Nov. to 29th Dec. 4035 195,174 457 2 1 


_ * On the sections of railways, the formation level is shown by a black 
ine. ІТ level of top of ballast by a blue line, and the leve! of top nf rail by 
à red liue. 
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The following are the mishaps which have been most prominently before 
the public. On the Great Western, the Sunning cutting in Berkshire, 57 ft. 
deep, with slopes 2 to 1. On the Croydon Railway, at New Cross, about 5000 
cn. yards slipped, and stopped the irefüc, the stratum being plastic clay inter- 
mixed with strata of sand aad gravel. On the North Union, the Ribble em- 
bankment 45 ft. high, principally saud, with a 20 ft. culvert, fell in; a 
similar осспггспее, with an 8 ft. culvert and 40 ft. embankment, happened 
at Paddington, on the Great Western Railway. The Hanwell embankment, 
on the same line, about 70 ft. high, sunk about 13 ft. in опе night, in con- 
sequence of being seated on a soft clay, the turf. hedzes and trecs were 
displaced at a distance of 100 vards on the south side of the line; it was 
remedied by weightiag and increasing the ratio of the slopes, and by driving 
an adit to drain off the water. A bridge of 3 arches had to be taken down 
on the Pontop and South Shields Railway, being forced in by pressure of 
embankment; on the dock branch of the Brandling Junction Railway, a 
similar event took place. I have enumerated the above with no invidious 
feeling, hut merely to show that a considerable allowance is due to con- 
tractors for their risk in upholding works after completion, which is now 
generally compulsory for the first year after their completion. In conclusion, 
I refer you to the quotation at the head of this paper, from Professor 
Vignoles, and I trust f have answered the query as to the price per cubic 
yard in actual pence; the Professor in a subsequent section states, “ the 
price of earthwork abstractedly. is the amount of work that an able bodied 
man can perform in a day.” I wish the Professor had given the amount of 
work done by an able bodied man, and not dealt so exelusively in generalities. 

I had prepared a table of the principal cuttings and embankments on the 
various public works, giving the local name of each, with the length, 
depth, quantity in cubie yards, value of the strata, time oceupied in exe- 
спііоп, the ratio of the slopes, and as far as could be ascertained, the cost 
per cubic yard, as also tie datum line of the several railways, and the 
highest summit yet overcome above the level of the sea; but I was afraid of 
nonecessarily occupying the pages of the Journal with superfious matter, 
and merely now state that the Northern lines are as heavy as the Southern 
in extent of individual kuolls, as the following brief comparison will show. 
Northern lines ;—llartlepool, Crnnden cut, 800,000 cubie yards; Clarence, 
Russell's ‘cut, 100,000 cubic yards. Southera lines;— Liverpool and Man- 
chester, Olive Mount excavation 480,000; Kenyon 800,000; Edge Hill 
220,000; Ram ІНП 220,060. The now almost forgotten Cromford and Nigh 
Peak Railway is the most extensive in rock excavations, principally nf the 
hardest mountain limestone, and 168,000 cubic yards have been taken from 
ove hill; this line has more variety of strata than most others, going through 
sandstone, clay, clunch, shale, freestone, lime, and grit. An elaborate acconnt 
is published in the Companion to the British Almanac, 1830, hy Thomas 
Woodhouse, Esq., C. E. Extensive as the above works are, they are sur- 
passed by Telford's canal works at Birmingham, the Bloomfield cut being 
80 chains long aad 90 ft. deep, containing 1,009,000 cubic yards; the 
Smethwick 160 chains long, 71ft. deep, aud containing 1,097,000 cubic vards, 
and being executed in 25 years. the slopes being 1i tol. 1 will perhaps 
return to this subject again, and give superiatendence, account, and measnre- 
ment. 

St. Апп’, Newcastle-on- Tyne. і Onn: 


RE-OPENING OF TIIE TEMPLE CHURCH. 


It is natural to aticipate with eagerness, aud to contemplate with some- 
thing of exultation, the re-opening of a long closed religious edifice; and 
when, as in the case of the Temple church, the charms of antiquity combine 
with the claims of sanctity to render landable a liberal, yet reverent, resto- 
ration, every one must enter into the feelings, blending in some degree the 
pleasurable and the proud, with which the modern Templars flocked to their 
ancient church, so worthily honoured by its present gnardians—so hallowed 
by associations of the past. Invested by age with no common historical 
iaterest, its site half consecrated by memories of the enthusiastic, thongh 
mistaken piety of its warlike founders—its existing form presenting a noble 
specimen of Gothic architecture in all its chastened beauty, its solemn dig- 
nity, and grand simplicity—it has becn restored with a liberality which, 
lavish as it was, was not only directed by the purest taste, but controlled by 
the most discerning judgment; and, above all, by that deep reverence for the 
venerable antiquity, and that duc regard for the nature and sacred character 
of the building, which allowed not even gencrosity to be misled, nor per- 


mitted an ardent desire for the accumulating of all the bonours which re- 
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spect could dictate or wealth supply, to alter the edifice one jot more than 
was requisite ta lend renewed durahility to its antique beauty, nar to heap 
upon a Christian church a too meretricions adornment. On the one hand, 
then, we were gratificd at finding the design of the building a little changed; 
and that, even in details, the alterations were not only in the way nf renn- 
vation, but principally, in the strictest sense, of restoration. Tbe church is 
a nable exemplifieation of the unquestionable, but often forgotten truth, that 
the true sublime depends not upon size; and, that simplicity is, after all, a 
main element, alike in the beantiful and the grand. Nothing can be more 
simple, yet nothing more truly imposing—striking with a sense of blended 
grace and grandeur, than the interior architecture; the two rows of dark- 
coloured marble, rising in slender усі stately beauty like truvks of lofty 
trees, while the equally simple yet surpassingly lovely traeery of the arches 
which from their summits realize an enduring embodiment of the artless in- 
terlacing and the overhanging foliage of a noble grove. The rouud church 
at the entrance is spacions, and, openiag into the body of the building, af- 
fords an unobstructed view right through to the chancel, over which and 
nearly along the whole breadth of that end are seen splendid painted win- 
dows, the colours of which, bright in pristine beanty, are certainly as bril- 
liant and as heautiful as any we remember to have seen—blending in softened 
hues the glowing purple or the milder violet, “ е cloudy crimson or the 
misty hlue;” through which streams “the dim religious light,” admirably har- 
monizing with the restored colours of the roof, which, with the more sub- 
dued tints of the side windows, give an air of warmth and repose to the 
edifice quite in keeping with the general tone of its Gothic architecture. 
The continuity of view, so essential to the sense of grandeur, is not broken 
by any obstruction, the organ heing in a side recess; the pulpit aud reading 
desk masked in the line of pillars on each side (though in the best positions 
for andibility) ; and the interior as little as possible broken up for purposes 
Vf seats—there being no pews. properly so called; the students’ benches in 
the centre and stalls at the sides—so that the general impression, at first 
sight, is that of chaste and simple beauty, and every subsequent view serves 
to deepen the feeling of ihe softened harmony that pervades the whole, 
while over all 


“the spirit of the gray old Ите 
* Still breathes around the faue au awe snblime,"— 


” 


though no longer, from “the shining mail and banners free” of its early 
occupants “flashes the light of ancient chivalry.” Everything, indeed, 
throughout the interior manifests a just appreciation and a constant feeling 
of the sacred character of a ehurch: this is equally apparent in the studious 
ahstinence from all inappropriate adornments, and іп a eareful attentian to 
all the important accompaniments of service, as is exemplified in the liberal 
supply of prayer-hooks and bibles. The benehers have been evidently guided 
iLroughout by a desire to adopt the just medium between a meretricious 
magnificence, out of keeping with the character of a church, and a cold eor- 
reetness, equally at variance with the majestic style of the architecture, Their 
aim has been to make all adornments harmonize with the spirit of the an- 
cient design, an allusion to which was not inappropriately made by the 
Master of the Temple when referring, at the close of lis sermon, to the 
restoration of the building. le deprecated (while applauding the homage 
paid by wealth te religion) a departure, in the decoration of such ancient 
churches, from the heautiful simplicity of their general design, which (he 
observed) in this ease eminently exemplified how mueh better our ancestors 
understood the eharacter of saered architecture than their descendants; 
there should, he said, be nothing in the way of ornament calenlated to at- 
tract attention too particularly to itself; while, on the other hand, there 
*onght to ће a gencral tone in harmony with the grand heauty of a Gothic 
ciifiee. Assuredly, the architecture of such buildings was the design of 
these who “dreamt not of a perishable hoine "— who felt that “feelings 
which from Heaven are shed” naturally ally themselves to sympathies of 
kindred, though perchanee of subordinate natnre;—and that while man is 
influenced by the spirit breathed into his “inner senses” through the 
medinm of external objects, it might be well to enlist these influences on the 
side of the sacred and the eternal; and if in some sort a superstitious spirit, 
impelled by a naturel and not improper ardour for the heaping on religion 
all imaginable honour, induced them to transgress the legitimate limits, and 
lose the distinction, severing the subordinate from the superior, theirs was 
an error into which, perhaps, there is less danger of our falling than that 
enntrary oue, of imagining (in the words of an eloquent living preacher) 
* that in religion, more than in other cases, men can be entirely independent 
of associations ;"—of supposing (as said Robest llall) “ that there need be 
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по very great difference between a temple dedicated to the Most High and a 
commoo building "—the mistake of thinking that it can he wrong to invest 
the “ outward aud visible” appliances of religious worship with as much of 
attraction as is consistent with a dne sense of the distinction so justly 
pointed out by the Master of the Temple, who remarked that there was 
nothing around him whieh could have the effect of diverting attention from 
the object and design of edifices so sacred ; and though, indeed, it might be 
that to strangers accustomed to churches of humbler architecture, there 
might be something at first view exceedingly splendid in the aspect of the 
interior, the effect of a very little familiarity would be a feeling of entire ap- 
propriateness, consistency, and harmony— 

“ The arch and architrave divinely grand ; 

“ The fairy fretwork of the cunning hand; 

“The harmony of stone, the coloured light 

** That gleams through rainbow windows dimly bright— 

“ По ean we gaze, nor turn fram earth to heaven, 

“ As thongh some finer sense were newly given ?” 
You felt that there was nothing in all you saw about you to detract from, 
rather ta enhance, the feelings of devotion; that it was something. at all 
events, if not all, to have thus ministered amid 

“ The sanetities combined 
“ By art ta unsensualize the mind,” 

incitements tending “ to raise the heart and lead the will by a bright ladder 
to the world above;" and while listening to the “ pealing organ " and 
the “solemn chant” of the cathedral service (conducted, as it was, in a 
шаппег so subdued and so chastened as to be enough to sileace for ever the 
cold and shallow stigmatizers of such chanting. as neeessarily savouring in 
any degree of aught save the harmonious and the hallowed,) its music 
seemed “lingering and wandering” (in Wordsworth’s lovely language) — 

** Like thoughts, whose very sweetness yielded proof 

“ That they were burn for immortality.” 
You felt that these were inftuences calculated “ not to divert, but to inspire; 
that they served ‘ without offence, to aught of highest, holiest influence ” 
(still borrowing from the great poet of our age), but to “recall the wan- 
dering soul to sympathize with what man hopes from lIeaveu ;” and to pro- 
duce impressions perfectly consistent with the beautiful liturgy (admirably 
read,) and with the impressive and able discourse of the Master, which we 
should he desirous of describing from memory, did not respect, alike for the 
preacher and his theme, forbid us. 

For ourselves, in the fecliogs which pervaded our mind at the elose of 
this first, in (we trnst) the long uninterrupted succession of future services 
in this noble church, where mingled gratitude to the benchers of these so- 
cieties whose funds they have with so much munificence expended in this 
highest of all objects; and gratitude, more remote in its application, to the 
founders of those ancient institutions, which thus act as eonservators of so 
much that is valuable and venerable, and whose powers are so worthily ap- 
plied to the employment of wealth in a manner calculated, beyond the more 
immediate results of their liberality in the renovation of a building which is 
their noblest heritage, to afford an example worthy of every possible imi- 
tation in the restoration of similar memorials of ages assuredly nobler in 
their religious foundations, though not so orthodox in their religious faith 
as is our own; in preserving (that is) all that is valuable in legacies of the 
past, far purposes mest sacred and most important to the present. And if 
the mind could not altogether exelude the recollections of those misguided 
warriors, whose name and whose memory yet linger on the spot which een- 
turies ago their stern enthusiasm hallowed, it was not, perhaps, an unfounded 
idea that as from their chureh uothing has been removed that was at all 
necessary to the simple harmony of its majestic design, so amid the more 
peaceful fraternities that have suceeeded them their virtues have not heen 
discarded along with the alloy of their superstition; but that, with a more 
enlightened liberality, there survives among the modern Templars all the 
high and honourable fecling (without its accompanying delusions) which for 
the most part characterized the Templars of old.— Times. 


Royal Steam Navy.—A handsome and powerful steam-vesse] is ordered to 
be built, and named the ** Trident," and it is prubable she will be constructed 
for the sole use of Her Majesty. The vessel is expected io be ready for 
launching at an early регіо next season. The Trident will be equal. it not 
of larger dimensions, to the Devastation, and will be fitted with the compact 
and superior [engines invented by Messrs. Maudslays and Field. The port 
at which she will be built is not yet known, but Pembroke has been named 
as the most likely place, the slips in the other dockyards suitable for building 


her being already appropriated for other vessels. 
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NOTES ON STEAM NAVIGATION. 


Paddle floats are usually either of fir 3 in. thick or elm 23 in. thick. 
Each float should consist of only one ріеве, either from being cut off a 
plank as wide as the float, or from the pieces being bolted together 
edgeways if consisting of more than oue. These bolts should go 
right through the float edgeways with a head on the one end and 
clinched on a ring at the other. There should be 3 in each float, and 
in distributing them care should be taken that they do not come in 
the way of the bolts which attach the floats to the arms. 

Paddle bolts and plates constitute an item of considerable expendi- 
ture, especially if tbe ship's carpenter is negligent in screwing up 
the bolts firmly. New floats are particularly liable to become loose 
from the compression of the timber, and the bolts should therefore be 
tightened on every convenient opportunity. It is not uncommon to 
nick the thread of each paddle bolt with a chisel to prevent the nut 
from unscrewing, but this will seldom be necessary if the bolts be pro- 
perly screwed up. When a float is broken, which wil! sometimes 
occur in a heavy sea, some of the paddle bolts will generally be lost, 
but none onght to be lost from any other cause. The earpenter in 
getting new bolts should always feteh back the old ones, if only to 
show tbat there has been no considerable loss from negligence. On 
one of the outward voyages of the British Queen she lost every float 
on the weather wheel, and was placed in considerable peril in conse- 
quence. This we are inclined to attribute to the circumstance of the 
bolts not having been tightened after they had been shifted. The 
vessel on the occasion to which we refer had been in dock, and all the 
floats had been removed to enable her to goin. When she came out 
the floats were replaced, and we doubt not the bolts were screwed as 
tight as possible. This was in London: the vessel then started for 
Southampton, where the bolts should all have been tightened before 
she put to sea ; bnt this we believe was not done, and the exposed 
wheel lost all its floats in consequence. Some of the floats indeed 
were probably broken by the violence of the waves, but the greater 
number we suspect were lost from the slackness of the bolts. 

Against the rapid erosion of the paddle bolts by the sea water we 
know of no defence except frequent painting. The wheels should be 
well painted with red lead about four times а year. Red lead is, we 
think, a better protection to the iron than coal tar, and is much more 
manageable in its application. It will penetrate into all the joints 
and minute interstices which coal tar will not do, and will also adhere 
to the iron more firmly. Coal tar will sometimes peel off, especially 
if the wheel has been at all wet at the time of its application; and 
the iron will not unfrequently rust beneath the coal tar. 

As paddle bolts are an article of large consumption, it is of course 
desirable to produce them with as little labour as possible. The 
practice of the London engineers is to wind a bar of square iron round 
an upright mandril fixed in the ground in the same manner as the 
links of cables are made, and then to cut every round of the spiral in 
two places; so that every round of the spiral will make two bolts. 
The mandril must of course be of the figure formed by placing two 
bolts with the point of the one touching the hook of the other. The 
nuts of the paddle bolts should not be hexagonal but square, and the 
earpenter should be provided with two or three good stont spanners 
that will fit on the nuts easily. These spanners should be single 
ended; the handles should be straight, and furnished with a hole at 
the end, through which a rope yarn should be rove. Whenever the 
spanner is used, the rope yarn should be tied tothe rim of the wheel, 
80 as to prevent the spanner from being lost should it happen to stip 
or fall from the man’s hands into the water. Sufficient length of rope 
yarn should of course be left to permit the spanner to be wrought 
without impediment. The nuts of the paddle bolts may be quite well 
stamped ina die; a good stout punching press will answer very well 
for the compressing power. 

Horses porer.—There is a blessed uncertainty among engineers as 
to what area of piston and length of stroke constitutes a н. v. ; in fact 
every engineer appears to have a measure of his own, whereby 
about as much confusion is introduced into engine making as would 
arise among the haberdashers if every shopkeeper had a yard mea- 
sure of greater or less length than his neighbour. A horse power is 
as much a conventional unit as a ponnd avoirdupois, and we think it 
а disgrace to the Institution of Civil Engineers that it has not ассп- 
rately defined what a horse power is. Mr. Watt, it is true, determined 
a horse power to be 33,0001Ь. raised one foot high in a minute ; but, 
however useful such a standard may be for the power exerted by an en- 
gine with the power exerted by horses or any other species of prime 
mover, it is wholly useless for commercial purposes. Іп short it may 
inform you of the power actually exerted by any engine, but not of 
the number of horses power which a given diameter of cylinder and 
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length of stroke are equivalent to. If a mau purehases an engine he 
is charged at the rate of so many pounds sterling per horse power, 
and how is he to ascertain whether he has that number of horses 
power or not? He has no means of finding out, because it has not 
been defined what a nominal horse power is, and every engineer 
makes it a different quantity. Thus the West India mail packets are 
all said to be of the same power, but he will be very far out who shall 
conclude from thence that all the cylinders are of the same diameter. 

Messrs. Maudslay & Co.'s 400 н.р. is about 72 in. diameter of cy- 
linder. i 

Messrs. Miller & Co.’s 100 н.р. is about 74 in, which is just about as 
reasonable as that one man’s foot should be twelve inches and another 
only ten, Again a given sized cylinder, if devoted to the propulsion 
of a vessel through the water, is rated differently from what it would 
be if used for any purpose on land. And in Messrs. Maudslay's 
marine engines, while a cylinder of 474 in. diameter and 5 ft. stroke is 
rated at 50 H.P. if on the side lever plan, а 45 inch cylinder and 5ft. 
Gin. stroke is only rated at 75 н.р., if on their double cylinder con- 
struction. Such capricious variations appear to us extremely re- 
prehensible, and are calculated, we think, to give a false impres- 
sion of the force of a new kind of engine or delraud purchasers of 
a part of their measure in the old kind. The power of an engine 
ought manifestly to be some function of the cubical capacity of the 
cylinder, and that function should not be determined by abstract or 
scientific views, but by the intent to equalize the cost of production 
for the same power whatever be the stroke and diameter. In other 
words an engine of the same power should cost the same money 
whether its stroke be longer or shorter than that of other engines, 
any increment in the stroke being so compensated for by a deeremeot 
in the diameter, so as to keep the expense of production unaitered. 
This standard, it is true, would no longer be a measure of the power 
exerted, but of the expense incurred, and therefore “horses power” 
might be an inappropriate name for it. But the term horses 
power is not even now expressive of the real power an engine exerts, 
at least in common language. The actual power is sometimes de- 
termined for scientific purposes by means of the indicator, but it is by 
the nominal power that engines are bonght and sold and always 
spoken of, unless when the contrary is expressly stated. The term 
horse power is therefore as applieable to the proposed new measure 
as to the existing one, yet we think a better term miglit be invented. 

The followiog is Boulton and Watt’s rule for determining the no- 
minal horses power. 

Let D = the diameter of the cylinder in inches. 

V = half the velocity of the piston in feet per minute. 
(05—40) У 
Then oT ms 
2650 

But how is V to be determined before perhaps the engine has 
been made? Boulton and Watt fixed upon an empirical velocity for 
each different length of stroke. The several velocities are as follow. 


= the number of nominal horses power. 


stroke. velocity. 
ft. ia. ft. 

2 0 : A : Я 5 160 

DES * 5 170 

3 0 z 5 180 

3 6 5% on S5 AQ со 190 

4 0 А ss RT ae we 200 

1 6 4 S A. не s 216 

5 0 " 9920 


And so on with 10 feet of additional velocity for every 6 inches of 
additional stroke. Yet this rule does not give results answerable to 
the dimensions observed by Boulton and Watt in their marine engines. 
Thus the original engines of the Thames and Shannon constructed by 
Boulton and Watt, were rated at SO H.P., the cylinders being 474 in. 
in diameter, and the length of the stroke 4ft. Gin. (47:5) — 4 (47-5) = 
2056-25 x 105 == 217930 — 2650 = SB н.р. nearly, instead of 80. 
Land engines of 434 in. diameter of eylinder and 8 ft. stroke, making 
I6 double strokes in a minute, were rated by Boulton and Watt at 
80 н.р. The average effective pressure on the piston is rated at 
barely 71b. per square inch, and the power may be thus computed, 
(133)? X 7554 = 1490-2 x by 7 and 266, and — by 33,000 — about 
80 нр. In marine engines a greater area of piston is allowed to re- 
present a horse power than in land engines, because the motion of the 
piston is supposed to be slower, but the effective force is calculated a 
little higher, or at 7-3 per square inch. 

To heighten all this perplexity, M. Pambour proclaims to all- 
nations that the boiler is the true measure of an engine's power, and 
with the forwardness proper to a little knowledge, maintains this to 
be а discovery of his own. All engineers and must amateurs have 
long known that the power produced by au engine is proportional 
simply to the steam expended, provided there be no accidental cir- 
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rumetaneds to influence the result, and that the piston be not made to 
travel at an extreme velocity. М. Pambonr's discovery, therefore, 
contributes nothing to our knowledge of the subject, unless it be his 
intention to allege that the power of an engine is to be determined 
by guaging the boiler instead of the cylinder. 1f this be his aim we 
wilingly surrender to him the full credit of the ingenious suggestion. 

We trust the Institution of Civil Engineers will give their early at- 
tention to this subject, and define what function of the length and di- 
ameter of a eylinder a horse power should be, so that a uniformity of 
measurement may be established among engineers, and purchasers 
шау know what they are buying. Should this not be done by the In- 
stitution we shall attempt the task ourselves—giving the proportion 
of our principal engineers, the rules for finding those proportions, 
and a new unit of our own. 

Surcharged steam.—The question has been frequently raised whe- 
ther steam to which a high temperature has been imparted without 
increasing its elasticity is more economical than common steam. The 
specific heat of steam has been found by experiment to be 847, that 
of water being 1, and if this result is to be relied on, there appears to 
be a saving worth attending to in the use of surcharged steam. Yet 
it appears questionable to us whether the specific heat of steam is 
not the same as water, the apparent diversity arising from some error 
in the experiment, which indeed in researches of such delicacy it is 
almost impossible to exclude. There are many analogies in favour of 
the conclusion that the specific heats of bodies are inversely as the 
atomic weights, and if that doctrine be true, the specific heats of 
steam and water must be the same. Yet great economy is said to 
have been realized by the use of surcharged steam, and upon the 
whole it seems worth while to inquire what amount of benefit may be 
expected from surcharged steam at a given temperature snpposing 
the specific heat of steam be such as has been determined by experi- 
ment. 


If 6 denote the density of the steam, Шеп 45 6-9 will denote 


the diminution of temperature when the steam is rarified to unity, or 
the number of degrees requisitc to be added to maintain the tempe- 
rature unchanged. The latent heat of steam being 1000, the heat 
necessary to raise water from 60? into steam is 1000 -+ 152 = 11529, 
and if the steam after leaving the water at the temperature of 212° 
be heated to 600°, and at the same time be prevented from expanding, 
6009 — 212° — 358° = equal the heat requisite to be added if the 
specific heat of steam were the same as that of water. But the 
specific heat of steam is 547. 
c We See 2 l SES e 925 

Supposing now the steam be allowed to expand, 

4454212 = 660) 420. oe : : 

ІНЕ 15:5 660: 1049 : : 100 : 159-8 or say 159. 
or the steam when permitted to expand, will oceupy 159 volumes at 
the origina! atmospheric pressure. The density ot the steam when 


100 1 
ded will be —~— = "629 2. 45 —:629 1 = 

so expanded will be 159 5290945 Gs 6 ә) the heat 
absorbed by the steam duriog its expansion from 100 to 159 volumes, 
с 1 а 1 “0292 1 

е 19 € x ie a = 54 220 ес. 
a GE 52%) E cs oa) = (ee 
“401041 


Te a 45 (598359) — 26:025015 degrees. This is the result 
for air, the specific heat of which is +2669, 

2. IG) S dS 5 09 ер 
The total quantity of heat therefore requisite to produce 159 volumes 
of surcharged steam of the atmospheric pressure and temperature, 
0002 is 1152 4- 328 -+ $2 — 15099. To raise an equal quantity in 
* the common way would require 1931-08, for 
100 : 1152 ; : 159; 1831+68° say 1592. 


. c - - »- 1 

201592 — 1505 — 270° and 270 == 1862 = т of the whole heat ; 
in other words, by surcharging the steam to the temperature of 600° 
the saving is a little more than a seventh of the whole fuel con- 
sumed. 

Dick Plutcs.—Every steam vessel should have an iron deck plate 
above the steam chest: the fore and aft bearers of the boiler hatch 
should also be of wrought iron. Boiler plate on edge with angle irons 
at top and bottom answers well. Dog bolts may still be used in the 
beams extending from the fore and after to the ship’s side, and the 
knees ean be placed as usual. 

Safety valve ehest—The weights should all lie within the chest or 
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within the boiler. The practice of raising the valves by palms acting 
on the lower extremities of the valve spindles, and attaching the 
weights bencath the valve with a cutter, which admits those weights 
to be raised without liftiog tlie valve, is, we think, a good practiee. 
The valve can thus be cased without opening it, which is done by re- 
lieving the valve of its lower weights, the weights above the valve 
still keeping it down, though with a diminished force. By raising 
the palms still more, the entter arrives at the end of the slit in the 
socket, and then the valve is lifted. The safety valves seat should 
never be driven tight in and rivetted, but attached by means of a 
weak flange and a few weak bolts, so that the valve seat would be 
raised outof its place by the pressnre of the steam before the boiler 
would be burst. The waste steam pipe should always be attached 
tothe safety valve chest by a socket joint. If fixed by a flange it 
will speedily be cracked at the neek from the rolling of the chimney, 
when the vessel is in a sea way, the funnel shrouds never being so 
tight as to prevent «17 motion of the ehimney. 

‘Slide valres,—Messrs. Maudslays make all their slide valves up to 
50 нар. of the long D description, above that power, short D. Their 
long D’s are just the same as those in common use, but the attachment 
to the valve rod is at the top instead of at the bottom as is usual. 
The covers of the valve casings are made so that they may be moved 
in as the valve faces wear, the bolt holes being oblong, and the part 
where the joint is faced inthe lathe. The joint is made with a piece 
of sheet lead nof wrapped with canvass. The valve rods are steel; 
the long D’s are of iron, the short D's of brass. Messrs. Miller & Co. 
also make their short D’s of brass. The practice is an excellent опе. 


HYDRAULIC PROPULSION ON RAILWAYS. 


Or the many plans to which the fertile ingenuity of the present day 
has given birth, for the purpose of diminishing the eost and danger of 
railway locomotion, the most novel in design, and amongst the most 
recently invented, is the Hydraulic Railway, for which Mr. Shuttle- 
worth, of Manchester, has taken out a patent. The principle of the 
invention was announced 12 months ago, but the patentee has since 
made considerable alterations in his original plans for carrying his 
design into execution. For the purpose of making it more generally 
known, he has just published a pamphlet setting forth the elaims of 
his invention, describing at great length its proposed mode of opera- 
tion, and calculating miuutely the advantages to be derived from the 
adoption of this system of propulsion on railways. Independently of 
the ingenuity of the invention, which claims notice on that account 
atone, the consideration of the subject gives rise to some interesting 
questions relative to the motions of fluids, that well deserve attention. 
We propose, therefore, shortly to describe Mr. Shuttleworth’s in- 
vention; to state the principal grounds and ealeulations on which he 
rests its claims for adoption; and by an examination of the phenomena 
and laws of hydrodynamics bearing on the subject, to ascertain whe- 
ther this mode of propulsion ean be rendered practically available. 

The arrangements proposed by Mr. Shuttleworth for carrying his 
plan into operation, are in their general features similar to those of 
the atmospheric railway. A pipe a foot iu diameter, with a lóngi- 
tudinal slit on the top, is to be fixed between the rails. Within this 
pipe a piston is to work, which is to receive the propelling impulse, 
and communicate it to the carriages by means of a connecting rod 
passing through the opening at the top of the pipe; which slit is to 
be kept closed by a continuous valve. So far the two plans exactly 
agree, and in Mr. Shuttleworth's first proposed mode of working the 
hydraulie railway, its resemblance to the atmospherie was still further 
continued. His intention was then to employ an exhausting pump, 
worked by a stationary engine, the pipes being filled with water. 
The advantage propused to be gained by employing water instead of 
air in the pipes was the greater facility by which a vacuum could be 
obtained by exhausting an inelastic fluid. At that period Mr. Shuttle- 
worth did not seem to have made sufficient allowance for the friction 
of the water in the pipes, nor for the weight of water the stationary 
engine would have had to drag along with great velocity. The resis- 
tance presented by these causes of retardation would, however, have 
required far more power to overcome than the weight and friction of 
a rope, the disadvantage of which it was а principal object of the 
invention to obviate. ftis true, that Mr. Shuttleworth from the first 
development of his plan contemplated the oeeasional application of 
the direct pressure of a column of water, as au additional means of 
propulsion; but he seemed to rely principally on the power to be 
gained by the pressure of the atmosphere on the water foreed through 
the horizontal pipes, to supply the plaee of the water pumped from 
that portion of the pipe in advance of the piston. 
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The plan of working by hydraulie propulsion now proposed, whieh 
is detailed at great length in the pamphlet before us, has effected a 
complete change in the mode first intended. Mr. Shuttleworth now 
relies entirely for the propulsive power on the pressure of a column 
of water, acting against the pressure of the atmosphere, without any 
exhaustion, He proposes to have reservoirs of water, of sufficient 
height to produce a pressure of six atmospheres, placed at short dis- 
tances along the line of railway. From these reservoirs vertical pipes, 
of the same diameter as the horizontal, are to convey the water to the 
commencement of each section of propulsive piping. The length of 
each of these sections is to be about 70 or 50 yards, and the termi- 
nation of each section of propulsive piping Mr. Shuttleworth pro- 
poses to connect with double its length of what he terms “skeleton 
piping,” along which the railway carriages are to be propelled by 
the momentum previously acquired. ln the intervals between the 
ranning of the trains, it is proposed to employ stationary engines of 
great power to pump the water back again to the elevated reservoirs. 

The foregoing is an outline of the prineipal features of the hy- 
draulie railway. The advantages which are expected to result from 
its adoption are, diminished cost in the mode of working, inereased 
safety, by the avoidance of collisions, and greater facility iu the con- 
struction of railways in hilly countries. Mr. Shuttleworth makes 
various calculations for the purpose of showing the economy of his 
system of propulsion compared with that by locomotive engines; but 
into these details we do not propose now to enter. Our present pur- 
pose is to examine the principles on which he founds the hydraulic 
mode of propulsion; for if these prove to be defective, as we believe 
them to be, it will be useless to inquire further. 

The first great error into which we conceive Mr. Shuttleworth has 
fallen, is in the calculation of the initial velocity that could be com- 
municated to the carriages by a vertical column of water of the same 
diameter as the horizontal pipe. He professes to take all his data 
from the best authorities in hydrodynamics, among whom Mr. Tred- 
gold ranks foremost, and it is only due to Mr. S. to say that he claims 
бо more in favour of his plan than the calculations of the authorities 
he relies on seem to warrant. His fault, like that of many other in- 
genious inventors, lies in the attempt to apply general principles to 
particular circumstances wherein those principles are inapplicable. 
Founding on Mr. Tredgold’s formula, Mr. Shuttleworth estimates the 
velocity of water rushing from the bottom of a column 198 ft. high 
to be equal to 672 miles an hour; this, therefore, he assumes to be the 
initial velocity which might be communicated to the train of earriages 
on the hydraulic railway. Now, granting that water would rush from 
а small aperture at the bottom of such a vertical column with a velo- 
city of 672 miles an hour; we cannot concede that the whole column 
would rush out with that velocity. According to theoretical estimates, 
water rushes from an orifice with the velocity which a body falling 
freely would acquire in moving through a space equal to the height 
of the water above the orifice; but many circumstances may cause 
the velocity of the issuing fluid to deviate from this general law. If 
ihe size of the aperture approximate to that of the tube, the velocity 
will be diminished; and if the aperture be of the same size as the 
tube, so that the whole column of water must fall as rapidly as the 
issuing fluid, the velocity will be diminished one half, without 
making any allowance for friction. That this must be the case will 
appear trom the circumstances attending the fall of a column of any 
other body the particles of which cohere, The accelerated motion ac- 
quired by all bodies in their descent, would naturally give to the water 
towards the bottom of the vertical pipe a much greater velocity than 
to the water at the top; and were the particles of the fluid without 
eohesion, they would separate into drops in their fall, instead of 
acting in one connected column. The cohesion of the particles is, 
however, sufficient to prevent this separation, and the fluid column 
must, therefore, move with an uniform velocity, in the same manner 
asa chain or a rope thrown over a pulley must fall thronghout its 
whole length with uniform velocity. The lower portions of the water 
or chain which, if detached, would move with greatly accelerated 
velocity, are retarded in their descent by adhering to the more slowly 
moving portions above, to which they in turn impart some of their 
superior momentum gained in the descent. The communication of 
velocity from the lower portions of the falling column to the upper is 
evidenced iu the flow of water down pipes, by the force with which 
the water in the reservoir is drawn into the pipe; whicli force in- 
creases with the height. It thus appears, that the resulting velocity 
of a vertical column of water must be the average motion given by 
gravitation to the whole; or less than half that which Mr. Shuttleworth 
calculates would be the initial velocity in his system of propulsion. 
He might, it is true, obviate this difficulty by greatly enlarging the 
size of the conduit pipe, but this would materially add to the cost of 
construction, 
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Another important error appears in Mr. Shuttleworth’s calculations 
in consequence of the velocity of water flowing freely being consi- 
dered the measure of its propulsive effort. Now, it is very obvious, 
that any effort required to propel the train of carriages on the railway 
must diminish the velocity of the acting llaid ; and that in proportion 
to the velocity communicated to the train, the propulsive effect of the 
fluid pressure must diminish; for it is only when the pressure is re- 
sisted that its effect operates. For example; if the carriages were 
propelled by some other power at a velocity equal to that witb which 
the water rushed along the horizontal pipe, the fluid would evidently 
exert no impulsive effort on the piston. If the carriages were pro- 
pelled with half the velocity of the fluid, then only half the impulsive 
effort would be exerted; and not until the train was stationary, would 
the full pressure of the fluid be brought to bear on the piston. The 
whole of Mr. Shuttleworth’s calculations of the power to be derived 
from hydraulic propulsion would, consequently, only apply to pressure 
against a stationary resistance: so soon as the train was put in motion 
the power exerted on tlic piston would diminish and would continue 
to decrease in proportion to the increase of speed attained. 

One of the objections urged against the system of propulsion by 
locomotive engines is the great waste of power occasioned by the 
weight of the engine and tender, yet Mr. Shuttieworth seems to have 
entirely overlooked the fact, that the same objection applies, in a ten- 
fold degree, to his plan of hydraulic propulsion. He has, indeed, no 
heavy engine to propel, but the weight and friction of the water, 
which constitutes his moving power, offer a far greater resistance to 
motion than an engine and tender. The length of each section of 
propulsion piping is proposed to be only 70 yards, yet towards the 
end of that short length the weight of water to be propelled would 
amount to nearly 5 tons. This weight of water would have to be 
put in motion with great velocity, with the additional objection of 
being exposed throughout its whole course to retardation by friction in 
the pipe; whereas the friction of a locomotive engine acts only on those 
points of the rails whereon the wheels rest. The loss of power by 
retardation in the tube is, indeed, taken into account by Mr. Sbuttle- 
worth, but he appears to overlook the fact that this loss is eccasioned 
by communicating motion to his moving power. The amount of 
power lost by propelling the water through the pipe is much greater 
than would at first be supposed. Mr. Shuttleworth himself estimates 
that his calculated initial velocity of 672 miles an hour would be 
reduced in a length of pipe of only 70 yards, to 29$ miles an hour; 
and in another part of his pamphlet it appears that the estimated 
initial propulsive power of 693 horses (!) would be reduced, after 
passing through 70 yards of piping of one foot diameter, to 71 H., P. 
We have thus, by Mr. Shuttleworth’s own showing, a power of 622 
horses absolutely lost in propelling the moving power; and that too 
for the short distance of only 70 yards! Surely no system of railway 
propulsion was ever before proposed, which by the statement of its 
inventor exhibited such a waste as this; and yet it is proposed as a 
means of economizing power! 

Nor is this all. An enormous waste would arise also from the at- 
tempt to regulate the speed communicated by a power varying, by the 
estimate, from 693 horses to 71, in the space of 70 yards. To obviate 
the objection which would be urged against the plan, were the rates 
of speed to be so unequal, Mr. Shuttleworth proposes to fix а self- 
acting throttle-valve at the commencement of each section of pro- 
pulsion piping, so as to reduce his estimated initial velocity of 67, to 
27 miles an hour. Thus nearly two-thirds of the power would be 
absolutely thrown away for the purpose of regulating the speed to 
agree with that of the terminal velocity of the water. Mr. S. appears 
to imagine, however, that this check on the flow of the water, would 
not diminish the pressure, because, aecording to the laws of hydro- 
statics, the pressure is as the base of the resistance, and that the area 
of the piston would therefore sustain the same pressure however 
small the opening of communication from the vertical column of 
water. He forgets that this law obtains only in fluids at rest; and 
that as soon as the piston moved under the impulse of the whole ver» 
tical column of water, the impulsive force would be diminished. If 
the throttle-valve were so regulated as to reduce the velocity to 27 
miles an hour, the pressure on the piston would correspond with that 
velocity, and not with the pressure of the whole vertical column. All 
the force lost by checking the water at the throttle-valve would соп- 
sequently be so much power wasted. 

It might be supposed from the lavish waste of power which is ех- 
hibited throughout the whole plan of the hydraulic railway, that the 
inventor had at command the falls of Niagara every 200 yards of his 
proposed line; the waters of which he could send rushing through 
the pipes without any limitation. Not so, however, for every drop of 
water thus uselessly squandered is to be forced back again into arti- 
ficial reservoirs. Of these reservoirs, indeed, though they*form an 
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essential part of his system, he makes but little mention. In the con- 
struction of a railway on the hydraulic propulsion plan, they would, 
we conceive, figure rather prominently among the items of expendi- 
ture, and add very materially to the engineering "difficulties " of 
any line cf railway. The erection of immense towers 200 ft. high 
every 200 yards, would present formidable obstacles to the trial of 
such a mode of railway propulsion, even did it present theoretically 
much greater advantages than those claimed for the hydraulic; and 
unless our views are exceedingly erroneous, the plan could never be 
practically carried into execution, in consequence of ihe immense 
waste of power which every pait of it presents. We have, we think, 
pointed out sufficient instances of this waste to justify our opinion, 
but on reading over Mr. Shuttleworth’s “ plain statement ” others will 
be found which we have not thought it necessary to enumerate. Ob- 
jectionable as Mr. Shuttleworth’s first plan of the hydraulic railway 
appeared, we consider it far preferable to his “improved” mode of 
employing the water propulsively. The principle of exhaustion, on 
which it Bo pended, is mare simple, and its effects would be more cer- 
tain, and produced with vastly less expenditure of power. 

We regret to be obliged to decide so unfavourably on the claims of 
an Invention which bears evident marks of great ingenuity and labour; 
but we consider it much more to the interest of an inventor, who has 
been misled by the application of erroneous data, to endeavour at 
once to convince him of his error, than to indulge fallacious hopes, 
which can only end in more bitter disappointment. 


THE ARCHITECTURAL SOCIETIES. 


Sm—In this age of novelty, locomotion, and substitution of new 
powers for those approved in days of yore, can we wonder at any 
of the attempts made by Ecclesiastical Commissioners, of whose 
“crusade against the employment of architects" Т. Н. W. so justly 
complains, or other Joft-stock societies, such as one recently es- 
tablished in the North, which professes to follow the Oxford and 
Cambridge architectural societies, and that they should submit to 
Шеш any plans which may be made for building new churches, or for 
restoring old ones, as prepared by their builders or their builders’ 
clerks, (for architects will be out of the question,) under their imme- 
diate direction and dictation; albeit their knowledge is obtained en- 
tirely from Glossaries and other books, which are compiled from 
works, sumetimcs possibly correct, but more frequently artistical plates, 
made for effect only, and when examined and compared with the 
work intended to be represented, cause the inquirer to think whether 
a wrong plate may not have been bound up with ihe work by 
mistake; there will be of course much experimentalizing by the new 
parsonage house commissioners, and the builders in many places will 
lave to conform to the views of their architect, who composes his 
plans by the fire-side, for why need he trouble himself about local 
peculiarities, and what cares ле about tbe gaping and wondering of the 
country boobies, at seeing a trim brick and plaster house, built upon 
a stone quarry, when the material excavated from the cellars, would 
have built the walls of the house at half the expense, and twice the 
durability ; the rage is now all for a bit of Gothic, or at least Eliza- 
bethan, for possibly a work published a few years ago, (the “Ртіпсі- 
ples of design in architecture,” ) has tended to put away the “ Gothic 
and tasty? lintels cut up to a peak over a door, when а horizontal one 
would have been stronger and produced a better effect; formerly the 
indented battlement or parapet was allthe rage, now the pointed 
gables, as irregular as it is possible to make thein—one in the en- 
trance front with windows ranged like a ship's port holes, and inuch 
inthe same proportion, and the other close to it in the same line 
with a huge projecting chimney stack, covered with mouldings and 
shields, fur what purpose only known to the designer. Strips of wood 
cut into holes of all shapes, quatrefoil, trefoil and wavy, according to 
Rickman, barge boards, (certainly as appropriate as the rest of the 
structure in such a situation,) placed under each of the gables—now 
the Architectural Societies intend to copy and to restore; at least so 
they бау: but when are they to give their knowledge? The prospectus 
of the new Yorkshire Society contains the names of two architects 
only, and neither of them attended the Autumn meeting. Two meel- 
ings are to be held in the year, and from the information given at the 
last, it appears, that for general accommodation, they are to be in the 
remote corners of the country; all admitted must be members of the 
Established High Anglo-Catholic Church! the committee, of young 
clergymen, and amateurs, who read, and look at pictures, are to be the 
bees," if they can be gel to work; all the rest are to be considered as 
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drones, and only called together in the Spring and Autumn, to see the 
produce of the hive. As far as could be seen after the last meeting, 
the secretaries constituted the society —two clergymen and a surgeon, 
the latter very young. From this society is to be directed the restoration 


of the architectura! gems of the country, and wue to any architect, | 


who dares venture upona slight variation, if even better to remove 
the work of a subsequent period, and restore the earlier and better 
paris. It is time for the architects to awaken from their lethargy, or 
if awake, their apathy, as they alone can be expected to guide the un- 
initiated iu the profession, and make them so far of use, that (as 
throughout the country there is a feeling in favour of the Ecclesias- 
tical buildings of the middle ages, evidently the works of the ciergy 
and their free brethren), they may work together, and discover the 
source from which the beauties of those temples spring. 
I am, Sir, es 


DR. PAYERNE’S EXPERIMENTS ON THE DIVING BELL. 


[We received from Dr. Payerne, but too late for insertion last 
month, a letter complaining of our remarks on his diving bell experi- 
ments, It is but fair to the Doctor to publish his reclamation, to 
which we shall add a rejoinder, in justice to ourselves.] 


бін--Не who undertakes to treat a subject which he does not under- 
stand, is liable to fall into the deepest error. Of this truth the 
reporter of the experiments made by me on diferent occasions in the 
diving bell, furnishes, unfortunately for himself, too glaring an instance 
in the October number of your Journal. F shall not, in order to prove 
this, lose myself, after his example, in a maze of suppositions all 
equally gratuitous, not even excepting the emphatic preamble in 
which he exclaims against the whole English press, to whom I tender 
my sincere thanks for its favourable natice of the success of my ex- 
periments, a notice which has done me the more honour, as it was 
altogether unsolicited. 

One idea in which the reporter, as he reverts to it in every line, 
indulges with much complacency, is the supposed pompous announce- 
ment by me of the discovery of a new process for generating air by 
decomposing water, and thereby producing the necessary oxygen to 
support life. Upon what authentic grounds, I will ask him, does he 
rest his pretended report? Is there not reason to believe, untit he 
condescends to reveal its source, that he has attempted wittingly to 
impose upon the judgment of your readers? He indeed never will, 
but I сап proclaim its source ; he has collected his notes, not on the 
spot where the experiments were made, nor in accordance with the 
principles developed in the esteemed works upon chemisiry and phy- 
siology of which he is ignorant, but in the shop of a third or fourth 
rate provincial chemist, a declared enemy of Major-General Pasley, 
who did not think fit to receive, with implicit faith, the light offered 
to him by this pretender. It shall be my business to show that 
Major-General Pasley has unvaryingly adhered to the truth, and that 
the reporter is egregiously ignorant of the commonest laws of pneu- 
matics. 

The diving bell in which my experiments were made at Spithead, 
is but 5 feet high, 4 feet long, and 24 feet broad. The seat therein 
is about 18 inches above the bottom, so that our shoulders did not rise 
above 3 feet 3 inches. These data known, I am obliged, in order to 
be understood by the reporter, to enter upon a few elementary expla- 
nations upon the compressibility of air under a given pressure. It has 
been an established fact, since the period of Mariotte and Boyle’s 
experiments, that all gaseous substances become compressed in an in- 
verse ratio with the pressure to which they are subjected. It is 2 
fact no less true, that a column of water about 33 feet high, after re- 
moval of the air above, will counterbalance the terrestrial atmosphere. 
But when the latter and the column of water simultaneously press 
with their whole weight upon a gaseous substance or upon air, it be- 
comes condensed to one-half of the volume which is filled when sub- 
jected to a single pressure of one or other of thuse agents. This law 
once well understood, it becomes evident that, at the depth of 33 feet 
of water, subject to the pressure of the atmosphere, the quantity of 
air contained in the diving bell at the instant of immersion, will be 
reduced to one-half of its original volume, and that the water will rise 
to one-half of the height of the diving bell, namely 25 feet. If an 
atmospheric pressure be added io the former twofold pressure, the 
volume of air, already reduced one-half, will be further reduced by 
one-third, that is to say, that the water will rise 10 inches higher, or 
З feet 4 inches, a height already more than sulficient to immerse us 
shoulders deep in the water. If to this height be added that which 
should have heen produced by an additional column of З or 10 feet of 
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water, it will be seen that Major-General Pasley, instead of exagge- 
rating, has rather restricted facts with that reserve whicli belongs 
only to men of real learning, who advance nothing but what they are 
in a condition to establish beyond dispute. 

The reporter lays it down as an axiom, that one gallon of air suffices 
to support life during one minute. “I beg of him to inform us upon 
what scientific authorities he rests his reasoning. Unless he dares to 
challenge the conclusions of the French Institute, and especially the 
recent experiments made by Messrs. Leblane and Dumas, it has been 
demonstrated by the whole body of the learned, that a man inhales in 
one hour about 200 gallons of air, and that he requires S times that 
quantity ina shut up place, for the well-established reason that a 
portion of air issuing from the bronchia, renders 5 portions of pure 
air unfit for the support of life. The result from this fact is, that the 
diving bell of the Polytechnic Institntion, containing 50 feet of cubic 
air only, instead of 110, as the reporter dares to atfirm, or 500 gallons 
instead of $70, a diver, without the help of my process, could not 
remain therein more than 20 minutes. The pretended experiments 
which are alleged to lave been made subsequently to mine, and 
which deserve to be styled mysterious far more than those to which 
this epithet has been so injudiciously ascribed, have been witnessed 
by по one; and had they really taken place, as is alleged, the actors 
therein must have been driven out of the diving bell by a degree of 
suffering past endurance, whereas іп my experiments I was not sensi- 
ble of the slightest inconvenience, and was drawn up without havin 
expressed a wish to that effect, and solely because the term allotted 
for the experiment had expired. In a word, I can remain in the 
diving bell an indefinite period of time. 

What would you have me answer to the absurd supposition that I 
profess to enable a man to inbale water at the bottom of the ocean, 
instead of air? 

The dimensions of the diving bell at Spithead are already known. 
The cylinders, according to an exact evaluation, did not hold more 
than 70 cubic feet of air, at a pressure of 30 іп., and not 220 ft., 
as the reporter alleges. According to the beautiful experiments of 
Mons. Leblanc, the whole quantity of air contained in the 2 cylinders 
and the diving bell would have been scarcely sufficient for $ men 
during one quarter of an hour. But the difficulty of living any length 
of time under water was not the question I wislied to elucidate or 
settle at Spithead, that problem having been resolved at the Poly- 
technic Institution. The object І had in view has been attained in 
the most complete manner, namely, that of proving that the diving bell 
being once filled with air, under a given pressure, it was unnecessary, 
with the help of my process for living under water, to keep up a 
constant supply of fresh air, for the reason, that an even pressure 
would keep the water out of the diving-bell during an indefinite 
period. These reasons alone prevented us from prolonging our con- 
finement in the depths of the sea. ‘Ihe reporter has not understood 
them: but I can well spare his commendation, provided as I am with 
the honourable attestations of those eminently competent gentlemen 
who witnessed my experiments. Their testimony is, in my opinion, 
of at least as much value as the opinions of a writer who seeks infor- 
mation in the shop of a man who was not, as I can prove, even 
present at the experiments in question. 

I have said enough, sir, to convince you that your reporter having 
rested his arguments upon a foundation avowedly unsound, all his 
conclusions are consequently erroneous, and that I had no need to at- 
tempt to conceal a failure, in a case where І had obtained a most 
complete success. 

Dismissing his other assertions which are not worth contradicting, 
let us conclude that your reporter undertook a task above liis reach 
in attempting to handle à question involving principles of chemistry, 
natural philosophy and physiology, three sciences of which he does 
not possess the common elementary notions; and, admitting that he 
may be less ignorant upon other subjects, I still claim tlie privilege of 
recommending to his notice the old adage: Ne sutor ultra crepidum. 

I remain, Sir, 
Xvur obedient servant, 
Dn. PAYERNE. 


[Of the tone of Dr. Payerne’s letter we do not complain. He is 
evidently smarting under the infliction of our former article, in which 
was exposed the extravagant pattar his performances had been 
honoured with in the newspapers; and, under the circumstances, we 
can readily excuse his discourteous expressions. Of what we do 
complain are, the mystifications and misstatements by which it is 
attempted to convey the idea that he has made some wonderful dis- 
covery, whilst he carefully avoids mentioning explicitly what it is 
that he claims to have discovered, and of what the nature of it con- 
sists. lt appears from the latter part of Dr. Payerne’s letter, пе enter- 
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tains the opinion that the article commenting on his experiments was 
written by some one who “ obtained his information in the shop of a 
man who was not even present at the experiments in question.” We 
are entirely.at a loss to conceive to whom he alludes, and in this 
respect we are as completely mystified as he could wish us to be 
regarding the properties of kis revivifying apparatus. Our comments 
on the experiments at Spithead were, and professed to be, founded 
entirely on the report inthe Times, which bore the character of being 
semi-official, and of being written by some friend of Dr. Payerne’s. 
Our object was to prove that all Dr. P. was stated to have accom- 
plished by the aid of his apparatus for purifying and generating air, 
might have been done without any apparatus whatever; and to correct 
the erroneous notions generally entertained respecting the quantities 
of air required to sustain life in confined situations. We think we 
completely succeeded in those objects by the statement of a few 
simple facts and experiments; but as Dr. Payerne now questions 
their correctness, we must return to some of the points advanced, with 
a view to set them at rest more conclusively. 

Dr. Payerne adduces the authority of the sarans of the Academie 
des Sciences against our calculations and facts respecting the quantities 
of air necessary to support life. We are certainly not so presump- 
tuous as to challenge all the philosophers of the French Institute, but 
we muy be allowed to question the inferences which Dr. Payerne 
draws from their researches, in favour of his own views; especially 
when they can be proved to be diametrically opposed to well esta- 
blished facts. He asks on what authority we asserted that one gallon 
of air is sufficient to snpport life for one minute; and as he appears 
to pay great deference to authorities, he may be disposed tu admit 
that the names of Messrs. Allen & Pepys deserve consideration. 
Those accurate investigators of truth performed several experiments, 
with a view to ascertain the quantity of air absolutely necessary 
to support life; and the results are reported in the P/:losophica! 
Transactions of the Royal Society for 1505. We did not, however, 
state that one gallon of air per minute is sufficient for continued 
respiration, but that life might be supported by one gallon per minute 
for a short period. We expressly stated that the increasing deteri- 
oration of the air would render a larger quantity necessary, excepting 
for a short continuance, and we made ample allowance accordingly. 
There is no doubt that air containing a large proportion of carbonic 
acid gas is unfit for continued respiration, but the question between 
us and Dr. Payerne is, how long сап а man continue to respire the 
same air without serious inconvenience ; for on that point rests the 
value of his experiments as a test of his announced discovery. Even 
M. Leblanc, whose authority Dr. Payerne quotes, shows clearly that 
the supply of air deemed desirable is far from being necessary. In his 
memoir read to the Academy of Sciences, M. Leblanc states, rather 
vaguely, that the quantity of air required for healthy respiration by 
one person is from six to ten cubic metres per lour, yet he mentions 
at the same time that in the lecture room of the Sorbonne, when the 
windows are closed, the quantity of air admitted does not amount to 
one cubic metre each person. But putting aside all inferences drawn 
from analyses of the air, the claims of Dr. Payerne, which rest on his 
experiments in the diving bell at the Polytechnic Institution, must be 
annihilated if it be proved that cther persons, without any apparatus, 
have remained equally long under water in the same bell. It seems 
that we were in error when stating the capacity of the bell to be 
870 gallons. We have since measured it, and find its height to be 
5 feet, and the diameter 4 feet; which give an internal capacity of 
about 62 cubic feet, or only 357 gallons. The space occupied by two 
persons cannot һе estimated at less than 5 cubic feet, equal to about 
31 gallons; therefore the bell, when occupied by two persons, would 
not contain more than 356 gallons of air. This is much less than we 
originally stated the bell to hold; and if this smaller quantity of air 
proved sufficient to support the respiration of two persons for an hour 
and a half, it confirms the more strongly our origioal position respect- 
ing the quantity of air absolutely necessary to support Ше. Dr. Pay- 
erne feels this, therefore he denies that such an experiment could 
have taken place, and even ventures to affirm that the “pretended 
experiments" were witncssed bv no one. The experiment wus wit- 
nessed by a gentleman who conununicated the fact to us, and on sub- 
sequent inquiry at the Polyteebuic Institution, his statement that the 
parties descended, and remained in the bell without external com- 
munication for an hour and a half, burning a candle, too, during a 
great poition of the time, was confirmed. 

In order to remove all doubt on the subject, the Editor of this 
Journal was determined to try the experiment himself, accordingly lie, 
accompanied by another gentleman, descended in the diving bell at 
the West India Docks, the use of which was obligingly afforded 
for this purpose. That bell is larger than the one at the Polytechnic 
Institution. Its height is 4 ft. S in, length 5 ft. S in, anl breadth 
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3 ft. S in, its net capacity about 520 gallons ; and the space occupied 
by two individuals would reduce the contents to about 190 gallons of 
air. То avoid any complication in the experiment by the intro- 
duction of more air than the actual contents of the bell, and the neces- 
sity of taking down cylinders with compressed air, to prevent the 
water rising in the bell, it was lowered so that the whole of the bell 
was immersed 9 inches below the surface of the water, sufficiently to 
effectually exclude all external air without compressing the air within 
too much. The experiment commenced at three o'clock, and was 
contiaued until half past four. In this time no inconvenience was ex- 
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opinion they might have remained at least half an hour longer, but 
the approaching darkness induced them to give the sigaal to be drawn 
up; having fully verified the experiment at the Polytechnic Institution 
by remaining, without a fresh supply of air, for an hour and a half. 
If Dr. Payerne has апу donbt as to the correctness of the experiment, 
the Editor will be most happy to accompany the Doctor, and repeat 
it with him, or any other person he may nominate. 

In the first of these experiments the quantity of air in the bell would 
allow scarcely two gallons, in the latter rather more than two gallons 
and a half per minute for each individual; yet those limited quau- 
tities proved sufficient, without producing any disagreeable sensations 
whatever. 

ч Facts are stubborn things," Doctor, and in this instance they will, 
we expect, prove too obstinate to yield to any mystification, though 
backed by the authority of the French Institute. No oue would 
descend in a diving bell for fresh air, however supplied, nor select 
such a residence as a restorative of health; existence in a diving bell, 
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must, after all, be a matter of endurance, and the facts we have stated 
show the absurdity of applying vague opinions respecting the quan- 
tity of air requisite for healthy respiration, as data for calculations 
of the quantity of air necessary to support life. 

We infer from Dr. Payerne’s letter, and from circumstances which 
have since come to our knowledge, that he now disclaims all pre- 
tension to generate oxygen gas, and that he claims only the plan of 
absorbing the carbonic acid gas resulting from respiration by the use 
of quick lime and potash. If this be the case, on what foundation 
does he rest his assertion, that he could “remain in the diving bell 
an indefinite period of tine?” Though Dr. Payerne may, now that 
his experiments have been submitted to scrutiny, disclaim the power 
of generating “ good air," there is little doubt he in the first instance 
wished to convey such an impression; else, by what conformity of 
blundering could all the reporters have agreed in so representing 
Dr. Payerne’s powers. If he did not originally profess to be able to 
generate oxygen gas, what becomes of the declaration in the semi- 


| official report, that “General Pasley had no doubt of the goodness of 


the Doctor's air?" and how сап he defend the first proposal to descend 
without any cylinders of compressed air to keep out the water ? 

We hope we have satisfied Dr. Payerne, or at least the public, that 
his experiments in the diving bell at the Polytechnic Institution, sig- 
nally failed to prove that he possesses any peculiar and valuable 
means of purifying or of generating air; and that his calculations of 
the quantities required for the support of life are extravagantly erro- 
neous. We will not deny that he has done some good by the an- 
nouncement of his discoveries; it has attracted attention to the sub- 
ject, and thereby elicited useful aud curious facts.] 


SUGAR MAKING APPARATUS. 


Tm 
ШІ 


j 


ili 
ili 


HHH 
ІШ 


cine |. 


* Sin—The importance of any improvement in the process of * Sugar 
making,” in the colonies, with respect either to economy in the manu- 
facture, or the quality of the product, I trust is a sufficient apology 
for calling the attention of your readers to a description of an appa- 
ratus employed by Mr. Alfred Stillman, an engineer of this city, who 
has for a number of years been engaged almost exclusively in the 
uae and perfecting of steam machinery in the West Indian 
islands. 
73 This gentleman, having occasion to put in operation a “ Steam mill,” 
in St. Croix, conceived the project of converting to the purpose of 
enerating steam for the engine, that vast proportion of the heat 
rom the “megass fire? which is wasted beyond the “coppers.” In 
order to effect this, he placed the steam boilers directly behind the 
“ trains,” in such a manner as most effectively to apply the waste heat 
from under the “coppers.” Іп this he so far succeeded as to require 
no other fuel for generating steam, than sufficient to “ put the mill 
about” in the commencement of each day's work. р 

His attention was next turned to the employment of the “exhaust 
steam” for clarifying the “liquor? To do this, he employed tanks 
of sheet iron, with double bottoms and traversed by a tier of copper 
pipes, into which was introduced the escape steam from the engine. 
The process of cluifying was in this way effectually carried on; and 
by closing the escape pipe with a loaded valve so as to maintain a 
slight pressure within, the effect was so much increased, that by 
means of two or more sets of these tanks, the one discharging into 
the next, a part or the whole of the process of concentration might 
be thns performed, and thereby dispense with a part or the whole of 
the train of coppers, rendering the megass fire more effective under 
the steam boilers. В 

Now, it is a point pretty well established én practice, that in the 
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evaporation of saccharine juices, the less the temperature of the 
heating surface, the less of oxidation takes place in tlie saccharine 
matter, and the more perfect the crystallization; consequently yielding 
a greater proportion of sugar and of better quality. 

‘Admitting this, it will be perceived that if, instead of the intense 
heat of the megass fire and the limited heating surface, we employ 
the temperature of steam with an unlimited extent of heating surface, 
a decided advantage is gained in these important particulars—the 
quantity and quality of the product. 

The simple sketch accompanying this, will scarcely need further 
explanation; being merely a section of a reduced train of coppers, 
A, A, A, with its flue, B, passing from the furnace, C, under and 
through the two steam boilers. D, D, also two clarifiers, E, F, ree 
presented, showing their construction and the manner of admitting 
the steam. 

'The whole arrangement and operation is extremely simple, and 
very readily eucompassed by such talent as is to be found ou every 
“sugar estate; which has been satisfactorily demonstrated during 
the last two years in St. Croix, and also during the past season on the 
estate of Don Gasper Hernandez, Cuba, West Indies. 


New York, July 1312. F. W. 5. 

[Although portions (if not the whole) of the apparatus above de- 
scribed are not new, we have thought proper to give our Transatlantic 
correspondent’s communication an insertion, as it shows what economy 
there is exercised in the distribution of heat in the process of sugar 
making. We may at some future opportunity, publish the process of 
sugar making in vacuo.—Epitor.] 


ae 


1842. 


THE PROFESSORS OF ARCHITECTURE. 


1. Introductory Lecture at King’s College. By WiLLIAM Новкіхо, 
F.S. A. ; Architect and Civil Engineer, Professor of the Principles 
and Practice of Architecture, and of Engineering Constructions. 
London: Weale, 1812. 


ә, Preliminary Discourse at University College. Ву Тномлв LEVER- 
том Doxarpsox, Vice Pres. Б. Inst. B. A. &c.; Professor of Archi- 
tecture. London: Taylor & Walton, 1812. 


Tr would be unfair, at the present moment, to compare the Pro- 
fessors at the two rival colleges, particularly as one is but on the 
threshold of his career; we shall therefore consider separately, as far 
as we can, the discourses by which each opens the present session, 
giving precedence by seniority to that of Mr. Hosking. The ground- 
work of this is in the usual introductory lecture style, but the author 
has managed to introduce his favourite theories. Here he repeats 
his definition of a civil engineer, that he is only an hydraulic architect, 
and defines the duties of an architect as those of a civil engineer. Of 
the propriety of such doctrines we have before intimated our dissent, 
and also of Mr. Hosking's implied definition, that an architect is not 
an artist. The architect and the civil engineer have one study iu 
common, that of construction, but they are no more identical on that 
ground than any two substances ere identical, each of whieh contains 
an element in common. The design ofa civil engineer, and consc- 
quently his career, is as distinct from that of an architect as light 
from dark. St. Peter’s and the Birmingham Railway have masonry 
in common, and they have arches, yet few but Professor Hosking 
would propose to interchange Bramante and Stephenson. Again, we 
cannot but note the contemptuous terms in which Mr. Hosking speaks 
of the artist and of the arts. 

“The qualifications of an architect—place him as far beyond the 
mere artist as the artist is beyoud the artisan.” 

а Architecture and architects suffer together from their association 
iu the public mind with the imitative arts and with mere artists.” 

а Artists being not unfrequently linked in the same category with 
players, fiddlers, and dancers.” 

Judges are linked in the same category with pettifoggers, physi- 
cians with quacks, and clergymen with itinerant fanatics, yet we never 
heard the respectability of law, medicine, or divinity impugned, or 
that of their professors, and we cau conceive no disgrace to a man 
from being put in the same class with Michael Angelo, Raphael, aud 
Rubens. Mr. Hosking, however, seems determined to treat both ar- 
chitecture and engineering as mere building. Another of Mr. Hos- 
king’s peculiarities is about the gentility of architects, and that at 
present it is scarcely a profession lor a gentleman. How this may be 
we do not know, but we fear that at present neither lawyers, physi- 
cians, nor architects, are employed for tlie length of their pedigrees, 
the number of their quarterings, or the purity of their descent, but on 
account of their ability, aud that their geutility is in virtue of the 
liberal nature of their professions. We think it much better that 
architects should stiek to the arts instead of the Herald's College, for 
the present generation of architects surely cannot be accused of the 
sin of too much artistical feeling, which is just the quality most de- 
ficient. Public opinion and competition are especial bugbears to the 
Professor, and lie recommends his pupils to set both at defiance. We 
are only fearful that if they do, they will find themselves equally 
wanting of reputation and employment. The present is not the 
period either to hold public opinion as naught, or to run counter to it 
there are too many educated critics and amateurs, there is too much 
intelligence in the press, for the old mysterymen to hold their ground, 
architects must be prepared to accouut for the faith within them, to 
defend their errors as well as their merits, and to do as every other 
art aud profession must do, look to tlie public volce for direction and 
reward. Itis too late to stem the current. As to his depreciating 
opinion of Vitruvius, Mr. Hosking defends it, and repeats his welt 
known assertion, that “a student would acquire as correct a knowledge 
of history and of geography from the * Seven Champions of Christen- 
dom’ and *Gulliver's Travels, as of architecture from Vitruvius.” 
We are not surprised at hearing this, for we know a similar diversity 
of opinion prevails among lawyers as to the adoption or rejection of 
“ Соке upon Littleton” as the foundation of legal studies. In both 
cases, however, we consider that tbe class book is to be esteemed as 
indispensable, not on account of its positive instruction (which in both 
cases is of little value), but as the instrument by which the minds of 
the profession have been moulded, and so, essential to the new student. 
Mr. Hosking’s remarks on competition we must pass over, as also his 
plan, for they are so foreign to the present state of public feeling, as 
to be entirely futile. As to the assertion that no competition should 
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take place between architects, because none exists among lawyers and 
medical men, it is quite unsupported, for a lawyer or a medical man 
may have a thousand cases or more in the course of a year, but few 
architects have half a score buildings to erect in the same period. 

Mr. Donaldson begins by recoguizing the importance which archi- 
tecture, within the last twenty years, has assumed in this country, and 
the deep interest which all elasses have taken in its progress, as 
eviuced by the attention paid to it by the public press. He then 
takes an extensive view of the artistical triumphs of architecture, and 
concludes by sketching out the main features of his two courses, the 
artistical and the constructive. The composition is brilliant, and the 
range of investigation wide, perhaps in some cases too wide, but 
giving good earnest of the extent of the anthor's acquirements. We 
note an opinion as to the merits of Vitruvius, opposite from that we 
have alluded to in the case of Mr. Hosking. 

The following extract of that portion of the Lecture in which the 
Professor takes a rapid glance of the various styles of arehitecture, 
will exhibit to our readers, particularly students, those high attain- 
ments, which so well qualify Mr. Donaldson for the responsible office 
he has undertaken. 


Follow me up the Nile which winds its sinuous course through 1000 miles 
of country, from 10? within the tropie of Cancer to the Mediterranean, pre- 
senting a line of abundance and verdure through an expanse of desert. The 
attention is first attracted hy the Pyramids within whose dark recesses may 
still lie hidden all the secrets, that have hitherto eluded research, to make 
us acquainted with the arts, the manufactures and the science of the dynasty 
of the Pharaohs. Memphis and Thehes, Phyle and Ahussambul offer their 
monolithic tombs, their immense excavations, their gorgeous temples, апа 
superb palaces, enveloped іп hieroglyphic inscriptions, which still elude our 
research or ill repay the indefatigable zeal, the unwearied patience and the 
vast stores of erudition brought to the task of decyphering them; for in- 
stead of being pictures of thought they contain the bare records of names. 

The contemplation of these masses makes the mind of the traveller revert 
to the pericd of Egypt’s ancient greatness, when she was the cradle of 
science to the whole world, and by her progress in the arts and letters in- 
fluenced the rising genius of Greece. The intelligent observer gives order to 
the confused piles which lie around him, and fills up the void space from the 
writings of Dionysius the Halicarnaniau aud of Strabo. We shall attempt 
to descrihe one of the Egyptian fanes. 

An Egyptian temple appears to have been one of the most imposing as- 
semblage of huildings, that can be well conceived. Avenues lined with 
hundreds of sphinxes on each side, led the worshipper to the sacred 
precinct for the distance of thousands of feet; and thus the mind, even 
when remote from the vicinity of the Temple, received an impression cal- 
culated to excite veneration. This avenue was terminated Ву a stupendous 
mass of pyramidal form, ahove 200 ft. wide and ahout 80 ft. high, whose 
enormous proportion was nanght diminished by the vastness of the plan in 
which it stands, nor by contrast with the mountains that overhung it. In 
the centre of this propyleum is a door, flanked in advance hy an obelisk on 
each side, ahout 90 ft. high, and beside which are figures of colossal di- 
mensions, 45 ft. high, sitting as guardians of the sacred portal. The effect 
of ihe whole is gigantic and calculated to impress ihe coming worshipper 
with the fullest notions of his insignificance iu the scale of material nature. 
The triumphal gateway heing passed, a magnificent court meets the eyes of 
the heholder, having on each side a colonnade; and this court lcd to a 
densely columned hall or vestihle, under the shades of which the crowds of 
Egypt's sons and daughters reposed to reeover from the exhaustion and fa- 
tigue caused hy their journey undcr a burning sun to the fane of their crea- 
ture god. And here the mind also dwelt awhile on the first impressicus 
produced by the contemplation of the overpowering majesty of the gorgeous 
mass. For thc huge popylea, whieh enclosed either end of the conrt, aud 
ihe hall with its forest of clustered columus, which the eye could uot 
numher, and the playful variety and copiousness of channelled hieroglyphics 
whieh left not a space uncovered, and the brilliancy of the pigment which 
gave an endless yariety to the shafts and capitals of the columns, to the 
beams, the walls and ceilings, bewildered the attention, and left not а mo- 
ment of repose to the wondering stranger. А lofty central avenue of co- 
lumns, above 60 ft. high, forming as it were a triumphal way, leads under a 
third portal, of dimensions by no means inferior to ihe others just men- 
tioned, and marked with what care and with what sanctity the priests 
guarded every approach to the inner parts of the temple. But this gateway 
passed and a scene the most sublime burst upon the view. An ample peris- 
tyle, much larger than the one already passed, presented itself to the eye, 
prohably planted with trees, crowded with metaphoric statues; om either 
hand a double avenue of columns less for convenience than dignity of effect. 
Tn the centre uprose the portico of the mass of building, which formed the 
Temple itself—the columns in dimension more! ofty, in decoration more 
rich, in proportion more graccful than those of the courts. The dynasties, 
that had ruled over the country up to the period of the erection of this 
temple, have their histories graven on the walls and on the columns—the 
same pyramidal form gives au appearance of endless durability to the mass, 
which is surmounted by an immense hollowed cavetto having the centre oc- 
cupied by the sculptured form of the agatho demon, or winged glohe and 
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serpents, with outstretched wings extending over the centre intcrcolumnia- 
tion of the facade, and scemingly a being of another world. Admitted be- 
neath this porch, the minds of the worshippers are prepared for the gloomy 
inner penetralia, where cvery object was mysterious and emblematic. Nu- 
merous doorways closed by curtains succeeded each other, and led from 
vestibule to vestibule, which hindercd the cye from penetrating with sacri- 
legious gaze into the inmost sanctuary, all access to it being forbidden to the 
multitude. Tu these vestibules the light of day was denied, and the mind 
was subdued by the gloom of the spot: for the attention was absorhed by 
the contemplation of the sacred mysteries of the place, and by the effects 
produced on the attention by the huge incongruous figures of granite—mon- 
strous reflections af the gloomy minds of the religious inhabitants of the 
sacred precinct, who sought to deify matter and the animal instincts. llow 
sad a contrast, that they, who by their mental powers could command such 
mechanical forces and make such progress in art, should be so debased as to 
worship the human form distorted by the addition of the head of a bird, of 
a cat, of a ram, or some such brute object. 

We thus see the impressions which Egyptian architecture is calculated to 
produce, realizing the definition of bcauty given hy Aristotle, who says that 
it consists in magnitude and order.— To уор каХоу ev peyeber kai Tabet esi. 
Poet. p. 2, $ 4. One of the temples of Thebes exceeded 800 ft. in length 
by nearly 300 in breadth exclusive of the avenues which led toit. This 
vastness of extent in the plan;— gigantic grandeur in the ponderous 
masses ;—colossal proportions in the details ;—a rapid succession of similar 
objects ;—the brilliancy of the gold, purple, scarlet, azure, green, and every 
splendid colour that slione upon the surfaces of the stone ;—liable as all this 
may be to the charge of monotony, vet a scries of lively impressions must 
have been extorted by the grandeur, the pomp, and profusion, which these 
imposing edifices offer to the bewildered attention. * * 

Who would brave the sandy wastes of Syria, unless impelled by a glowing 
love for that sacred volume which records the history of the favoured race to 
whom were confided the oracles of divine truth, were it not to visit the De- 
capolis still profuse with architectural remains, almost unexplored, certainly 
unillustrated. Would the traveller quit the fertile and sublime valley of 
Baalbec, whither comparative ease and comfort have hitherto accompanied 
him. Would he plunge into the dangerous track of ancient commerce, beset 
with hordes of Arab robhers, deprived of every convenience and means of 
subsistence, but that which he carries with him, were not his privations, his 
anxieties aod his perils to be rewarded by the sight of that which was once 
Tadmor of the desert, the Palmyra of Zcnobia and Longinus. These vast 
piles of ruins seem the works of those days when “Giants were on the 
earth” rather than the production of a race like ourselves. Temples en- 
closed in courts seven or eight hundred feet square, surrounded by circum- 
ambient porticos of colossal dimensions—now inhabited by a score or two 
of wretched families in their mud cottages—avenues of columns, miles in 
Jength—a profusion of triumphal arches, lofty towers and tombs, and marble 
beams in single blocks of 70 feet in length attest the mechanical skill, if 
not the pure taste of its ancient merchants—for it was a race of merchants 
who dwelt in this emporium of the commercial traffic from the East, at that 
time forming the halting place for the caravans, which poured forth the 
riches, the refinements and the productions of India to gratify the craving 
appetite for variety and luxury of the pampered nations of Europe. 

But let us accompany the traveller in his circuit of these shores and exa- 
mine with him the coast of Caramania, and we shall find it abounding in a 
profusion of architectural embellishments. But as soon as he reaches 
Gnidus, sacred to the queen of love, monuments of the refined taste of the 
most refined periods again offer themselves, and the ruias of temples, pro- 
pylea, theatres and in fact every species of edifice offer themselves to notice 
in Halicarnassus, Miletus, Priene, and Magnesia and the numberless cities 
which peopled each side of the Mæander, the Nile of Asia Minor. Still 
further north, Teos and Smyrna, Pergamus and Sardis show how truly ar- 
chitecture flourished under the fostering generous splendour of the great 
Alexander and his successors. 

But the traveller, whose mind is imbued with all those associations con- 
nected with the study of the literature of Greece, visits Athens as the zealot 
does the shrine of his saint. When Europe was ronsed from barbarism her 
first thought was directed to Athens—'* What is become of Athens?" was 
the universal сту, “and when it was known that her ruins still existed, the 
learned and ingenious flocked thither as if they had discovered the lost 
ashes of a parent.” (Chateaubriand: Voyages.) When the traveller treads 
the soil, which had been for so many centurics pollutcd by the presence of 
the Maslem, all his feclings arise with double force. Пе thinks that he now 
breathes the same pure air, fixes his glance upon the same enchanting 
scenes, contemplates the same noble monumeuts, as once did Pericles, 
Socrates, Demosthenes, Xenophon, Thucydides, Sophocles, and Plato. Роз- 
sessed however as are his feelings with such thoughts, his attention is more 
than divided hy these majestic ruins, which throw around the spot an air of 
sanctity. lere Phidias has still his chefs-d'œuvre, here the genius of Ictinus 
st.ll reigns pre-cmincnt, and the space encircled by the walls of the Athenian 
Acropolis may be termed the герох of architecture, containing temples, altars, 
statues, groups, trophies, chapels—the spoils of their enemies and the 
plunder of their allies and friends. 

See how much Athens gains upon the affections of every people, 
of every age, by her architectural ruins. Not a traveller visits Greece 
whose chief purpose is not centred in the acropolis of Minerva. Mow dif. 
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* While the name of 
Athens is in every mouth,” exclaims Chateaubriand, “ Sparta is totally for- 


gotten. Sparta in arms the rival of Athens— the cradle of warriors—thc 
school of hardihood and all the sterner virtues of humanity. But she dis- 
dained the accessories of our art, and not our art only, but of every other, 
for she never oifered the smallest incense in the temple of genius, nor on 
the altar of the arts. 1n fact, to use the words of one of Sparta's warmest 
panegyrists, the Lacedemonians drove away from her walls literature, 
science and the arts, and now not a single monument arrests the steps of the 
traveller, Civilization is now as far distant from the Eurotas as in former 
times, aud he hurries from the unfriendly spot having cast a rapid glance 
upon a plain, where nothing records the existence of former times, and a 
monnd at best reminds one, that here has been a city. Even the hanghty 
spirit of the Romans bowed before the mighty infinence of the superiority 
of Athens in art, science, and literature. When Greece was conquered by 
Rome, Sparta hecame a mere province, but Athens although depressed, a 
slave and helpless, without her Pericles, her Phidias, her Ictinus, her Demos- 
thenes, her Sophocles, still asserted her mental superiority, and held in 
slavery the proud spirits of Rome her conqueror. 
“Grecia capta ferum victorem cepit, et artes 
intulit agresti Latio."—Horace Epist. lib. 2, cp. 1. 

What trial can equal this of the fine arts. O! could the Spartans of old 
have thus looked into futurity, and they would have emulated that bright 
love of art to which ancient and modern Athens now owes so much of her 
perennial glory—for as the refined aud accurate Barthélémy has justly and 
eloquently observed, “ the history of the monuments of this people is the 
history of their exploits, their gratitude and their religion.” 

But perhaps the attention is wearied by dwelling so long on this portion 
of the subject, and yet it is impossible to omit all reference to Rome as she 
is. It is there that a willing homage is yielded to the architecture of ancient 
periods. The soil which time has accumulated upon her ancient pavements 
is now being cleared away. Each excavation brings to light some precious 
fragment, some interesting object connecting antiquity and modern times. 
Нег fora, her temples and circuses ; her triumphal arches and lofty sculp- 
tnred columns; her aqueducts and baths; her palaces and amphitheatres are 
now minutely investigated hy the antiquary, the scholar, and the artist, 
llundreds flock annually, less to witness her pomp of religious worship than 
to imbihe, at the very fountain head, a true love for achitecture and a re- 
fined taste to appreciate all the excellencies with which the eternal city 
abounds. 

Nor shall Pompeii be altogether unnoticed—hid for centuries from the 
view of man—hcr site questioned and her very existence almost doubted as 
the fable of historians, the ashes are now removed from the tomb in which 
she had lain for above 15 centuries, and the traveller fancies as his footsteps 
are echoed through the tenantless fabrics, that the next moment he will see 
her ancient citizens emerge from the courts of her dwellings, from the shops 
of her insula, or from the baths, which still preserve traces of almost recent 
occupation. It seems as though it were but yesterday that her thousands 
flocked to the fora, temples, and theatres; and the spot brings us in almost 
immediate contact with the inhabitants of thé olden times. m 2 

Such then are the emotions inspired by the ruins of the ancient monu- 
ments of architecture, and such the claims she has upon the gratitude of 
ancient and modern times, as forming one of the main links, that unites us 
with those, who have gone before us. Languages become obsolete, but the 
language of architecture endurcs for ever. The pages of history may be lost 
or destroyed, but who can for a moment admit the thought that time can 
obliterate, although he may deface her monuments. The pyramids and 
temples of Egypt are imperishable. The habits, the customs, the re- 
ligion, the wants, the luxuries of man change with each century and with 
each clime, but for all and every new necessity and fresh desire architecture 
amply provides. 

But in thus rendering the homage due to ancient art it were unjust to 
pass without notice those sublime edifices due to the genius of our fathers. 
It is now unnecessary to enter upon the question, whether the first ideas 
of Gothic architecture were the result of a casual combination of lines or a 
felicitous adaptation of form derived immediately fram nature. But graceful 
proportion, solemnity of effect, variety of plan, playfulness of outline and 
the profoundest elements of knowledge of construction, place these edifices 
on a par with any of ancient times. Less pure in conception and detail, 
they excel in extent of plan and disposition, and yield not in the mysterious 
effect produced on the feelings of the worshipper. The sculptured presence 
of the frowning Jove or the chryselephantine statue of Minerva were neces- 
sary to awe the Heathen into devotion. But the presence of the godhead 
appears, not materially but spiritually, to pervade the whole atmosphere of 
one of опг Gothic cathedrals. 

This style, which has aptly been termed Christian architecture, has produced 
edifices of all descriptions, not only ecclesiastical but civil, evincing great 
variety and originality ; so numerous that we canunt Lut feel surprised at 
the publie spirit, the devotion and liberality, which could contribute the 
means requisite for such vast buildings, and at the skill that could, with a 
hardihood verging on infatuation, so daringly sport with danger, and yet in- 
spire confidence in the wildest flights of Gothic fancy. 
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GRADIENTS ON RAILWAYS. 


Tue readers of yonr valuable Journal will, I have no doubt, be aware that, 
bnt a short time since, the opinion of many, if not most, of the cminent 
engineers of the present day, was, that gradients only of the very first order 
ought to he employed in the construction of railways intended for passenger 
traffic, whatever might be the consequent cost. Under this impression we 
have now completed in this kingdom some of the most magnificent and easy 
lines of railway in the world, for instance the Great Western, and many 
others, on all of which, thongh, it must be owned, that thonsands upon 
thonsands of pounds bave been expended in order to attain such perfection 
in gradients. This supposed absolute necessity for easy gradients seems now, 
however, to be fast losing ground with many of our first engineers, and the 
result of past experience seems now to say, that “ опе may pay too dear for 
one’s whistle.” So great have been the improvements in the locomotive 
engine within the last few years, that in the construction of railways at the 
present time, instead of aiming at absolute perfection in levels, our ablest 
engineers are now looking more at the original ontlay, and the purchasing 
of good levels only at what they are rea/ly worth. 

For improvements in railways and locomotive engines, people now, how- 
ever, generally look to the south, instead of the north of England, and in 
many cases rightly so too, hecanse the improvements in the north bave been 
transferred to the railways in the sonth, and these improvements have, in 
some instances, been improved on again; yet methinks the /0/-бе4 of rail- 
ways may still be inspected with profit by an inquiring mind, neither onght 
one to be disrespectful towards the birth-place of railways, or to pass by un- 
noticed that part of the kingdom where the locomotive engine, rude as it 
was at first, came from its maker's hands a hideous monster, alike the terror 
and wonder of every spectator,—1 mean the counties of Northnmberland 
and Durham. And to show that gradients which, by many, are condemned 
as impracticable for the use of the locomotive engine for passenger traffic, 
may still be employed where the nature of the surrounding conntry forbids 
an alteration for the better, I will state a few particulars as to the work pet- 
formed by that beautiful machine the locomotive engine, on one of the 
northern lines, viz. on the Hartlepool Railway. 

In the year 1832, an act was obtained for the making of the Hartlepool 
Railway, and at that time the science of railway engineering had hardly ad- 
vanced so far as to demand such absolute perfection of levels; consequently, 
the Hartlepool Railway can by no means be classed amongst the number of 
those possessing gradients and curves of the first order. The railway was 
certainly not made to snit the peculiarities of the locomotive engine, conse- 
quently the locomotive engine has been obliged to be made to snit it, and 
upon it may be daily seen a single locomotive eugine, with its train of car- 
riages, running up a gradient of 1 in 34 for a mile and a half, at the rate of 
from 25 to 30 miles ап honr, and, notwithstanding all the inferiority of 
gradients, the passenger trains on this railway equal in speed and punctuality 
aoy of the more refined and southern lines. 

The length of the main line over which the passenger trains run is 12} 
miles, and in this short distance it rises nearly 450 feet. For a mile and a 
half there is a gradient of 1 in 34, and the prevailing gradients for the re- 
mainder vary from 1 in 164 to 1 in 274. The gross load, including engine 
and tender, varies from 35 to 40 tons, and the number of passengers in each 
train from 60 to 100, and occasionally 120. The engines, * Albert ” and 
“Victoria,” with this load mount with ease this tremendous gradient, and 
I think it may be fairly said that for Aard work their Majesties set an example 
worthy of imitation by their subjects both far and near. A few remarks 
also as to the other trafic on this railway may, perhaps, be worth a passing 
notice. The number of trains (exclusive of passenger trains) that pass along 
this railway in а day varies from 60 to 120, and at times amounts to 140. 
The time occupied for the transit of this enormous trafüc is about 13 hours 
per day, or an average of a train in every 53 minutes to 11 minntes during 
the day. The gross weight that passes over the rails varies from 7 to 12 
tons per minnte for 13 hours per day, and occasionally, during the present 
year, it has exceeded an average of 135 tons per minute for 13 successive 
hours! What bnt an iron road could withstand such a traffic as this. So 
that, instead of the passenger trains on the Hartlepool Railway meeting with 
респіат facilities, both as to gradients and non-obstruction in consequence 
of heavy traffic thereon (as the charge for fares wonld seem to warrant), the 
reverse is the case. Seldom during the running of the passcnger trains are 
there Jess than six other trains on the railway at the same time, in the first 
fonr miles. So that what with the engines having to wind their way through 
this labyrinth of engines and trains, and at the same time to encounter 
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gradients that would frighten some of the first engineers of the day, the 
passenger trains are performing daily, unheard of and unnoticed, on the 
Hartlepool Railway, what may be safely said is not being performed on any 
other railway in the kingdom, and probably in the world, and that at a 
charge, too, to the passenger, very considerably lower than on other railways 
possessing gradients so immensely superior. The table underneath shows the 
comparative cost per mile of travelliog on the following railways, and without 
further comment thereon for the present, I will conclude these remarks :— 


Ist class. 2nd class. — 3rd class. 
London and Brighton 3:44 9:25 142 
London and Birmingham an 3°20 2:13 
Great Western an 3:05 2:13 1:27 
Hartlepool Railway Ge 147 1:22 0°81 
S OTAN 


SCHOOLS OF DESIGN. 

Sın—Ìn the Somerset Honse Drawing Book, No. 1, it is laid down :— 

lst. That ornamental art, as an imitative art, ranks midway between fine 
art and mechanical art, and partakes of the nature of both. 

2nd. That the fine arts, in dealing with poetry, history, and moral expres- 
sion, occupy a ground in which the ornamentist has no right to enter! 

And yet thirdly, that om beauty, the artist and ornamentist occupy the 
same ground ! 

Again, the author says the power of imitating objects artistically, is not 
adequate to the ends the ornamentist has in view, and yet at page 3, the 
author says, “It is not merely with lines the ornamentist has to do, he has 
often to represent the colour and effect of metallic substances, the glitter of 
gems, ix short to make a picture of the article manufactured, which shall show 
its general character and appearance, rather than the exact details of its 
form and ornament, and there is no other way of acquiring the power of doing 
this, than by the habit of copying, as an artist, the objects themselves or stmilar 
ones.” 

Again he says, the ornamentist arrives at practice through science—the 
artist to science through practice. 

And yet he says in the same page, “а saving of time would be effected, if 
the chief labour at commencement were bestowed (by the ornamentist) ой 
drawing by the hand! 

In reply to these inconsistences,’! beg leave to state that — 

lst. The ornamentist and the artist, both express their thoughts and in- 
ventions by the mechanical operation of imitating natural objects by form, 
colour, and light and shadow. Imitation of natural objects is, therefore, the 
basis of both ornamental art and high art, and the easiest plan of practising 
the eye to see, the brain to conclude, and the hand to obey, is the best plan 
at the beginning, both for ornamentist and artist. 

A student may puzzle his memory so long by scientific distinctions, if he 
begin by science, as to find when he bas aeqnired science his hand per- 
fectly helpless ; and, therefore, both in the case of the ornamentist and artist, 
a certain degree of purblind practice of hand, eye, and brain, is absolutely 
necessary for the highest genius in each department, as well as the humblest, 
so that when their minds comprehend any principle of science, or any object 
of nature, their hands may at once be able to illustrate them by design. 

No great artist of the Greek and ltalian schools was considered a great 
artist without science, and no great omamentist was considered a great orna- 
mentist unless he was a great artist too. Raffaello was a great ornamentiat ; 
Giovanni d'Udine, and Cellini, were artists as well as ornamentists, and the 
foundation of both characters is first, a power of imitating what you see. 
There is no doubt the imitation of senseless angles and cones, and octa- 
gons and pentagons, may generate a dead sort of mechanical imitation, but 
the mind of the mechame and artist sleeps, becanse there is nothing whatever 
to interest their sensibilities in the progress; give them beautiful eyes, their 
sympathies are excited, and the cirele and ellipsis being portions in the 
shape of eyes, they acquire the same power of imitation, and exercise their 
powers of thinking too—follow eyes by the nose, they learn the perpendi- 
cular—let them then practice the mouth, they are obliged to make it hori- 
zontal, or at right angles with the perpendicular of the nose; the shape of 
the head is an ellipse, the forehead and chin, portions of the circle. 

A human head is thus got through—combined with a human look, and a 
human expression; the students fee? as they proceed ; what practice for 
geometrical designs is left out in the figure? Then come action, repose, in- 
tention, ап] thought, by circles, ellipses, angles, and perpendiculars, but 
combined as a whole to convey a meaning; when the artist and mechanic 
are got thus far, show them if you please, where is the geometry of the 
head and figure, practice them in angles and circles, that they may know 
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their meaning ; make them both men of science, if you Jike, and let the me- 
chanic begin to branch off—but begin with making both skilful in hand, eye, 
and brain, by imitating tbe same object, for according to our author at 
Somerset Louse, “а saving of time would then be engendered, if the chief labour 
at first were drawing by the hand." 

1f the power of imitation be the first power to be acquired, as I have 
proved. both from what 1 have said and what our opponent says, why sepa- 
rate the education of artist and mechanic? Dat what will you say, or he 
say, when he acknowledges that in the most important of all qualities of 
design, viz., beauty, the artist and mechanic stand on the same ground, an 
yet he would separate their education? And though he admits, page 1, 
they stand on the same ground, yet, he again says, they proceed to exhibit 
beauty by а method totally the reverse to cach other ! 

“ Beauty,” says he, “ with the ornamentist, is a quality separable from na- 
tural objects." 1 reply i cannot be. Beauty, with the ornamentist. from 
whatever form taken and applied, excites the emotion in the work of the 
ornamentist, not because it is separated from the object to which it naturally 
belongs, but because to whatever object applied, it has the power of again 
exciting the emotion, as it did when a component part of its natural object 
at first. 

If a sculptor, says he, makes a lily, le models a lily. * Not so the orna- 
ment'st—the lily appears in his hands with a new individuality." Of course, 
but it is still a lily—the ornamentist makes it a cup, a vase, but I reply it is 
still a lily turned into a'vase and cup—and if it be not like a lily, what would 
a sensible master say to a mechanic who showed him a cup made of a lily. 
“A lily! itis not a bit like a lily. Pray did you model a lily, or draw a Шу?” 
‘© No Sir, E did not, because we ornamentists treats lilies with a new individua- 
alit." Very true, my pupil, Lut to be able to give a new individuality to a 
lily. you must first be alle to form a lily in clay, or by drawing; to model 
or draw a lily, you must get a lily and study it; after studying it, you must 
imitate it by modelling or drawing. lmitation is the foundation of all arts 
or design, whether for the artist or ornamentist, and though the ornamentist 
turns а lily into a new office, if he cannot imitate a lily or a human figure, 
somebudy else must Le employed to do them for him, and this must prove 
to you, my pupil, the necessity of the ornamentist and the artist beginning 
alike. Because what applies to the lily will apply to the figure, and the ат. 
guments are as good in one case as the other, and both prove the same truth. 

The author proceeds to say “ that the ornamentist au the artist are imi- 
tators of nature, but in different senses—in the one, the resemblance is ficti- 
tious, in the other a reality." 1 reply the resemblance in both is fictitious, 
and in both a reality, though the application is different. 

The basis of ail this sopbistry is simply this: the London leading artists 
had been so accustomed to be by their rank, their payment, their honour, 
and their privilege, a distinet class, that they were shocked by any attempt 
to revive the old connexion between artist and artizan. It was a sculptor, 
though rising from, humble but respectable parents, who first intimated the 
insult of giving the artizan an education, which would rank him more as an 
artist than, for 300 years, he had hitherto been,in England, and, of course, 
without any imputation on the honourable motives of any one now; we all 
know there is a degree of sensibility as to duty, in defending the views of 
our superiors, if to them we owe our station and our existence in life—it is 
right it should be so, perhaps ! do not know if one is not inclined to respect 
gratitude, if even it lead a man into the most egregious folly. 

It is a question, if the education of the mechanic be not of more importance 
than the great artist's, Sce how he worms himself into all the ramifications 
of domestic decoration, and consider, if he had, like the German and the 
Frenchman, the power of conveying his thoughts by drawing the figure, 
how prettily, at a little cost, the drawing-room of the middle classes, or their 
parlour, or their bed-room, might Le made vehicles of history, and poetry, 
and design. The more the power of design is diffused, the greater, and not 
the less will be the employment of the great painters. The wealthy and the 
noble will always have the best of everything, and they who love the hand- 
somest women, drink the best wines, ride the best horses, and claim the high- 
est stations, will not be very apt to desert the best artists, when they want 
their efforts. T am decidedly of Burke's opinion, ** whatever turns attention 
to art, степ the purchase of old pictures,” said he “ reflects again on mudern 
painters.” 

Never, Í assure you, was British art in greater danger than now. This 
London school, by separating the artist and the mechanic, and promulgating 
the doctrine, that sound art and decurative art are distinct, will, in all proba- 
Lility, do more mischief than a century will remedy—because the facility of 
admission is great, young artists go to it, and ай the horrors of gaudiness, 
glare, hardness, and false taste, will spread like wildfire amongst the rising 
generation. 
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What reason can Le given, that a flower shouid look in decoration like 
botanical preparations, pasted tjat on lime? — Distinctness is necessary, of 
course, but why cannot imitations of nature be distinct, without being incon- 
sistent with the eternal principles of the great masters, established by the 
greatest geniuses the world ever saw. Д 

Titian, Velasquez, Rubens, Rembrandt, and Reynolds, made their imitations 
of nature on the basts of the philosophy of human sensations. 

E'malities of effect distract! variety is necessary, Lut if carried too far, 
pains. It is the same with every quality of imitation in the great works of 
the great masters, no individual requisite of imitating life is ever obtruded, 
whereas, by the separation of the education of the artist and the mechanic. 
the imitations of the mechanic at present are all obtrusion and totally incon- 
sistent with sound art. lfarace of this offensive description issue out, as 
designers for glass paintings for rooms, for halls, what will the art be like 
in а few years? The combination of sound art сап be seen to perfection in 
a glass window at Liverpool. where a fine picture has been copied, with all 
the principles of imitation ; it is a fine work of art in manufacture, and that 
is what should be the object in all Schools of Design. 

Not long since, returning from Windsor, I went into the coffee-room of 
the Royal Hotel, at Slough, and found the paper on the walls full of pretty 
designs, from Faust (1 believe). “Is this English," said 1. “ English." said 
the waiter, with an air quite insufferable, “ French, sir, of course!" Неге 
is another case in point. Tlad the same principles of educating the mechanic 
been acted on at Lyons as in London, would this French artizan have been 
able so to please us in the middle class by such a display, and is not every 
visitor excited and improved by such a simple way of recalling the scenes of 
some beautiful poems ? 

I apologize for this long intrusion ; my engagements preclude the possibility 
of continuing this important question, but 1 promise it shall not rest whilst 
I live, for I know its vast national importance and that we have only to add 
mastery to design to our indisputable quality of material, to take the lead in 
the world. 

In conclusion, I deny in toto, that the mechanic has no right to mingle 
history, poetry, and moral expression, in his manufacturing design; what 
right has any man, or any body of men, to fix a limit to the exercise of 
human ingennity ? The Almigbty sometimes gifts a Byron, and sometimes a 
Burns, and reflects on the principles of our own noble aristocracy. Who, 
more tenacious of their rights, but who more useful as a check on the Crown 
and the people? and who is refused admission into their class, even from the 
humblest amongst us, if genius, guided by conduct and decorum, prove any 
individual worthy to be a great lawyer, soldier, sailor, or statesman? If it 
were not for this wise decision, what would have become of the Aristocracy 
long ago ?—and with such an aristocracy in Government, are we to establish 
one in art, where по genius, no decorum, and no conduct, will procure ele- 
vation and reward for the humble mechanic? Ridicujous—the bare thought 
and promulgation will make us the laughter of Europe, if this preface has 
not done so long since. 

The artists must become more workmen, and the workmen more artists, 
before the great revolution, beginning will begin aright; but it will not be 
by putting forth theories which will separate them more and more than ever, 
but by being convinced, as the great Continental schools have long been. 
that as imitation is the basis of both arts, the students in each should begin 
alike. 

At the revival of art in Tuscany artists were artificers, and artificers were 
artists, in the strictest sense of the words. ‘ ft was not in the academy, but 
in the workshop, their genius was nurtured—the arte degli orcfici." ‘ The 
goldsmith's craft was the chiefest school; hence came the best artists of all 
the three arts of architecture, painting, sculpture—Brunelleschi, Ghiberti, 
Orcagna, Luca della Robbia, Massolino, Ghirlandaijo, Pollajuolo, Botticelli, 
Verrochio, Francia, Finiguerra, Andrea del Sarto, Baccio Bandinelli, Cellini, 
Salviati, Lioni, Vasari, and a host of inferior names, all were brought up to 
this good trade.t Painters were chiefly employed as decorators of houses 
and furniture, сс.” In all the associations of artists, trunkmakers, varnish- 
ers, saddlers, cutlers, and all workmen in wood or metal, whose crafts had 
any connexion with design. were admitted ; and yet in England they are to 
be separated in education ! 

] think, therefore, that there is nothing ** veryZerroneous in saying that the 
power of imitating natural objects artistically, ought to be the first requisite 
in the education of the ornamentist, or that the artistic imitation ought to 
begin by the human figure, since the mastery of this would render every 
other attainment compaiatively easy.” 2 

'To conclude, the error of the First Council of the London School of Design 


х Murray's Папа Book to N. of Italy. 
? Drawing Book, page 2. 
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was this ;—viz., adopting the German instead of the French principle in edu- 
cating the mechanic. The French begin by the figure and sound art— and 
the artizan thus educated carries sound art to ornament. The Germans begin 
by ornament, and make the figure and sound art the second step—and the 
Germans пеуег recover the false taste of their education. 

lt is not yet too late to remedy this great mistake, by passing a law in 
the Council that every mechanic, as at Lyons, should be obhged to begin by 
the figure ; and if this be not passed, | predict a corruption of taste in artizan 
and artist, which will throw the art into hideous confusion for years. 


London, Nov. 7, 1842. B. R. HAYDON. 


ON THE RELATIYE PROPERTIES OF IRON, 
Made by the use of Cold and Hot Air Blast, in the Smelting Furnace ; lately 
read before the West-Riding Geological and Polytechnic Society. 


By Henry Hanror, Civil Engineer and Mineral Surveyor. 


In the early part of the year 1829, the use of hot air in the smelting fur- 
nace, for the manufacture of cast iron. was introduced at the Clyde Iron 
Works, near Glasgow, and at the fourth meeting of the British Association, 
held at Edinburgh in 1834, Dr. Clark gave an account of its success as 
follows :— 

That in their previons operations with cold air, 8 tons, 1 ewt., 1 qr. of 
splint coal (made into coke, at a loss in weight of 55 per cent.), were required 
io make 1 ton of iron. 

With the use of air heated to about 300° Fahrenheit, 5 tons, 3 ewt., 1 qr- 
of coal (in coke) produced a ton of iron, in addition to which, 8 ewt. of 
coals were nsed for heating the air. 

In 1833, the temperature of the air used being 600? Fahrenlicit, it was found 
that raw coal (not eaked) might be used, which cireumstance further reduced 
the quantity of coal required in the furnace to 2 tons, 5 cwt., I qr. per ton 
of iron made. 

Not having been present at Edinburgh, on the Association's meeting, the 
following year, in Dublin, I stated that the case hal not been correctly re- 
presented to Dr. Clark, inasmuch, as for some time previous to 1825, a 
saving in the coking operation had been made at every well-conducted iran 
work, by which a ton of iron could be made with 5 tons of splint coal in the 
furnace, when cold blast used, so that in reality a saving only took place by 
increasing the temperature of the air. so far as to enable them to use coal 
uncoked in the smelting furnace, from 5 tons to 2 tons 15 ewt., or 2 tons 
5 ewt. 

The account, therefore, as regards economy, by the use of hot air, will 
stand thus :— 


tons. ewt. s. d. 48 55 d 

Saving іп coal used in the furnace Bo 3 5 0 011 
In Coker’s Wages о 5 o 0 m s 
£013 6 


к А similar misrepresentation has also been made to Mr. Mushet, by reason 
of which he lias been led into an error so far as to state in his most valuable 
work on iron and steel, pages 922, 923, that the materials used at the Milton 
Works in December 1834, with cold blast, were for each ton of iron made— 


tons. cwt Ib 

Coals . 5 ó $ ; 6 9 2 

lronstone о 5 à о 4 1 0 

Limestone . о н " 0 13 0 

At the same works in December 1836, with hot blast— 

лопа сәй grs. |Б, 
Coals per ton of iran in the furnace . 2 4 3 14 
Ironstone  . i 5 5 > 8 11 2 21 
fron Ore E : 5 ^ T я 0 0 1 0 
Limestone . 5 > - ; ^ 0 16 0 14 


It is. however, well known, that on an average of the year through, previous 
to April, 1829, when cold blast was used at the Milton Works, ihe materials 
consumed were— 


tons, смі. qrs. — lb. 
Coals in the furnace . й 4 18 0 07 per ton 
Ironstone do. 5 9 8 14 3 19 lron 
Limestone do. Я . 0 14 3 234 made. 


And in comparing this with the make by hot air, in December 1836, (one 
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Against this may be set down— 
A greater quantity of ironstone used 
per ton of iron made . б 5 Go 8 6 Оз 
Extra wear оп ditto 2 й : Ш m (6 
Coal to heat the air used 2 : 0 8 2020 0 010 
zm y 


Saving in materials by the nse of 

hot air, per ton of iron : 5 0777211 
То which saving may be added a further sum of 4s. 74. per ton. for the 
greater quantity of iron produced from each furnace, when hot air and coals 
are used, making the total saving of 12s. 64. per ton of pig iron. 

But in 1835, the deterioration in the value of iron so made was abont 
175. 64. рег ton, as I stated at Dublin, and at the present time, (March 1842,) 
І have no recantation to read so far as the above observations go. 

In Dublin my observations on the deteriorated value of hot blast iron in 
the market of 175. 6d. per ton were contradicted, but after seven more years 
of unceasing application, practised in the manufacture on a very large scale, 
of numerous experiments by indefatigable practical men of great ability, of 
the attention of learned professors of chemistry, mineralogy, and geology, 
together with the aid of that no inconsiderable engine the public press, the 
price of pig iron so made is 32s. 64, per ton below that made by cold blast 
in the smelting furnaces.? 

lf you ask why iron so made is sold for 32s. 62. less in the market, the 
answer is Ist, ‘fits great weakness under impact, and therefore its total une 
fitness for most purposes in which the greatest weight of iron is used.? 2nd. 
Its greater loss in remelting in the cupola of 2 сті. per ton. 3rdly, The great 
irregularity in the contraction of castings when eooling, if made from hot 
blast iron, on which account many eastings of different sizes are produced 
from the same pattern, causing ‘great expense in their after fitting, or if this 
expense is not incurred, great defect in all machinery, &c,, so made. 4th. 
Its unsoundness, that wlien made into castings require to be turned, bored, 
or planed, бс, on which occasions, if the surface operated upon is not de- 
fective on its entire area, a defect so considerable will show itself, probably 
when nearly finished, that both the casting and the great expense bestowed 
upon it will be thrown away, and in many such cases the expense of making 
the casting itself will Le at least three times greater than even the present 
great difference in the value of the two kinds of iron. 

lneed not unnecessarily occupy your time further than by going more 
tully into the first of these points, the great weakness, under impact, of hot 
blast iron. 


of the best months in the year for iron making,) an addition of 8 ewt. of coal 
being made for heating the air, the difference is truly so small as to be alto- 
gether unworthy of consideration, on taking into account the deteriorated 
value of the produce. 


2 March 1842. per ton. 
Price of Scotch bot blast iron at Hull, (No. ,) £3 7 6 

To which add for its general inferiority to 
Yorkshire iron 6 о 5 : . 6 0 5 0 
SIUE (9 

Price of Yorkshire cold blast iron at Hull, 
(No. 1.) DNE UM M su 
Difference in favour of cold blast iron generally Т 12770 


3 In Mr, Fairbairn's recent experiments, published in the Manchester Me- 
moirs, the difference in this respect is very striking :— 
Each bar being 1 in. square and 4 ft. 6 in. long between supports. 


Breaking weight, Power to 
resist impaet. 
Oldberry cold blast iron . 2 о . Ӛз. 822lbs. 
Oldberry hot do. ә 6 с В 513 519 
Using the same coal and ironstone, 
Wlsecar cald owe a . 2 о 446 992 
Milton hot dio с 6 : о : 353 538 
Working in the same mineral field in М. Wales, 

Ponkey cold do. 2 5 о 267 992 
Plaskynasten hot do. o р о 5 ane 517 
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My attention was first called to the subject by observing great quantities | liumane proprietors of large establishments introducing clauses in their con- 


of pig iron on the wharfs at the iron foundries and other plaeesiu this neigh- 
bourhood, very recently broken into pieces so short as to prevent the la- 
bourer piling them in eubical tiers in the usual manner, and on inquiry, 1 
found that they were so broken by loading and reloading, and that they 
were made by the new process of using hot airin the furnace, greatly mis- 
called an improvement in the manufacture of cast iron. From these and 
other eirenmstanees 1 thought it a duty due to the iron trade to call the at- 
tention of the publie to it, and having mentioned the subject at the meeting 
of the British Association in Dublin, its importance was at once recognised, 
and a sum of money appropriated for making the needful experiments, which 
were carried into execution by Mr. Fairbairn, the highly intelligent and in- 
defatigable engineer of Manchester; and I was very sorry to see in his re- 
port read at the Liverpool meeting, as well as in several conversations with 
me on the subject, to find that he had experienced great difficulty in ascer- 
taining the composition of the irons experimented upon, in consequence of 
many of the manufacturers being unwilling to give information ; added to 
this, it is well known that in more recent experiments, one of ihe strongest 
irons in Yorkshire has been placed in ihe scale of strength so much helow 
other iron, long since known to be no stronger, both irons being made from 
the same coal and ironstone, a fence only parting the mineral fields of each 
work, that 1 am driven to the conclusion that the object of the experiments 
in question has in a great measure been defeated. There are, however, some 
experiments in them, which may not have been affected in their results by 
these circumstances, two of which 1 shall point out for your consideration. 
The first will be that of iron from iwo works using the same materials. 


Elsecar iron (cold hlast) mean ratio of its strength 66 1000 
Milton iron (hot blasi) mean ratio of its strength за 809 
Elsecar iron mean ratio of power to resist impact Bo 1000 
Milton ditto ditto ditto T 858 


1n this ease, however. the difference is much greater than appears on the 
face of these experiments, inasmuch as the specimens of pig iron from the 
Milton Works were made with the addition of a portion of the red hematite 
iron ore from Ulverstone, for the express purpose of giving greater strength 
to that iron, as was invariably done many years for the purpose of making 
tin plate, and during the war for the casting of cannon. 

The second circumstance is that where Mr. Fairhairn states that in a trial 
of 50 sorts of iron, of which each bar 4 of hot and cold blast iron were made 
of the same materials, and under the same circumstances. 

Cold blast iron, with a load of 392 lb. increased the deflection in 108 days 
from 1°786 to 1:813 inches. 

Ilot blast iron ditto ditto 1°89] to 1:966 inches. 

Cold blast iron with a load for 418 lb. continued to increase in deflection, 
and ultimately broke, after sustaining the weight 35 days. 

All the hot blast iron bars broke in the act of loading them with the above 
weight of 418 1), 

Notwithstanding these and many similar facts brought out by the experi- 
ments in question, certain portions of them are constantly being quoted 
through the press for the purpose of proving that iron made by hot air is 
stronger than that produced by the use of cold air. 

Contemporary with these experiments on a small scale, others of far 
greater importance have been going on; and we hear of hundreds uf railway 
chairs, east from iron made by the improved process, eonstantly breaking 
where tens only broke before, of steam enginesand other valuable machinery 
Lreaking in rapid succession, and in parts where, by regular work, they were 
never known to give way before the introduction of the improved iron—of the 
mare respectable portion of mill-wrights being obliged іо make new calcu- 
lations, and a new stock of patterns, in order to lessen, as far as is in their 
power, the enormous losses and ihe great disappointment of their friends by 
such breakages. We hear of districts of coal masters and other prudent and 


a — —— 


^ 1 take this to mean caeh pair of bars. 

5 Ina paper recently read before the Institution of Civil Engineers, Mr. 
Macneill states that on the Dublin and Drogheda Railway, where chairs were 
used made of hot blast iron from Scotland, the breakage was very great as 
compared with those on the South Eastern Railway, which were made of 


cold blast iron, and that in his opinion the latter would be cheaper ihan the 
former at an increased price of 4/, per ton. 


tracts for castings, stipulating that no hot blast iron shall be used therein ; 
and at length the same has become common in contracts for gas and other 
pipes, whieh it has hitherto been usual to make of the most inferior quality 
of irons, it having been found that the sockets of some miles of piping have 
been broken aff iu one or two years after being laid down, in consequence of 
their having been made of hoi blast iron. 

There has, however, still more recently, been a series of experiments made, 
upon which a far greater dependence may be placed, inasmuch as the irons 
were АП supplied in the regular way of business, without the makers knowing 
any such experimenis were intended ; and they were undertaken for tlie pur- 
pose of information only, to guide the founder and engineer who conducted 
the operations at his own establishment. The detail of these valuable trials 
by Mr. Todd, of Leeds, formed a paper read before this Society when last it 
met at Leeds; 1 need not therefore oceupy your time with repeating Шет, 
and here, will only call your attention to a few of the results, for the purpose 
of more clearly explaining what I wish particularly to impress on your 
notice.6 

With respect to the strength of bar iron made from hot blast yig iron, very 
few experiments have been made publie that 1 am aware of; they arc, how- 
ever, of very great importanee, because ibéy were made with the greatest 
possible care, and regardless of expense, by manufacturers of the first emi- 
nence and ability for their private infurmation. The irons were eight in 
number; the first set of bars were 21 inches in diameter, made with cold 
blast scraps and hot blast respectively, all by Yorkshire manufacturers. The 
weight required to draw them asunder by a steady direct tension was not 
very variable, but when all were cut round to the same depth, for the pur- 
pose of being Lroken with the hammer, they required about the followiug 
blows to do so :— 


Blows 
Cold blast iron œ.. vs 27 56 6 
Scrap + ao ac 90 oo mm 3 
Hot blast bo Bo Ue ва 9 1 


The second and third set of bars you have now before you, the result of ех- 
periments on which stand thus : 

Blows required 

to break them 


Diam. of bar. Area ofsec. with a 1715. 
in. where cut. hammer. 
Low Moor cold blast ác 2:66 do SM ов 18 
Bierley cold blast o6 2°75 DG 4430 .. 18 
Milton hot blast 3b 275 әб 4430  .. 3 
Blows required 
to break them 
with a 2010, 
hammer. 
Elsecar cold blast Bo 2:58 об BB ue 21 
Milton hoi blast oc 2:58 20 $203  .. uj 


Made from the same materials. 
So that the proportionate resistance of hot blast wrought iron to émpact is 
still less than that of cast iron. l need scarcely say, cold blast iron was 
ordered at probably 62, per ton more than the hot blast iron might have been 
bought for. 
I may here take leave tu mention the circumstance of scrap iron being any 
thing now but what it was formerly, when its name and excellent quality 
were synonymous, In former times the importation of seraps from the con- 


с They took place from August, 1810, to February, 1811. 
Breaking weight 
ewt. qr. 


Bierley pig iron, No. 3, made with cold blast average 25 2 
Elsecar do. a do, do. 21 0 
Low Moor do, 3, do. do. 23. 2 
Summerlee (Scotch) 3, hot blast do. i 
Level Staffordshire 3, do. do. 16 0 
Mixed pig iron 3, 5 parts Low Moor, ! part Elsecar do. 30 0 
Mixed pig iron 3, 5 parts Bierley, 1 part Elsecar do. 33 0 
Mixed pig iron 3, equal parts Bierley, Elsecar, Low Moor, 

Staffordshire, (Cylinder iron in the market,) and Level iron, 

also, Summerlce 4. 20 2 


1842.] 


tinent of Europe took place to a very considerable extent. all of which were 
marufactured in this country into bars, sheets, &c.; and from the circum- 
stance of these scraps, being all of charcoal iron, the bars, &e.. so made, 
could not but deserve the good name they acquired and long maintained: 
The flow of scraps into England has, however, long since ceased, and the ex- 
portation from this conntry having become a considerable trade, it follows, 
of course. that scrap iron now must be made from our own scraps ; and when 
it is remembered how small a proportion of good iron to bad has for many 
years been made here, bars, &c. manufactured from them cannot but be of 
very irregular and dubious quality, hence it is that the best scrap iron cuts 
so poor a figure when compared with а well made iron from known good 
minerals. 

The remarks 1 have made are in reference to irons of known good quality, 
but I am ready, and have pleasure in admitting that the use of hot air has 
been of very great advantage at those iron works whose pruduce had not a 
first-rate name, by enabling their proprietors to make it at a less cost, without 
а proportionate deterioration in quality; and there are some few works 
whose iron, made with cold blast, was so bad, that any change could not be 
but for the better. There is also at present a strong impression that iron 
cannot be made with anthracite coal only, but with hot air, and that iron so 
made is better than any other. The gaodness of its quality is, however, due 
to the great purity of that coal. But even here we are told, in a paper read 
before the Polytechnie Society of Cornwall, by a gentleman of great prac- 
tical skill, that iron made with such proportions of anthracite coal and coke 
as enabled him to use cold blast, became much weaker on his using hot air, 
all other circumstances being the same. 

My apology in troubling you so far must be in the importance of tbe sub- 
ject, and the daily increasing importance to society of the strength of that 
material by which the locomotive power is applied that so rapidly conveys a 
very large portion of the human race both by land and sea. When we are 
about to purchase a horse which is to convey ourselves and families at the 
moderate rate of 8 or 10 miles an hour, with what inherent caution our first 
object is to examine his knees, to ascertain his safety! In the steam-engine 
we are prevented taking this precaution, and yet in travelling three times as 
fast, our risk is in very much greater proportion. Now in this fast travelling 
it must not be forgot that in the engines which convey us there are two cy- 
linders, and at least 280 returns of the piston. and therefore there are 280 
percussions each minute of 9,2401Ь. pressure іп the power itself, and also the 
tires of about 42 wheels and axlesin each train, passing over a joint of the rails 
every 5 yards of our journey, the percussions of which are very sensibly felt, 
with numberless others of minor effect, by which it will be at once seen of 
what inestimable importance it is that all iron used for such purposes should 
not only be strong. but be so under percussion ; for I need only remind you 
that it is more than probable, should any one cf the numerous parts give 
way, by any one of the many percussions they have to sustain, that an acci- 
dent of the most calamitous nature would be the result. 

With this view of the subject І may probably be excused, if I so far further 
trespass on your patience as at least to endeavour to point out a duty which 
the public only can perform for itself, namely, to take especial care that the 
needful protection is given to that class of iron makers whose first care it is 
to maintain its utmost strength, regardless of the expense of doing so. And 
in order that it may be understood how far such protection is required, the 
following statement should be made known. In the year 1830 the total 
quantity of pig iron made in Great Britain was about 653,500 tons. In 1840 
the make had increased to 1,396,400 tons; and although the stock of pig 
iron at the latter date was very small, the price of No. ! had declined since 
the use of hot air from 87. 5s. in 1836, to 5. 5s. per ton in 1842 for cold blast 
iron; and from 71. 5s. to 31. 12s. 64. per ton for hot blast iron, 7 although the 
workmen's wages throughout that period were rather higher, which item 
forms nearly 75 per cent. of the cost, from which circumstance it has been 
very fairly concluded, that the price of the best pig iron made has been 
brought down at least 30s. per ton lower than it would otherwise have been 


7 1 have been informed that No. 1 hot blast iron has been delivered in 
Leeds for 37. 25, 64. per ton, the average of former years being 9/. 10s. per 
ion for No. І cold blast pig iron. 
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by the badness of trade generally, had not the use of hot air been intro- 
duced in its manufacture. 

Tn addition to the observations І have already made on this subject, І may 
refer to the price current of the present day, and those who do so will see 
the price of cold blast pig iron in South Wales stand at 3/. 10s. per ton for 
No. 1; hot blast pig iron in the Clyde, 27. 105. per ton for No. 1; and. upon 
the whole, 1t seems this case may now be thus summed up, that— 


The saving in the make of pig iron by the use of hot blast may per ton 

(generally speaking) be . o 5 2 : . ТОЛЕ 
Deteriorated value of such iron in the general market . А Ц ov ( 
Deteriorated value in the Yorkshire district о d 12 6 
Deteriorated value of castings made of such iron, in the simple 

article of railway chairs, as reported to the Institution of 

Civil Engineers, on the 1st day of March last, by one of their 

own body, of the first eminence, and of very great experience 

іп such matters . 8 о 5 о 3 2 4 0 0 
Deteriorated value of wrought iron when manufactured from 

pig iron so made, in the market : : 6 (d © 


Indeed, of the last-named iron, engineers and intellizent manufacturers 
are agreed, and the experiments 1 have before referred to, show that 62. per 
ton is far too little a deterioration for bar-iron of such a quality, and parti- 
eularly when we reflect how very much bar (aud other) tron has now to do 
with the personal safety of millions of our fellow-creatures. 

Barnborough Hall, near Rotherham. 


SHANNON IMPROVEMENTS. 

Lieut. Col. Harry D. Jones, R. E., Shannon Commissioner, and Thomas 
Rhodes, Esq. Principal Engineer. were at Killaloe, on the 17th and 18th Octo- 
ber, to witness the discharge of the river over that part of the weir which 
has been completed, owing to the active exertions of the contractor, Mr. W. 
Mackenzie, who has advanced the works at this station so rapidly, that they 
may be said to be fast approaching completion. 

The weir forms the principal feature of the improvements at this station, 
having for its objects to modify and regulate the great rise of the annual 
floods, by giving greater freedom of discharge and making a consequent re- 
duction in their altitude, at the same time preserving a sufficient depth of 
water for the navigation. 

The weir, when finished, will be 1100 feet in length, of which 618 feet are 
now completed. 

All things having been prepared, the dam which excluded the water from 
the weir while building, was broken about half-past 3 o’clock on Tuesday 
afternoon, under the immediate directions of the Commissioners’ engineers, 
Thomas Rhodes and Thomas Barton, Esqrs. The water having been let into 
the space above the weir, began to flow over it about 5 o'clock, and though 
the quantity passing over at present is small, yet the effect was grand. It is 
calculated that during the flooded seasons there will bc little more than three 
feet of water flowing over it, although, in seasons previous to the improve- 
ments, the floods have risen to a height of nine feet, thus showing a general 
reduction of six feet in the height of the flood waters, and proving with what 
eflect the hand of science can grapple with this mighty element. 

The above operation has opened the canal from Killaloe to Cussane, which 
had been closed for some weeks, and the communication is now complete 
from Limerick to our pierhead. 

No accident of even the slightest description occurred, and the whole went 
off to the evident satisfaction of all present; the day being fine, the number 
of spectators were very considerable. The Lord Bishop was present at inter- 
vals during the day, and the spectacle was heightened by the presence of 
many beautiful ladies, (of whom our gay little town has certainly an unusual 
share,) together with many of the gentry from the surrounding districts. 

The town and neighbourhood possess great interest, both from its natural 
beauty and its commercial character. We here see the imprint of the Dublin 
Steam Company, whose great and liberal exertions in the cause of commerce 
and navigation, under the masteily guidance of C. W. Williams, Esq., aided 
by the scientific intelligence of their agent, Joseph Clarke, Esq., and the in- 
defatigahle attention of Captain Tully, keeps the curling volume from the 
steamers’ tube gracefully mixing with the Leautiful outline of our mountains, 
while she bears along the noble Shannon the produce of our lands, our trade 
and fortune, and connects our interests with the world. 

From the bridge the scene is one of exceeding beauty, and becomes en- 
hanced by historical recollections, for while we here mect, upon the banks 
of Shannon, many of Ireland's fairest daughters, we see reflected in the 
bosom uf its waters the beautiful hills where, eight centuries ago, dwelt the 
bravest and hest of her sons—Kinkora’s Prince, Clontarf's hero, the great 
and virtuous, the immortal Brian! 
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PROCEEDINGS ОҒ SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
June 2).—(continued.) 


^ On some peculiar Changes in the Internal Structure of Iron, independent 
of, and subsequent to, the several processes of ils manufacture.” Ву 
Charles lood, F.R.A.S., ќе, 

The singular and important changes in the structure of ігоп, which it is 
the object of this Paper to explain, arc those which arisc in the conversion 
of the quality of iron, known by the name of “red short iron," which is 
tough and fibrons, into the brittle and higlily crystallized quality known by 
the name of “cold short iron.” This change the author considers has never 
becn attributed (as it ought to be) to the operation of any definite and 
ascertained law, bnt has generally, when observed, been supposed to arise 
from some accidental cause, and been considered as an isolated fact. 

The fracture of railway axles, by which some of the most lamentable ac- 
cidents lave occurred, arises from this molecular change in the structure of 
iron, by which the axles lose a vast proportion of their strength. 

The principal causes which prodnce this change are percussion, hcat, and 
magnetism, and the author traces throngh a great number of practical cases 
of ordinary осспггепсе the joint, as well as the separate effect of these three 
causes; showing that thc rapidity of the change is proportional to the com- 
bined action of these several causes, aud that in some cases where all the 
three causes are in operation at the same time, the change of structure is 
almost instantaneons; while in other cases, where this united operation does 
not occur, the change is extremely slow, extending over several years before 
it becomes sensible. Among the examples given, and of which the causes 
are explained, are the conversion by means of heat, as in the case of wrought- 
iron fnrnace-hars, and other analogous cases, particnlarly when any vapour is 
present: the operation of the tilt hammer іп the plaaishing of iron, hy 
which both vibration and magnetism of the bar is produced, when the tem- 
peratnre is within a certain limit, beyond which limit the har loses its mag- 
netic power, and no crystallization occurs; and the instance of piston-rods 
and other cases, where from any accidental circumstance a peculiar jar or 
vibration has been given to particular parts. The effect of the continnal jar 
or vibration upon the axles of common road carriages is a case of the oppo- 
posite kind, where, notwithstanding the continnal vibration, this molecular 
change does not take place when the axle is insulated from the effects of 
magnetism. In railway axles, however, the case is very different. The rapid 
rotation of the axle produces powerful magnetic action, while the friction 
causes much heat; and these effects, added to the constant percussion which 
is produced by the peculiar motion of railway wheels, causes the crystal- 
lization to he produced with extreme rapidity; the effect being probably 
further increased in the axles of locomotive engines hy the magnetising 
power of the electricity generated by the effluent steam. The crystallized 
strneture being the natural condition of iron, as well as of several other 
metals, the author considers that in these chaages we observe a constant 
effort to return from the artificial to the natnral and primal condition of the 
metal, and the conclusion arrived at is, that this crystallization is not veces- 
sarily dependent npon time for its development, but is determined by otlier 
circumstances of which the principal is undoubtedly vibration: that heat, al- 
thongh it assists, is not essential to it, but that magnetism, whether induced 
by percussion or otherwise, is an essential accompaniment of the phenomena. 
The paper concludes by pointing out the increased effects likely to result 
from the rigidity of the springs, the looseness of the brasses, and other 
causes which increase the vibration on the axles of railway carriages. 

Several] samples of broken railway axles were exhibited; some of them 
being cut from different parts of the same axles, showed that at the jonrnals, 
where the vibration was the most intense, the crystallization was increased 
to a great extent beyond what uccurred in other parts of the same axle. 

Remarks.—Mr. Morcland had frequently noticed that pins for chains, and 
pnmp-rods, although made of the best iron, would, if subjected to conens- 
sion, after a certain time break suddenly, and that the fracture wonld exhibit 
à large crystallized texture. This was also frequently observed in the broken 
axles of road-carriages, althongh they were generally made of iron of the 
finest quality. 

Mr. E. Woods had observed the crystallized fracture in all the broken 
axles on railways which he had seen. 

Mr. Hood exhibited some specimens of broken axles, all of which showed 
a large crystallized fracture: he believed that the iron from which the ma- 
jority of them had heen made was of the best quality, and in the parts not 
immediately snhjected to concussion the fracture was quite different. One 
of them had been in nse only three months, and had become so brittle that, 
on attempting to break it, it jarred off at the shoulder of the jonrnal, al- 
though an incision was made all round at the spot where it was intended to 
be hroken. 

Mr York would account for the tendeney of the axles to break at the 
Journal, by that part being suhjected during the process of forging to more 
hammering than the body. б 

Mr. Hond agrced that such might be the ease, but he conceived that it 
was more probably produccd by cold hammering. Пе had taken a sample 
from the body af a broken eranked axle, from the Grand Junction Railway, 
the iron of which was evidently of the hest quality, but at the point of frac- 
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ture, which was certainly at that part where it had been most hammered, the 
fracture presented a large crystallized texture. 

A large auchor, which had been in store for more than a century, at 
Woolwich Dock-yard, and was supposed to be made of extremely good iron, 
had been receutly tested as an experiment, and had broken instantly with a 
comparatively small strain; the fracture presented very large crystals: in 
this case he believed the length of time which the anchor bad remained in 
the same position had produced the same effects as magnetism and vibration. 

Mr. Lowe stated that at the gas-works under his direction wrought-iron 
fire-bars, although more expensive, were generally preferred ; a pan of water 
was kept beneath Шеш, the steam from which would speedily cause them to 
become magnetic: he had frequently seen these bars, when throw down, 
break into three pieces with a large ervstallized fracture. 

Mr. Miller bad frequently seen in mannfactories, that when the smiths had 
forged parts of engine-work which from their intricate forms had required 
to ће much hammered, the ends were jarred off while they were being 
worked upon. Ile instanced particularly the side rods of the engine for the 
“Lord Melville" steamer, of which, while shutting up the middle, one of 
the ends of each rod was jarred off, and presented large crystals in the 
fracture; being well assured of the good quality of the iron in the rods, he 
had the same ends welded on again, and although the circumstance had oc- 
enrred 20 years since, they were still at work, and had not shown any symp- 
tom of weakness. lt must he evident that in this case, the fracture and the 
crystallized appearance of the metal must have been ртобпсса by the cold 
hammering to which it had been subjected. 

Mr. York agreed with Mr. Hood in the fact of а change taking place in 
the texture of the iron, bnt he was of opinion that it more frequently oc- 
enrred during than after manipulation; he allnded more particularly to rail- 
way axles, in which he believed the injury to be done by the cold hammering 
or planishing after they were faggoted ; he had frequently scen one end of 
an axle fall off while the other was being hammered: in all snch eases, 
and those of accidental breakage, such as recently occnrred on the Versailles 
Railway, aud in other places, the fracture always presented a crystallized 
appearance. 

Пе then exhibited and described a railway axle, which he stated to possess 
the combined advantages of rigidity and toughness, and avoiding entirely the 
crystallization of the iron dnring the process of manufacture; this he des- 
crihed to be effected by maintaining the axle in a hollow state duriag the 
whole operation of hammering, thereby avoiding the vibration and concus- 
sion, to which cause he attributed the crystallization of tlie iron in solid 
axles, heing of opinion that the repeated blows of the hammer on a solid 
mass, particularly during the process of “ planishing,” were the chief, if 
not the only canse of the ductile quality of the iron being destroyed. Не 
stated, that he had made numerous experiments for the purpose of ascertain- 
ing this fact, and in every instance when the axle was sound, the iron pre- 
sented the same crystallized fracture, although the bars, previous to their 
being welded together, were of the most fibrous quality, but if the axle was 
not quite sound, and the bars not perfectly welded to the centre, then the 
fracture was somewhat fibrous, the axle being partially hollow and thereby 
ayoiding the vibration to a considerable extent. This fact suggested to him 
the propriety of keeping the axle hollow; and the mode of mannfacture he 
described to be by taking two dished half-cylindrical bars of iron, of the 
entire length of the axle, putting them together and welding them under a 
hammer in swages, by which means the particles are not driven asunder by 
the heavy blows and the axle of faggot lengthened, hut are driven together 
and towards the centre. The axles produced by this means, he stated to be 
as perfectly ductile as the bars in the first instance. А further advantage, 
he stated to consist, in heing able to make half the whole length of the axle 
at onc heat, therehy avoiding to a considerable extent the danger of burning 
the iron by repeatedly heating it; the iron in the axle he described, as being 
a uniform cylinder in thickness, and consequently requiring a nniform heat, 
whereas the external bars of a faggot for a common axle were liable to he 
burnt, before the centre was heated to a welding state. The diameter of the 
hollow axle was increased from 34 in. (the general size of a solid axle) to 
4 in. in order to give a proper degree of rigidity, but without increasing the 
weight. 

The nsual proof to which solid railway axles were subjected, was by al- 
lowing a weight of 6 cwt. to fall upon them from a height of 9 ft.; with 
that force thcy were frequently broken at the second blow, and sometimes 
by the first—he had tried some of the hollow axles, by letting fall upon 
them a weight of 10 cwt. from a height of 15 ft., without breaking one of 
them. 

Mr. Simpson expressed the obligation of the Institution to Mr. 11004, for 
bringing before the mecting such an interesting communieation, upon a suh- 
ject which it is of the utmost importance to railways, should be carefully 
examined. It was to be regretted, that the late period of the Session had 
prevented the attendanec of those members whose attention liad been more 
particularly directed to railways; bnt on the renewal of the subject next 
Session, npon the production of the report upon the projected experiments, 
promised by Mr. Hood, a very nseful discussion might be anticipated. 


June 28,—The Presipent in the Chair. 


* An Десант of the Bridge over the Thames, at Kingston, Surrey.” Пу 
John Brannis Birch, Grad. lust. C. E. 
Previons to the vear 1828, when the present bridge was opened to the 


1849.) 


public, the communication between the town of Kingston-upoao-Thanies in 
Surrey, and the hamlet of llampton-wick in Middlesex, was carried on by 
an old and incommodious wooden bridge, which was so dilapidated that any 
attempt to put it into a substantial condition for the service of the public, 
would have been eqnivalent to an entire rebuilding of the structure. 

The corporation of Kingston, therefore, resolved upon erecting a new 
bridge, on a design by Mr. Lapidge, their architect, and in the year 1825 
obtained an act of Parliament, granting them the powers necessary for that 
purpose. 

The trustees appointed under the Act applied to the Exchequer Bill Loan 
Commissioners for pecuniary assistance to the amount of £45,000, but the 
application was not entertained uotil the working drawings, specification, 
«с. had been submitted to their eogineer—the late Mr. Telford, when he 
gave the following opinion :—''Ilaving carefully inspected all the working 
drawings, I consider it only justice to Mr. Lapidge to say, that they are very 
complete and do credit to his judgment and assiduity; and as the blue clay 
has been fouud quite across the bed of the river, I am of opinion that with 
ihe precautions provided in the working drawings and specification, that the 
work is very practicable, and if well executed will prove a substantial and 
useful edifice.” Пе also said. “ І have gone through the detailed estimates, 
and compared the same with the proposal accepted by the corporation, and 
am satisfied that the works may be properly executed for the sum therein 
mentioned, viz., £31,300 ;" and he stated “the amount of the general esti- 
mate including the above sum—the expense of houses and ground—the 
flood-arches and roads of approach, &c. to be £47,457.” 

Upon receipt of this report, the Commissioners consented to make the re- 
quired Joan, but it being found that the Act limited the amount to be raised 
to £40,000, alterations in the structure were suggested by Mr. Lapidge, 
which received Mr. Telford's approval, and the works were commenced on 
the reduced scale. 

The bridge is of Grecian architecture and consists of five elliptical arches ; 
it is constructed chiefly of brick, with ashlar facing. The abutments are 
terminated by towers, and the structure is surmounted by a cornice and 
balustrade, with galleries projecting over the piers. The span of the centre 
arch is 60 ft., with a versed sine of 19 ft.; the side arches are 56 ft. and 
52 ft. span, and 18 ft. 3 in. and 16 ft. біп. rise, respectively. The highest 
flood rises 6 ft. above the springing line, and the lowest summer level is 
about the same distance below it. The foundations are all laid upon the 
substratum of blue clay. The length of the bridge is 382 ft. to the ex- 
tremes of the abutments, and the width between the balustrades is 25 ft. 
The proportion of the piers to the span of the arches is about 3th. The 
roadway is formed at an inclination of I in 40. 

The author then describes fuily the constrution of the abutments, piers, 
arches, and the superstrncture, The work occupied about 2% years to the 
completion, the first stone having heen laid on the 7th of November, 1825, 
and the bridge opened in form on the 17th of July, 1828. 

On the completion, Mr. Telford again made a report to the Exchequer 
Bill Loan Commissioners in these terms :—** With Mr. Lapidge, I examined 
the whole of the bridge and approaches, and taking it for granted that the 
fonndations of the piers and abutments, which are under water, and which 1 
Шай no opportunity of inspecting while in progress, are according to the 
working drawings, all the other parts are found in a very perfect state, exe- 
ented in a workman-like manner.” 

The bridge has in every respect answered the object for which it was in- 
tended, and it has justified the good opinion Mr. Telford originally formed 
of it. 

During the 14 years which have elapsed since its erection, it has required 
none other than the most trifling repairs, and tbe expectations of the trus- 
iees have been realized by the tolls having paid the allotted portion of the 
principal, up to the present time, as well as the interest of the money bor- 
rowed for its execution, and the cost of it did not exceed the amount of the 
estimate. 

The communication was accompanied by seven remarkably well-executed 
drawings, showing accurately all the details of the construction, and the 
paper contained all the quantities of metals in the work, together with Mr. 
Telford's reports upon it, with other documents of interest. 


“ Description of the Harbour of Port Talbot (Glamorganshire).” 
Henry Robinson Palmer, V. P. Inst. C. E. 


The harbour described in this commonication is situated upon the outfall 
of the river Avon, on the eastern shore of Swansea Day. The adjacent 
mountainous district terminates abruptly at about half a mile from the sbnre, 
in a tract of marshy land, for the most part composed of sand, with de- 
tached beds of clay and peat of various thickness, at about 10 ft. below the 
surface. 

Tbe river, which, at its issue from its rocky channel, had been diverted 
from its course by accumulations of sand, nearly at right angles with its 
point of discharge into the sea, would appear at some period to have had a 
direct channel thither. It has been the object of the author, by whom the 
works were designed aud executed, to restore this obvious course for the 
land water, and by means of embankments, to convert into a dock that por- 
tion of the old channel which extends through the marshes. A new chaunel 
has also been formed from the outfall to a convenient part of the dock, with 
a lock 48 ft. in width for the passage of vessels. 


by 
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As the works were undertaken by a few private individuals, every proper 
economy was enjoined; and in order to diminish the expense of excavating 
by manual labour, a channel of 100 ft. wide and a mile in length, Mr. John 
Vigurs (whose extensive tin-plate and copper works are situated in the ad- 
joining valley) proposed that the new channel should be formed by the force 
of the land floods, which descend with great impetuosity. A trench of 20 ft. 
wide by 10 ft. deep, was therefore cut io tlie line of the proposed channel; 
and a few days after it was finished, a heavy land flood descending from the 
mountains rushed tlirough it, carrying out to sea from the sides and bottom 
of the trench an immense quantity of the soil. Every succeding flood in- 
creased the size of the trench, and by judicious guidance of this natural ex- 
cavator, the channel was formed of the requisite dimensions; and it is now 
generally kept clear from accumulation by the land floods, but in dry seasons 
by the slnices in the lock-gates. The bed of the channel is stated to form a 
regular inclined plane of more than a milc in length, frec from a shoal or any 
other impediment. 

The confluence of the two chanuels has been rendered permanent, by a 
pier of copper slag, with an active slope of 5 to 1. When finished, this pier 
will extend full half a mile in length. 

The paper then describes generally the ordinary modes of constructiou 
adopted in the works, and more particularly the lock, the cill of which is 
23 ft. below the level of an ordinary spring tide: the copiug is 2 ft. above 
that level, and the gates are 25 ft. 6 in. high. 

The fabric of the lock is composed of hard silicious sandstone, cemented 
with blue lias lime water. The ashlar work of the walls is 4 ft. in tbick- 
ness, with counterforts, and the spaces between them are filled with rubhle, 
grouted with lime and sand. The whole thickness of the walls may there- 
fore be taken at 8 ft., excepting at their bases, where they are 10 ft. The 
walls rest in part upon an inverted arch, 3 ft. in thickness, and the whole 
mass, including the invert, rests проп a concrete of large and small rubble. 

The harbour is stated to be in immediate connexion with extensive copper 
and tin-plate works, and also with a great extent of coal-beds bordering the 
valley of the Avon, and the trade is rapidly increasing, its position in the 
Bristol Channel being highly favourable to a foreigu trade. 

A plan of the harbour, with the streams and cbanuels, ard a transverse 
section of the lock accompanied the paper. 


“ Description of the Calder Viaduct, on the Wishaw and Caltness Railway, 
with the Specifications, Estimates, and a series of Experiments to ascertain 
the Deflection of lwo of the Strutted Beams.’ By John Macneill, M. Inst 
C. E. 


When first the author was called npon to carry out the extension of the 
Wishaw and Coltness Railway, he found that the funds for that purpose were 
very limited, and that it was necessary to construct the works in the cheap- 
est manner possible. To accomplish this it was nccessary to design and lay 
out a single line of railway, which would he sufficient to carry on the trade 
hy н. р., hut if possible, aud consistently with limited fnnds, to construct 
the viaduct over the valley of the Calder (the principal work on the railway) 
in such a manner as to be able to widen it hereafter, and to make it suitable 
for locomotive power, in the event of the trade being increased, or of the 
railway forming a part of the great line of communication between England 
and the West of Seotland. Having these ohjects in view, and being so res- 
tricted in funds, he was obliged to lay out the works in the first instance, 
very differently from what he otherwise would have done, if there had been 
ample funds. 

The valley of the Calder, which the railway had to cross, was nearly half 
a mile in length, aad the elevation of the line over the surface of the ground, 
varied from 50 to 130 ft. The first intention was to construct a viaduct, 
480 ft. in length, of stone arches, 60 ft. span and 12 ft. wide between the 
parapets; but as this mode of construction would have been the cause of 
much expense, when it became necessary to widen the viaduct for a double 
line of railway, and would also have involved an embankment of nearly 60 ft. 
in height, compnsed of clay and marl, which was considered unsafe and likely 
to slip, aa effect which subsequent experience on other portions ot the line, 
has since fully proved would have been the case; it was determined to ex- 
tend the viaduct to about 1200 ft. in leogth, and to construct it of timber 
resting on stone piers, which allowed the means of widening and strength- 
ening it hereafter, without stopping the trade or iucurring more expense 
than would have been necessary in the first instance, if built to the full di- 
mensions. 

The piers and abniments are built hollow, of grey freestone from the ad- 
joining quarry of Dalziel; the trussed wooden beams rest in metal sockets, 
and the springing plates are laid, for supporting the wader arches of bent 
timbers, which are now in progress of construction, to render the viaduct 
capable of supporting safely the weight of locomotives and heavier traias 
than now pass along it by н. P. The usual load for horses is 4 wagons, 
each weighing 13 ton, and carrying 33 tons of coal; there are frequently 3 
of these trains in a single arch of the viaduct at the same time, and 30 
loaded waggons weighing 120 tons exclusive of the engine and tender, have 
frequeutly been taken over ; on one occasion a train consisting of 65 loaded 
wagons of 4 tons each, making a gross load (including the engine and tender) 
of 279 tons was taken over the viaduct, but the usual load is restricted to 
30 tous, until the under arches are fixed. 

The details of the construction of the general work are then given, and 
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the total cest of the single width is stated to he ahout £15,000; this sum 
includes the metal castings for the future widening, and when the strength- 
ening aud widening of the whole will be completed the total cost will not 
excced .£25,000, which is stated to he s Inw price for a viaduct of 1200 ft. 
long, and varying from 50 to 130 ft. in height. 

A description is then given of the experiments upon the deflection of a 
trussed beam. Two stone piers were erected 100 ft. apart, with metal caps 
and sockets built into them; two heams were laid and strapped together and 
the struts fixed, precisely as they would have been in the bridge; along each 
side of these beams, hut quite unconnected with them, posts are driven iu 
the ground, to which а horizontal beam was attached; six rods of deal, 
carefully divided into inches and tenths, were then screwed to the outside 
faces of the beams. The beams were, in the first instance, brought as near 
as possible to a horizontal line, by means of a spirit level, and the zero 
points on the rods made to correspond with a fixed line on the horizontal 
bar. When the beams were loaded, and the deflection from the original 
level took place, it was marked by the divisions on the index rods, which 
being firmly screwed to the beams rose or fell with them, and showed the 
quantity of deflectiou as marked by the line on the horizontal bar; after 
each inad was put on the beams, it was allowed to remain an hour or two 
hefore the deflection was measured, and after the load was taken off, the de- 
flection was again measured at an interval nf some hours to ascertain the 
permanent set, before another load was put оп. The load made use of was 
railway bars; they were distributed over the beams iu various situations, and 
in various quantities, varying from 1 to 60 tons; the results of which are 
stated in a series of elaborate tables: and a large collection of diagrams 
show the situation and form of the load and the space covered at each ex- 
periment. By examining these diagrams, the situation of the load, its 
weight, and the deflection caused by it, will be at once seen ; the results of 
these weighis are given in the tables in feet and decimals, which will he 
more satisfactory than the diagrams alone wonld be, to those who may wish 
to make any calculation, or to form a practical rule upon them for their own 
guidance. 

The appendix contains the specifications for all the artificers’ work, with 
the dimensions of the several parts aad the priced estimates ;—the drawings 
accompanying the paper were executed by Mr. Macniell’s assistant, George 
Ellis, Assoc. Inst. C. E. 


“ Deseription of the mode adopted for sinking a Well, at Messrs. Truman, 
Hanbury, Buxton, and Co.'s Brewery.” By Robert Davison, M. Inst. С.Е. 


The author commences this communication, by stating that one of the 
principal objects of the brewers, is to obtain a constant supply of water at à 
low temperature, for the purpose of cooling the worts, particularly during 
the summer months. The quantity of water to be obtained from the land- 
springs has (he says) been represented as not to he depended upon; this 
wonld probably he correct, if required, as frequently proposed, for the supply 
of all the wants of a city, but if a well is properly sunk, there can be no 
doubt of ohtaining a supply of 80 to 100 gallons per minute. 

With regard to the quantity of water obtainahle from the chalk stratum, 
the author believes it to be more precarious, for while instances occur occa- 
sionally, where a considerable opening is found io the chalk and a plentiful 
supply is obtained; the cases it is believed are as frequent, where fissures 
are not met with and a failure cnsues. 

Пе then proceeds to give a narrative of the facts which oceurred during 
the progress of au attempt to sink a cast-iron cylinder from the surface 
down to the chalk, a depth of about 200 ft., intending to admit the springs 
at the different levels, ns might be considered most advisable. 

The well was commenced in the middle of a laudspring well 16 ft. di- 
ameter, and in order to avoid the usual inconveniences of pumping and ex- 
cavating, Mr. Clark of Tottenham performed a large part of the work with 
the “ Miser” instead of by the usual methods of well-sinking. 

The landspring well was drained January 25, 1839, and the excavation of 
a well 11 ft. diameter was commeneed; this was carried down of a clear 
diameter of 8 ft. біп. inside the brick steining, and when it had arrived at 
the depth of 115 ft. 3 in., the first cast-iron cylinder was lowered, and 
others were gradually added, shutting out the springs as they were passed, 
until April 3, when, at the depth of 135 ft., in a bed of yellow clay and 
pebbles, the water overpowered the excavators, and after trying many me- 
thods of continuing the excavation, the use of the “miscr” was resorted 
to, when the cylinders had gooe down to 144 ft. On the llth of May the 
oyster hed was reached, at 163 ft. depth; and after some deliberation, it was 
resolved to continue sinking down to the chalk. Гог seven days the men 
were employed in “jumping” a heavy ehisel bar to break through the hard 
rocky crust of this oyster bed ; at length between the 25th and 27th of May 
the cylinders suddenly sunk 5 ft. 6 in.; the misering was continued until the 
depth of 189 ft. 10 in. was attained, and the cylinders were found to be 
completely fixed. A pressure of nearly 100 tons applied by powerful screws 
was tried without produeing any effect; it was therefore determined to fill 
all the space between the steining and the exterior of the eylinder with con- 
crete, although a portion of the steining was discovered to have given way; 
it was supposed that the cylinders would have been held up by the pressure 
against the steining and the earth; the pump-work was therefore fixed, and 
after a time the puurping commenced; on the 21st October, after no more 
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than the usual pumpiog (the water generally containing sandy sediment), it 
was observed that the pavement round the well had given way; the ma- 
chinery was stopped, and immediately there occurred a rumbling noise 
within the cylinders which lasted probably 4 or 5 miuntes ; on examination, 
it was found that the cylinders had sunk 4 inches, the main girders across 
the top were broken, and on sounding the well it was discovered that an 
extensive “ Шох” of sand had taken place, and filled the bottom of the 
well for nearly 28 ft. ; this was cleared ont by miscring, and after recom- 
mencing pumping for some time, on the 14th December a separation of the 
cylinders abont 23 in. wide was discovered at about 72 ft. from the surface. 
Mr. J. Braithwaite and Mr. J. Simpson were consulted as to the hest method 
of proceeding; the former was of opinion that there was such a subsidence 
behind the cylinders, as would endanger the safety of the surrounding build- 
ings. The latter did not take so serious a view of the matter; but he sug- 
geste the sinking of an internal cylinder, if the original one could not be 
forced dawa. 

After this examination, a portion of one of the cylinders was cut away at 
72 ft. from the surface, where the soft part of the clay commenced, anda 
dome was constructed with brick and cement all round the exterior of the 
cylinder, with the intention of supporting the brick steining and strata 
above, and also to carry off the water and prevent its softening the clay and 
the concrete. 

On the 18th of March, 1840, an internal cylinder of 2 ft. diameter was 
lowered, within the original cylinder, and continued sinking until it reached 
the chalk, into which it was driven 4 ft.; ihe space hetween the large and 
small cylinders was then filled in with granite paving stones from 5 ft. in 
depth, and then with smaller stones, broken bricks, &c. mixed with hydraulic 
cement, to the depth of 25 ft., thus forming an effectual barrier against any 
future * blow " of sand from the original bottom of the well. 

After all was imagined to be secure and the pumping had recommeuced, a 
second separation io the extent of 4 in. was discovered in the cylinder; the 
gap thus formed was first filled in completely with wooden wedges, and a 
cast-iron cap was afterwards holted withinside. The well was then drained, 
and 400 holes 2 in. diameter were drilled iu the cylinder, immediately be- 
neath the oyster hed, to admit the water from that level. It was ascertained 
also by experiment, that the quantity of water ohtained from the 2 ft. bore 
in the chalk, was abont 22 gallons per minute ; the hore was then continued 
for a depth of 200 ft. makiug the total depth of the well and the hore from 
the surface, nearly 400 ft., when a supply of water was obtained of 33 gal- 
lons per minute; some of the joints of the cylinders were then picked out, 
to admit the water, and from all the sources combined, the quantity of 
water ohtained, was ahout 81 gallons per minute, or 135 barrels per hour; 
that is, 55 barrels from the chalk spring and 80 barrels from the sand-spring 
per hour. 

The cost of the well and the bore was :€4444, to which must be added 
the expense of а 12-horse steam-engine aod pumps £1351, making a total 
eost of £5795. 

Appended to the paper is the report of Mr. James Simpson, which gives a 
very elear account of the state in which he found the well, and the remedies 
which he suggested, for the accidents which had occurred. 

It is illustrated by two drawings, showing in detail a vertical section of 
the well, with all the pumps and machinery, and also the tools used in the 
excavation and the bore. 


“ Deseripltion of a Self-aeling Signal for Railways." 
Curtis, (of Acton,) Assoc. Inst. C. E. 


The object of this invention is, that notice shall be given by a marked 
signal, both by day and night, to the trains on the railway, that they may 
proceed with safety, and to regulate their speed. The signal being worked 
by machinery, the policemen would not be required, as at present, to remain 
on one spot, but could extend their sphere of inspection; aud thus, by fixing 
ihe apparatus at given intervals along the line, the passage of the trains 
could be arranged with such precision as to render collision less frequent. 

The apparatus consists of a round signal, composed of glass, the up- 
per third part red, and the remainder green, descendiug into view from a 
casing of thrce colours, such as black, green, and red, in equal divisions: 
upon the signal is a white plate, which projects in front of and through a 
slit in the casing; and in order that the signal may be used hy night as well 
as by day, a lamp is placed immediately bencath the centre of the casing. 

On the near side of the rail, at a suitable distance, and at a proper height 
to he cleared hy the steps of the carriages, is fixed a trigger, which is at- 
tached to a horizontal shaft revolving on bearings, with a counterweight, and 
these are connected hy suitable shafts and levers with the signal-field. When 
an engine passes and depresses the trigger, the signal-field is released, and 
falls helow the casing; by this means the machinery is set in action, and in 
a given time (which is regulated by clock-work) gradually raises the signal- 
field up again, within the casing, indicating by the coincidence of the co- 
loured compartments of the easing with those of the signal, the length of 
time which has elapsed since the trigger was depressed. When the signal 
has returned entirely into the case, the apparatus has resumed its original 
state ready to be again acted upon. 

Several ingenious modifications of the apparatus are described; and it is 
stated that the signals which have been at work for a considerable period at 
tlic London and Birmingham and Great Western Railways, have fully answered 
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the expectations entertained of their eilicacy. Detailed drawings of the | length from each eud towards the centre, the intermediate one-third being 


signals and machinery accompany the paper. 


The following description pf the apparatus we have obtained from Mr. | 


Curtis, whieh will more fully explain his ingenious inventions than the pre- 
ceding brief minutes of the Institution. 

Fig. 1, is a front view and section of the apparatus, with a round signal 
field descending into view from a boxing. The arrangement of the con- 
trivance is as follows :—By the left or ‘‘ near” side of the Rail, at a snitahle 
distance, and at a proper height to be cleared by the steps, and other pro- 
jectious of the engines or carriages, is fixed a trigger or camb, to the end of 
a horizontal shaft, revolving on bearings, upou a sleeper of wood or stone, 
properly secured, and is furnished with a counterweight. The irigger is 
made to the radius of 1 ft. 6 in., of strong wrought iron, and for the pur- 
pose of securing a smooth surface, is covered with a plate of brass; at the 
other end of the shaft is a double joint, from which rises an upright rod, 
secured by guides, to the wall or framework; the npright rod terminates in an 
oblique link and bent neck, working in a bearing, at the point of which neck 
is а hammer head, which, as the trigger by the side of the rail is depressed, 
is foreed inwards, and drawn back again by the counterweight of the hori- 
zontal shaft on which the trigger is fixed. 

The signal field is fixed on a lever, having its fulcrum or bearing at about 
one-sixth of its length from the other end, and is sustained out of sight, that 
is, behind the boxing, by pins placed equidistant at three points npon a ring 
fixed upon the centre arbor of wheelwark, which centre arbor is immediately 
opposite to the hammer head of the bent ueck of the upright rod, and re- 
ceives its blow. The centre arbor being forced in, and thus withdrawing the 
pin from holding the end of the signal lever, releases it, and it falls by its 
own weight. The wheelwork of which the motion is sustained by a weight, 


and which when holding the signal lever is kept motionless, is now set in | 
action, and the ring having the three pins revolves, and the pin next in ro- | 


tation travels towards the end of the lever, consuming three minutes and a 
half before it comes in contact; when in contact it gradually depresses the 
end of the lever, and raises the signal; the white plate naw leaves the red 
compartment, aud passes on the green, and the upper limh of the field is 
withdrawn from view, and continues to rise with the white plate, in the 
green compartment, till it is wholly out of sight, and the white plate appears 
on the black compartment, and arrives at its resting place, whereby the 
wheelwork is stopped. 

At night the lamp being lighted, the colours of the glass indicate the 
signal according to the same periads, viz.: three minutes and a half red, 
and six minutes and a half green light, and afterwards exhibiting the white 
light. 

eT he wheelwork is so arranged that 40 trains may act upon it for one 
winding up. It comprises a wheel working into that attached to the barrel, 
the arbor of which wheel is elongated aud made square, and carries the ring 
apon which the three equidistaut pins are placed, which ring is fixed ona 
Boss, made to slide backwards and forwards upon the sqnare elangated end 
of the arbor, furnished at the back, or between the ring and the face of the 
frame of the wheelwork, with 2 spiral spring to drive the ring with the three 
pins back to its working positiou, when forced in by the hammer; the only 
other wheels necessary are these leading to the escapement, which consist 
of a simple balance wheel. A striker mnst be attached ta the engincs or 
tenders, made of ash, or other long grained wood, 4 ft. long, aud 6 in. wide, 
cut lengthways of the grain, and inclining to the extent of one-third the 


left straight, and so fitted that it shall depress the camb or trigger 2 in. 
Tig. 2, is another apparatus, with a fan of twa colours, one-third red, and 


| two-thirds green, enlosed within a suitable boxing, having a triangular 


opening. The wheelwork and action are precisely the same. The train 
passing aud acting on the trigger, the fan falls aud presents its red portion 
iu the opening, and on being drawn back its green portion, and being at the 
extremities furnished with glass of those colours to correspond, so as to pass 
before a lamp, gives the colour signals at night. The fan signal must be 
erected npon a pedestal, at a convenieut distance from the side of the rail, 


| and high enongh to insure its being visible to the drivers of eogines. 


Fig. 3, is the third mode of arraugement, that of the sigual mast, which 
is made to turn one quarter, thereby exhibiting a change of figure. 

The machinery applied to this is of the same natnre as the foregoing, bat 
placed horizontal iustead of vertical, and in place of a lever being released 
from the pins, as in ¢hem, a sector, with teeth working on a bearing or 
gudgeon into a segment attached to the mast, is employed, <A weight and 
line ts fixed to the mast, which npon one of the pins being released from its 
hold, as in the other arrangements, draws the mast rouud ane quarter, ex- 
hibiting thereby the signal to indicate “stop” or * daunger;" three minutes 
and a half are consumed iu the approach of the pin to the end of the 
sectar, and six minntes and a half from tlie time the pin comes iu contact, 
till it has drawn the mast back again, and restored the signal of * safety.” 
A lamp is fixed on a stationary standard, but is encloscd iu a three-sided 
lantern, with coloured glass, red, green, and white lantern traversing with 
the mast, in front of the lamp, showing thereby the colours according to the 
position of the mast: red, green, or white. 

One apparatus is placed at the south entrance of the Primrose Hill tunnel, 
and an engine fitted for the purpose of operating upan it, which it has done 
since the antumn af last year, and still cantinues to do daily with the 3 
o'clock train. And on the Great Western Railway the three distinct forms, 
above described, have been erected at the Paddington Terminus. 


END OF THE PROCEEDINGS OF THE sEsSION, 1812. 


The Institution will resume their Meetings on Tuesday, the 10th of 
January next. 


YORKSIIIRE ARCINTECTURAL SOCIETY. 
First Report, reed at the General Public Meeting, October ith, 1842. 


A REPORT of the past, as connected with a society which awaits its formal 
constitution at the present meeting, mnst of course be meagre; but the mem- 
bers have a right to know how the Yorkshire Architectural Suciety originated, 
with what support, with what field of uscfulness before it, and with what 
prospects of success. 

When several persons had already expressed a wish that in this county, 
which presents perhaps the best field of architectural study in the kingdom, 
an Architectural Society shonld be formed, several of the clergy of the dio- 
ceses of York and Ripon having been invited to attend, a meeting was held 
at Leeds, the Rev. the Vienr in the chair, on the 26th of July last. At this 
mecting, with the approbation of many who were absent, and with the united 
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care nf those present, provisional rules were framed, and officers pro tempore 
appoi ted, and it was determined that all the parochial clergy in the county 
should be invited to join the soeiety in its earliest stage. That the greatest 
deference might be paid to authority, Iis Grace the Arehbishop of York, and 
His Lordship the Bishop of Ripon were requested to extend their patronage 
to the proposed society, and the Lords Lieutenant of the three Ridings were 
requested to aeeept the office of Presidents. The sanction of these great 
names was most kindly afforded ; and we were also permitted to number 
among our Viee-presidents the Archdeacons of most of the archdcaconries 
within the two dioeeses, and many noblemen and gentlemen whose names 
must give strength to onr canse. Of ordinary members we Lave already, and 
hefore any publie mecting, more than 200 names on our list; and many of 
those who were among the first to give their names to the speiety, have cx- 
pressed inost strongly their opinion, evident! not newly formed, that such a 
society was much needed. 

With regard to the nhjects of the society, they are stated brietly but eom- 
prchensively in the second resolution passed at the preliminary meeting. as 
follows :— 

“That the оһуесік of the society be to promote the stud) of ecclesiastical 
arehitecture, antiquities, and design, the restoration of mutilated remains, 
and nf churehes or parts of churches which may have been desecrated, within 
the county of York; and to improve, as far as may be within its province, 
the character of ecclesiastieal edifices to Le creeted in future.” 

If we may he allowed to expand this resolution, we may say that whatever 
tends to the knowledge of the principles or details of chureh architecture, 
as it Was practised in the middle ages; and whatever may suggest any im- 
provements in the genera! style of ecclesiastical edifices in the present day ; 
that whatever may tend to explode the anachronismus and other soleeisms in 
church building now so common ; that whatever пау serve to extend a taste 
for the higber branches of the art, and to inenleate reverence for it in its 
most sacred applications; that whatever may indirectly encourage, or directly 
effect the restoration to their pristine heauty, or to their sacred use, of any 
ecclesiastical remaios, or any part of the essential furniture of the sanctuary; 
whatever may eome under any of these beads, the Yorkshire Architectural 
Socicty proposes to itself as the scope of its operations. low far it may be 
obliged to do this indirectly only by suitable publications, and by suggesting 
an object nf study to its members, and those who may interest themselves in 
its proceedings, and how far directly, һу rendering assistance, pecuniary or 
otherwise. to those who will gladly avail themselves of its aid in the repairs 
or construction of sacred edifices which Providence has committed to their 
charge, must of course depend on the resourees which the society may have 
at its disposal, from the number of its members, or the liberality of more 
wealthy supporters. 

That some stimulus, of some kind or other, to cultivate a better style of 
chureh building, and some direction of the publie taste in matters even of 
ihe minntest detail, and most trifling repairs, is needed, must be clear to 
every one who will take the trouble to ran oser the churches, aucient or 
modern, within a drive of his home. 

With regard to new churches, there is scarcely a pnpulons district in the 
kingdom which does not possess one of the churelies built in pursuance of 
the ** Million act," as it is called; a huge cumbrous erection, Gothic in its 
details, without any principle, or if following any prineiple at all, probably 
Grecian in its proportions; io size beyond the cumpass of most voices, and 
in arrangement destructive of all articulate sound. The floor is divided be- 
tween pews and benches, making an invidious distinetion between Christ's 
poor, and the world’s rich, and galleries destroy whatever there would have 
heen of ecclesiastical effect. The consequence of this complication of dis- 
orders is a church empty, in proportion to its size at least, and therefore cold 
and corofortless to the worshippers ; whereas the same sum would have built 
two, or perhaps three churches, not so vast, but far more beautiful, accom- 
modating a mnch larger aggregate of worshippers, and forming each a centre, 
far more satisfactory, for the exertion of a larger number of pastors. And 
this tliere ean be no doubt would have been the happier result, had the pub- 
lic mind been imbued, by whatever means, with those principles of eccle- 
siastical taste and feeling ia snch matters, which it is the object of such so- 
cieties as this to inculeate: had those who gave their best energies to the 
perfecting of so good a work, heen prepared to think with good taste, good 
feeling, good judgment, and what is inseparable from these, real utility upon 
the subject. 

In speaking of new churches, we have chosen those which were in every 
sense a publie work, and the responsibility of which was so greatly divided 
between the several parties concerned in their erection and arrangement, that 
they are open, with as little invidiousness as possible, to free criticism, and 
that it would be impossible to lay blame any where, if blame is due, but on 
the deficicney of the publie taste at the time, for which no individuals сап 
he accountable. But though some of the very best churches lately built 
hase been creeted under the auspices of individuals, yet to whatever class of 
churches we turn we still find excellence, and even propriety, the exception ; 
and are the inore confirmed in the conviction that a little greater cultivation 
of ecclesiastical taste would tend to the erection of far more beautiful 
сіштейсз, withont any addition of expense, and sometimes even at a material 
Saving. 

In the repairs of churches, to which we would next direct the attention 
of the Socicty, the same thing is equally true; as we shall abundantly prove 
hy an enumeration of some of the more common errors into which the re- 
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pairers of churches are continually falling. We will again refer to actual 
instances though without mentioning uames. 

In a district of this county, the churches of which amply repay attention, 
there are two towns about ten miles apart, ta which and to the several vil- 
lages between which we will make an imaginary tour of observation. 

The first church is a magnificent cross church, with a lufty spire, supported 
by flying buttresses, and must have heen, when in its best state, among the 
most beautiful ecclesiastical structures in the kingdom. At present, the 
lower part of the great east window is blocked up by the painted canvas 
containing the creed, the Lnrd's prayer, and the ten commandments; the 
west window being equally spniled by a gallery erected before it. The font. 
a very fine one, is uot used tor Holy Baptism, but only as a reeeptacle for a 
fair yellow wash-hand bason, which has usurped its use; the pewing is very 
irregular, and destructive of all effect; vet this is the least harbariscd of all 
the churehes we are visiting, and is indeed far less so than most others 
throughout the kingdom. 

The next ehureh is very small, and most unpretending, thongh containing 
some good monuments. lt has a pretty sereen between the nave and the 
chancel, whieh was very graceful in efect so long as it retained its original 
hue, but it is spoiled by white paint, and al} its effeet is destroyed by the 
emulous vicinity of the tall open panelling of a squire’s pew, 

The next church consists of a nave and two aisles, with a spire. The 
wooden roof has been lowered to so painful an excess, that the upper part of 
the east window is ent off by the new ceiling; the same window has also 
suffered the loss of a whole compartment, which is wantonly blocked up. 
Over the south door of the chancel is a stone with an inscription offensively 
commemorating a lord of the manor, who was probably art and part in some 
of these improvements. 

The fourth ehurch consists of a nave and clerestory, aisles and cbancel, 
with a tower and spire. The roof of the nave is lowered, but it is still a 
pretty good oak roof. The tower arch is blocked up, and a gallery extends 
across it. The seats are arranged in the most originally fantastic manner 
possible, beading towards each other, like two marks of parenthesis, extend- 
ing along the opposite sides of the nave. The font has lately served the 
purpose of a plasteret’s bucket. 

A little chapel, once very pretty, next occurs, bnt its effeet is quite de- 
stroved, both internally and externally, by a low square brick tower erected 
upon it, three sides of which have no other support than wooden props and 
beams. Perhaps by this time it has fallen, for the beams were very visibly 
and even alarmingly declining two ycars ago. If the tower has fallen with. 
out further damage, and has been replaced by a bell gable, which would eost 
a third part as mneh, the chapel is again a pretty ecclesiastical looking 
object. 

Sixth and last, is the most beautiful edifice of all, a cross chureh, with a 
central tower, and splendid in all its parts, except where it has been barba- 
rized at considerable expense hy late improvers. The altar sereen is of 
Grecian design. The roofs are lowered throughout the whole church, and 
those of the nave and south transepts are plastered. The west window is 
utterly spoiled, the nave is eut off from the transepts hy galleries. The bcau- 
tiful font is furnished, as almost all fonts are in these days, with a small 
basin for the water at Holy Baptism. The repairs on the exterior would 
have demanded so considerable an outlay, had they been really and wholly 
in kecping, that they could hardly be meutioned among things that would 
require only greater knowledge to have rendered them appropriate, but still 
they might have heen less dissightly, to say the least, than they are, at the 
same cost. 

In all these cases, such trifling matters as the glazing of windows and the 
like have been omitted, not as unimportant, but hecause they would have 
recurred so often as to be tedious. 

It is not necessary to prove our point to give the names of the several 
churehes we have visited, for every neighbourhood will furnish parallel cases, 
as each member of the Society may prove for himself on inspection, 

Now, what we said of the “ Million Churehes,” and of the divided respon- 
sibility of all persons concerned in the fabric, we repeat of such repairs. Had 
there been Architectural Societies in cxistence, or had the ecclesiastical taste 
been cultivated in any adequate degree, these things would have been diffe- 
rent. More money would have been expended in fact, because devotional 
feeling would have been more stimulated in that direction; bnt this we will 
not assume: we will only assert that the same money would bave been ex- 
pended to very much better purpose. 

To undo gradually and ultimately such evils as are here mentioned, aud at 
the very least to prevent their so frequent repetition, is among the objects 
of this society, as well as to improve the character of churches newly erected. 
The field of usefulness (for surely such an object will he admitted to he use- 
ful) is eo-extensive with the eounty, and every Yorksbireman will feel that 
it ought to he fairly enltivated. Тһе means of effecting any good results 
may seem таге limited, but the difficulty will vanish before a little con- 
sideration. 

The first tangible operation of the society will probably be to obtain accu- 
rate information concerning the character and state of tlie churches of York- 
shire, and tn collect and record whatever there may he curious and instrnc- 
tive in their architectural details; forming at the same time, as we may be 
able. a collection of casts and drawings, not from Yorkshire exclusively, but 
from any interesting. source which may be open to us, Such a collection 
may seem only a museum of curious fragments, and tbe more extended pub- 
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lications af the Society mere barren records of what was ance effected ; and 
yet, even if the funds of the Society should not be adequate to any direct 
exertions, much will be effected by this means. 

For the study of ccclesiastical architecture cannot be pursued without 
originating and fostcring a degree of interest and enthusiasm which must be 
influential on the many, although it be called into active exertion only in a 
few. The very collection of information, with the examination of churches 
requisite to that end, will enlist many on the side of propriety and good 
taste, and there are many cases in which these appeal so intelligibly to com- 
mon sense, and even to mere utility, that they have only to be fairly stated 
to be acted on. Every member, too, of this society will feel himself pledged, 
by the very fact of his membership, to exert himself in the furtherance of 
its objects; and at least when he has any voice and infinence in the erection 
or repairs of a church, (and very few indeed of the clergy, at any rate, are 
wholly without such occasions of influence,) he will feel bound even ata 
little self-sacrifice, to care effectually for the appropriate character of the 
Повве of God. Nor ought we to refrain from the praise which is due in 
general to churchwardens and others who may be charged with the main- 
tenance of the church’s fabric. In rura] districts they are generally chosen 
from among those whose very different pursuits leave them little opportunity 
for a personal acquaintance with ecclesiastical architecture and design; but 
good feeling they have to a great extent, and good sense; and when they 
find one, as for instance, the clergymau or squire of the parish, to direct 
them, they will seldom be found opposed to those measures which are really 
the best. 

But we may surely anticipate the time when the funds at our disposal 
shall enable ns to do something, as 2 society, in the way of restoration; and 
something, also, towards raising the arcbitcetural character of churches still 
to be erected. There are churches and chapels in this county diverted from 
their boly purposes, which we should wish, and which perbaps we may even- 
tually be able, to rescue from secular and degrading uses. ‘There are beau- 
tiful structures, with enough of them left to show what they once were, 
which we may hope gradually and one by one to restore. There are churches 
worthy of being imitated, which we may huld forth to the admiration af 
church builders, and the adoption of the plans of which we may procure by 
a seasonable addition to the building fund. 

Meanwhile the members who may he really disposed to enter into what 
may he called the business of the snciety, will find it one of great interest, 
and will be amply repaid for their contributions to the society's museum aud 
stock of knowledge, by the pleasnre which the pursuit has afforded. The 
value of an object of interest in onr ramhles is proverbial, and hence a great 
part of the pleasure of the botanist, the mineralogist, and the painter. The 
student of ecclesiastical architecture is not less abundantly stored with inte- 
resting ohjects wherever he goes. With an interest attached to that par- 
ticular object, and none other, every onc, though bnt a wayfarer, with a few 
minutes’ leisure, turns at once to the village church; but the members of 
our society will go thither with far greater assurance of pleasure and instruc- 
tion, and stones will be vocal to him that are dnmb to others. Every church 
has a history which may be read in its walls, its buttresses, its doors, its 
windows, its mouldings, its font, its roof, its seats, its chancel, its altar; a 
history with his eras, its incidents, and its episodes marked in broad lines, 
anl in traces deep and vivid of tle chisel of the mason and the sculptor, and 
of the brush of the plasterer and painter; in the restorations and additions 
of medieval architects, and in the perversions and monstrosities af modern 
carpenters ап] masons. The history is опе of interest aud of value, and one 
which he can transcribe and bring away for the amusement and instruction 
of others, and not without a hope that he is acquiring and conveying infor- 
mation which will be practically applied in many futnre instances. 

But let us attempt to convey some impression of the interest of thc pur- 
suit which we are entering upon, by a particular instance. Three years ago, 
two persons, now enrolled among the original members of the society, were 
walking on the banks of the river Ure, near Ripon, when their attention was 
arrested by what seemed in the distance a neglected rnin, but of what cha- 
racter, whether a churcb, a honse, or a barn it would be difficult to say. 
However, they bent their steps towards it, and first approaching a cluster of 
alms-houses, found the snpposed ruin to be a little chapel, sadly neglected, 
and almost desecrated, by the near approach of houses, farm yards, pig sties, 
and every kind of rubbish. Тһе exterior, besides being extremely pictu- 
resque, chiefly from the effect of a tall bell.gahle, afforded indications of 
great antiquity, and of very considerable changes ; and in short, bore upon 
its face the history of six hundred years. The door-way had been Norman, 
the East window was of three or fonr hundred years later date, and there 
were traces nf intermediate alterations; while the present dilapidated state 
of the whole edifice, gave in sad colours the story of the last two or three 
centuries. Within, the little unpretending chapel was full of still deeper 
interest. The wooden roof, the arigiual open scats, and the screen remained, 
thaugh craving many repairs. Altar rails there were none, aud never had 
been; before the altar was a little circle of mosaic, and the a'tar itself was 
such as was not then generally known to exist in the whole kingdom—it 
was the old stone altar, which had escaped the hands of sacrilege and de- 
sírnctioo, Now this was, all will admit, an interesting discovery, and it was 
certainly more than will fall to the lot of evcry one every day; but it is so 
far from being unexampled, that day after day other stone altars are being 
discovered, and other churches and chapels which have been hitherto as little 
noticed as that of St. Mary Magdalene, Ripon, are found to contain the most 
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interesting remains, and details well worth the study of the student of prac- 
tical ecclesiastical design. 

Enongh, perhaps more than enough, lias been said, to couciliate your fa. 
vour to this society, and to stimulate your interest in its pursnits. Here 
therefore, we shonl conclude; but it is perhaps as necessary to disarm sus- 
picion, by stating the limits of this society's operations in one direction, as 
to say what we may well hope it really will effect. 1t will not, then, inter 
fere with the strictly professional lahonrs of the architect, nor in any respect 
supersede the application of his skill and science. On the contrary, it will 
afford him a very great support, unless we over estimate its influence on the 
public mind, against the injndicious suggestions and the very irritating inter 
ference of those who cannot be supposed really to uaderstand the subject 
yet who stand greatly in the way of any degrce of excellence in the works 
committed to their oversight. Those architects who really understand the 
principles of Gothic architecture and of ecclesiastical design, and who anly 
want room and liberty, and a just appreciation of their talents to distioguisk 
themselves, will, we are persuaded, find in the Yorkshire Architectural So- 
ciety a very eftective ally. 

Having thus stated the object of the society, we may, we trust, leave it to 
the favour of the public, and at once, with the confidence of all parties, enter 
upon its pleasing and useful sphere of duties. 


REVIEWS. 


«Appendix Е, F to the new edition of Tredgeld on the Steam Engine. 
Engines of the Trent and Isis, Dee and Solicau, §c. Twenty-one 
filustrations. London: Jolm Weale, 1542. 


Tue chief fault we have to find with this work is that there is too 
little of it. Brevity, indeed, is a quality of which we rarely have to 
complain, yet in the case of such machinery as that of the Trent and 
Isis, we should rather have had all the details, though the work Пай 
been a little dearer and more voluminous in consequence. lt forms 
no part of our function to inquire whether it is npon the publisher of 
the work or the makers of the engines, that the absence of these de- 
tails is chargeable; but the policy which has withheld them, wherever 
it may have originated, is, we are satisfied, a blind and injudicious 
one, and is impotent for everything but mischief. The only drawings 
of these engines which are given, are a plan, elevation, and end view ; 
and these, we suppose, are to prove their title to the public admi- 
ration:—as if any one could tell whether an engine were good or bad 
by merely looking at the outside of it. We are, it is true, provided 
with the performance of the engines as determined by the indicator; 
but every one knows that an indicator diagram furnishes no criterion 
of the quality of an engine as a piece of mechanism, and that an 
engine may give an admirable diagram, and yet be a bad engine in 
many respects. The true character of an engine is, it appears to us, 
only to be determined either by an examination of the details of its 
construction, or by the experience afforded by its prolonged operation. 
The latter test is certainly a very satisfactory one, but requires a life- 
time for its application, and is, we fear, teo tedious and transcendental 
to arrest very forcibly the publie attention, or enable a man to make 
his way among a crowd of tumultuous competitors. Those who plume 
themselves upon inysteries unknown to the commonalty, and imagine 
that the public confidence is to be won by lofty and unsupported pre- 
tension, will be laughed at and disregarded, and we think that Messrs. 
Miller, by withholding from the public eye the details of their engines, 
have defrauded themselves of the glory to which they were justly 
entitled, and rendered vain the superiority which those details would 
have made manifest. However sensible we may be of the excellence 
of Messrs. Miller’s machinery, we are as sensible that any praise of 
ours is open to the charge of partiality which is based upon evidence 
inaccessible to the public; and we are heartily provoked at a policy 
which renders our commendation fruitless, and casts a veil over snch 
high and varied excellence. 

it may, indeed, be the case, that the denial of these details to the 
public is only a peace offering to that passion for secrecy which has 
become cpidemic among engineers, and which we look upon as one of 
the most humiliating events in the history of that great Iraternity. 
But this is surely a very pusillanimous motive, and even on the score 
of expediency affords, we think, but a poor palliation, The sober 
part of the community very well know that any attempt at secrecy in 
engine making is preposterous, and that it is impossible to prevent 
people froin becoming acquainted with the structure of engines which 
are scattered all over the world, and to which any one may obtain 
such easy access. Engravings of the best engines of Messrs. Mauds- 
lays and Messrs. Miler, in which ail the details of construction are 
represented, are current enough on the Continent, and the French are 
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at this moment constructing engines from accurate drawings of those 
of the Great Western. The engines of one maker are frequently put 
into the hands of another fur repair; draughtsmen and mechanics 
migrate from one factory to another, carrying with them all its mys- 
teries, and every опе knows that any particulars of апу practice may 
be obtained without considerable trouble. Yet in the face of all this, 
each engineer imagines that he possesses certain mighty seerets 
which are hid from all the world beside, believes that the publication 
uf a few very well known expedients would ruin him entirely, and 
inistakes the rejection by other engineers of the plans he has chosen 
to adopt, fora happy ignorance of their existence. Opinions, haw- 
ever, such as these, are only to be laughed at, but a dillerent de- 
meanour is due to those who not only refuse to give any practical 
information on the subject of the steam engine themselves, but throw 
every impediment in the way of those who are disposed to be more 
communicative. The appearance of Mr. Farey's admirable treatise 
on the steam engine was gall and wormwood to these high-minded 
gentry, because, indeed, “they feared it would make every body else 
as wise as themselves," and the publication of some of the dimensions 
of marine engines in a late number of this Journal raised a din and 
consternation which we could not have conceived possible from a 
cause sa inadequate. For this and other aids to engineering we have 
been held up as enemies to engineers, aud have been charged with the 
infliction of injury upon individual practitioners, by opening the door 
to the crowd of uninitiated. But upon what authority was the door 
ever closed, or when did it become insupportable injustice to hinder 
men from being unjust to their neighbours? "There is but little of the 
knowledge which contemporaneous engineers possess, whieh they 
have not derived from their immediate predecessors, and in attempt- 
ing to exclude the rising generation from the benefit of this common 
stock, they have arrogated to themselves a right they never could 
have possessed. Toleration for their personal prejudices and private 
aberrations we are willing to accord in tlie largest measure ; but who 
ever heard of toleratiun for intolerance ? Who ever heard a man cry 
out because be might not insult and tantalize his fellow creature, 
choke up his path with thorns, and shut him cut from benefits to 
which he is cqually entitled? Every one but the members of this 
party can see tbe folly and injustice of such courses, and those who 
have the interests of those persons most at heart, will be the most 
solicitous to wean them from them. 

The first article of the letterpress which accompanies the plates is 
an account of the hulls of the Zren? and Гв, which contains some 
acceptable information. The next article is a short account of the 
Orion steamer, and then follows a description of the engines of the 
4sis, which betrays, we fear, a little superficiality, yet contains much 
strong sense, and only a moderate infusion of error. After this comes 
the specilication of the hull of the Cvelops, and lastly an account of 
tbe engines of the Die and Solway. Тһе few remarks we intend to 
indulge in we shall devote principally to the machinery of the Trent 
and Isis, bv Messrs. Miller & Ravenhill, and that of the Dee and Sol- 
тау, by Messrs. Scott & Sioclair, of Greenock. 

The most conspicuous peculiarity of the eogines of the Trent and 
leis is tbe absence of all pretention to architectural beauty. The 
frames of the Dee and Solway are of tbe Gothic order, the crank 
shaft being supported by Сое columns. dn the Trent and 1548 on 
the contrary, the erank shaft is sustained by unadorned plates of 
metal, with large feathers cast on their sides to stillen them laterally, 
so that the sectiun of each support somewhat resembles the figure of 
a double eruss. The purpose of this practice is to distribute the 
metal properly in every part of the frame. In the case of columns, 
it is eonteuded, the core may float in tlie process of casting, and make 
the coluinn thiekher on the one side than on the other—a defect to 
which the crucial system is not liable, but the existeuce of sucha 
defect at all, involves tlie supposition of excessive negligence on the 
part of the moulder, and. is altogether so remote and unusual as to be 
only susceptible of measnrement by an infinitesimal mensuration. ‘If 
pipes can be cast without any injurious inequality when the thickness 
does not exceed half an inch altogether, it is dillienlt to see low the 
injury ean be very serious when the thickness is increased to З or 4 
iem and tlie proportion of any inequality diminished correspond. 
ingly. 

The author of the description of these engines ascribes great im- 
portance to the horizontal erosses introduced in the Tvent aud 7sis 
between the crank and intermediate frames of cach engine, but we 
dissent from his judgment in this particular, and attach tar more im- 
portance to a horizontal eross between the engines. He wastes much 
thetoric in showing that the shock of the paddles and the rackmg 
which ensues when the engine is reversed constitute strains ч Шер it 
is hard for the framing to resist. But the formidable character of 
these straius is as regards the framing purely imaginary, and the 
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whole of this part of the description, though indicating considerable 
talents, is overcharged, hypothetical, and preposterous. 

The diameter of the cylinder of the 1318 is 741 in., the length of 
the stroke 7 ft., and the number of strokes per minute 114; the mean 
vacuum in the cylinder 12:705lb.; the mean steam pressure 2°2J5lb., 
which deducting 1:25 for friction, leaves the elfective pressure on the 
piston 19:69 tb. per square inch. The indicator diagram shows the 
steam to be cnt off at between two-thirds and-three fourths of the 
stroke. The quantity of lap proper to this degree of expansion may 
be computed by а formula we gave in a former number. 

The Isis was, we nnderstand, a very heavy vesscl, sank deep in the 
water, and was in consequence never very rapid. The author of the 
description before ns ,suggests, that inasmuch as there would appear 
to be an objection against working large engines at a high speed, it 
might be expedient to employ small engines in steam vessels, and 
work them at such a speed as to produce a power equal to that of the 
larger engines working slowly, But there is nothing to prevent large 
engines from being worked at a high speed so far as the engines 
themselves are concerned; and the speed of the engines of the 115 
might easily have been donbled without difficulty or detriment. But 
if the engines of a steam vessel be worked at sucha speed as to in- 
volve the rotation of the padde wheel with undue rapidity, a large 
proportion of the engine power will be wasted in throwing the water 
back fram the wheel instead of being spent in forcing forward the 
vessel. In short, a certain relation must always subsist between the 
velocity of the wheels’ rotation, and that of the vessel's progress; 
and this must of course fix the velocity of piston which in a vessel of 
ordinary construction will prodnce a maximum effect. Small engines 
driven at a high velocity might answer very well if the paddles were 
on tlie second motion, as it is technically phrased; in other words, if 
they were so arranged that the engines might run at a high velocity 
without affecting the relative speeds of the paddles and ship; but 
with the prescnt modes of arrangement, smalt engines wonld not 
answer at all: and we do not see how it is possible to apply them 
under any sort of arrangement, withont resorting to cog wheels, which 
in steam vessels are, it is agreed, objectionable. 

We have never been any great admirers of the engines of Messrs. 
Scott and Sinclair, yet in many points we admire the engines of the 
Dee and Solway. They are greatly superior to anything we have 
hitherto seen from the same factory, and are we think a favourable 
specimen of engines of Clyde mannfacture. There remains, it is 
true, even yet a good deal too much of the old leaven; the joints, for 
example, are still made of rust, instead of being metal to metal, as in 
the London engines; the air pump rods are eased, and the iron is ex- 
posed to the corrosion of the salt water at the lower ends, instead of 
which they ought to be of sulid copper or Muntz’s metal; the valve 
casings are without expansion joints, the eflect of which mnst be to 
keep the joints on the level of the eylinder cover in a state of eternal 
leakage; the piston packing consists of three tiers of rings, and is of 
an antique and complicated descriptiou, long exploded in civilized 
communities; the upper and under portions of the D valves are con- 
nected by two rods instead of three, and the holding down bolts are of 
the most perishable description; yet in spite of these defects, the 
engines are npon the whole of excellent quality, and contain, 
perhaps, more excellences and fewer imperfections than are to be 
found in the works of some makers of more exalted pretentions. 
The framing, we look upon as being the handsomest, und among the 
best of any hitherto constructed; the side levers and many of the 
other working parts are well proportioned, and there is manifestly no 
niggardliness either in werkmanship or materials. Whatever faults 
may still adhere to machinery of this firm, they are not, we conceive, 
attributable to penury of skill, or insensibility to excellence, but arise, 
we think, [rom the difficulty of changing completely and suddenly a 
vicious system. Most of the grosser vices have already been exter- 
pated, and the whole may be got rid of in a few years time, even at 
the same rate of progression. 

We have, we fear, drawn ont these remarks to a greater length than 
our readers will thank us for, and have only room to observe in reference 
to the drawings of hulls of vessels here given, that they are excellent. 
This part of the work contains a large fund of valuable information, 
and will, we are sure, be appreciated by a wide circle of readers. 
The whole of the plates are admirably engraved, and the typography 
which accompanies them is of the very first quality; nothing, in- 
deed, can surpass the skill and liberality which shine ont in the me- 
chanical department of all the works issued by this publisher; and 
the height af this very excellence. makes us the more regret that the 
intellectual department is sa rarely of a correspondent quality, 
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Blunt's Civil Engineer and Practical Machinist. By CHARLES 


Тонх Buunt, C. E.,&e. London: Ackerman and Co. 


To describe the contents of this work is the best way to show its 
value. They consist of six copper-plate engravings the size of im- 
perial, taken from the working drawings from which the machines 
were actually made, which renders them authentic records of the 
machinery of some of our first engineers. We соша have wished, 
however, to haye seen a little more finish to some of the plates, and 
the dimensions more generally given; for instance, we will allude to 
the engraving of the Thames Tunuel, in which the inverts appear to 
abut upon nothing in the centre, and the brickwork of the shaft ought 
to have been shaded or hatched. 

The first plate contains the drawings of a marine dredging and 
excavating engine, and deepening machiue, employed in the forma- 
tion of harbours, construeted by Messrs. Rennie, being the engine 
erected for the harbour of Barcelona; the plate is 42 in. long, and 
15 in. bread; many of the details are delineated upon an enlarged 
scale. Mr. Blunt, contends, that the late John Rennie was the original 
inventor of the dredging machine, but does not state the year he first 
introduced it at the Hull Docks. This statement is at direet variance 
with an article that appeared in the Journal for January 1839, page 9, 
vol. 11, by Mr. Thomas Hughes, wherein he claims the iuvention as 
that of his father, who used the dredging machine off Woolwich, 
іп 1504. Now the question is, did Mr. Rennie introduce the machine 
prior or subsequently to that date? Mr. Hughes says subs:quentlv, 
which remains to be disproved by date. "There cannot, however, he 
a question that the late Mr. Rennie, together with his talented sons, 
have brought the machine to that great perfection it has now at- 
tained. 

The second and third plates represent a steam engine for driving 
machinery and mills by Messrs. Rennie. The fourth co.tains draw- 
ings of a direct action marine engine, with side guides, and the sec- 
tion of an iron steamer, also by Messrs. Rennie; we have here to 
find the same fault as we have done in another review given in the 
present Journal, for omitting to give the sections showing the interior 
of the engines, and likewise some details and dimensions; without 
them, it is useless to give mere views of the exterior. We believe 
this vessel and engines were tried by Messrs. Rennie during the last 
season, when the vessel proved to be one of the fastest steamers on 
the river Thames. The fifth plate is the Thames Tunnel, containing 
a longitudinal section, showing the archway, the shield, tlie driftway, 
and the formation and sinking of the large shaft on the Middlesex side 
of the river. The sixth plate is devoted to a fifteen ton crane, con- 
structed by Messrs. Rennie. 

We think we have sliown enough of the work to prove its im- 
portance as a national record, and a work of value to the engineer. 
We trust, however, that in future more attention will paid to the en- 
gravings, and likewise to the insertion of the details, which will 
greatly cnhanee the value of the work, and make it one of reference 
for the profession. 


The Mechanical Principles of Engineering and Architecture. By 
the Rev. Henry MosELEYy, M.A, F.R.S., Prof. of Nat. Phil. in King's 
College, London. London: Longman & Cv., 1543. 


Professor Moseley's previous works have at various times come 
under our notice, and we bave felt it our duty to express our feelings 
of the spirit of research and enterprise with which tlie author has 
exerted himself for the promotion of constructive science. Placed 
at the head of an importaut department of collegiate instruction, 
Mr. Moseley has felt the necessity that exists for the adaptatiun of 
seientifie principles to the practical pursuits of the engineer and ar- 
chitect, with whom the progress of new combinations und new con- 
structions renders it imperative that the classbouks and works of 
reference should be frequently remoulded and made applicable to the 
wants of the day. It is in union with these requirements that Mr. 
Moseley bas been induced to undertake this work, in which the ap- 
plication of mechanics in the varied pursuits of tlie engineer and ar- 
chiteet is takeu into consideration. Under the head of dynamics, 
Mr. Moseley has directed his attention to the subject of duty, for 
which he pruposes to substitute the term work, in imitatiun of the 
French ‘raval; he ubserves, that “ the Euglish word ‘work’ is the 
obvious translation of ‘travail, and the use of it appears to be re- 
commended by the same considerations. The work of overcoming 
a pressure of one pound thruughn a space of one foot has in this 
country been taken as the unit, in terms of which any other amuunt 
of work is estimated; and in France the wurk of overcoming a 
pressure of one kilugramme thruugh а space of one metre. M. 
Dupin has proposed the applieatiun of the term dyname to this unit. 
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I have gladly sheltered myself from the charge of liaving contributed 
to increase the voeabnlary of scientific words by assuming the obvious 
term ‘unit of work’ to represent concisely and conveniently enough 
the idea which is attached to it, without translation." To the 
term “unit of work," we cannot see any objection. 

Mr. Moseley’s researches on the mathematical relation of machinery, 
which he terms “the modulus," are known to our readers; in the 
present work he has applied himself to the determination of the 
modulus of toothed wheels, and of bevil wheels, and he has also con- 
sidered the influence of the friction of the teeth of wheels and that 
of their axes and weights. Upon this he observes, “an approximate 
form of this modulus applies to any shape of the teeth under whieh 
they may be made to work correctly; and when in this approximate 
form of the modulus the terms which represent the influence of the 
friction of the axis and the weight of the wheel are neglected, it re- 
solves itself into a well known theorem of M. Poncelet, reproduced 
by M. Navier and the Rev. Dr. Whewell. In respect to wheels 
having epicyeloidal and invelute teeth, the modulus assumes a 
character of mathematical exactitude and precision, and at once es- 
tablishes the conclusion (so often disputed) that the loss of power is 
greater before the teeth pass the line of centres than af corresponding 
points afterwards; that the contact should, nevertheless, in all cases 
take place partly before and partly after the line of centres has been 
passed. In the case of involute teeth, the proportion in which tlie 
arc of contact should thus be divided by the line of centres is deter- 
mined hy a simple formula; as also are the best dimensions of the 
base of the involute, with a view to the must perfect economy of 
power in the working of the wheels." Iv the third раге onr author 
has taken up a subject, but little treated upon in works of this nature, 
hitherto. ‘The theory of machines, in which he considers the simple 
powers and their applications, the capstan, the Chinese capstan, the 
whimgin, the applications of the screw, the beam uf the steam engine, 
the crank, double crank, crank guide, governor, carriage whee!, &c. 
The fourth part is devoted mainly to construction, and in this are 
carried out and applied Mr. Moseley's researches on the line of re- 
sistance as occurring in walls, foundations, buttresses, piers, &e. In 
the discussion of tlie distance of the line of resistance frum the ex- 
trados of a structure, at the point where it most nearly approaches it, 
Mr. Moseley has called it the modulus of stability, preferring this 
measure of stability to the co-efficient of stability used by the French 
writers. In the determination of the pressure uf earth upon revet- 
ment wall, and in the theory of foundations, Mr. Moseley has introduced 
to English students, M. Poncelet’s application of Coulumb’s theory. 
Mr. Moseley’s views upon the theory of the areh, are known to the 
public, by his contributions to Hosking and Hann’s “ Treatise on 
Bridges ;” and in the present work he has inserted the tables of the 
thrust of circular arches, calculated by M. Garide’, from formule 
founded on the theory of Coulomb. In considering the strength uf 
materials, Mr. Moseley has applied a new method to the determina- 
tion of the deflexion of a beam under given pressures, and under this 
head as incidental to the discussion of rupture by elongation, the 
theory of suspension bridges has been considered. Upun this he 
says, “This question, su complicated when reference is had to the 
weight of the ruadway and the weights uf the suspending rods, and 
when the suspending chains are assumed to be ot uniform thickness, 
becomes comparatively easy when the section of the chain is as- 
sumed so as to vary its dimensions as to be everywhere of the same 
strength. A suspension bridge -thus constructed is obviously that 
which, being of a given strength, can be constructed with the least 
quantity of materials; ur, which is of the greatest strength having 
a given quantity of materials used in its constructioa.” А new class 
ol problems has also been introduced by the autliur, having reference 
to the forms of girders connected by slender ribs ог by upen frame- 
work. The subject of the strength of breastsun:mers has also been 
extensively investigated. There are several tables dispersed through- 
out the work and in the appendix which are of great use both to 
the engineer and architect. We are much gratified with this work 
indeed ; the more so, as the author has availed Himself successfully of 
the labours of the Freuch mathematicians, whose superiority is nut 
merely unrivalled, but almost unknown in England. ‘Ihe best, there- 
fore, that we can do at present, is tu proüit by their exertions, with 
the hope that when once we enter into the field, we шау, as in other 
cases, ultimately take the lead where our neighbours have shown the 
way. The work of Professor: Moseley may indeed be considered as 
au earnest uf what may be done in “applied mechanics,” hitherto so 
much neglected by us, although of such essential importance. Tuis 
is a good beginving, but we hope to see the subject carried out in 
praetieal examples, so as to be within the reach of the working шап, 
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T. Cormsh, аға Boulton and Watt Engines, creeted at the East 
Lewin Water Works, Old Ford. Tuomas WiICKsTEED, Engineer. 
London: Jolm Weale, 1512. 


Mr. Wicksteed has been unceasing for the last five years, in bring- 
ing forward the merits and the superiority of the Cornish engine, for 
pumping; he has manfully fought through all the prejudices that 
were raised up against it. Before the Institution of Civil Engineers, 
has he night after night contended, almost single handed, with his op- 
ponents; in the engine room has he daily watched the progress of the 
construction of the engine, and hourly has he experimented upon 
every part of the ponderous machine, to trace the cause of the supe- 
riority of the Cornish engine for pumping, over that of the ordinary 
engine; all his experiments he has recorded publicly, in such a plain, 
candid and unostentations manner, that it has called forth the praise 
of all; these were published some time since, and reviewed by ns in 
the Journal, р. 39>, vol. 4. Now, he has given ns the engine itself, so 
accurately set forth in plan, section, elevation, detail and dimensions, 
without atteinpting to conceal any portion, so that any engineer may 
set to work and construct an engine from the drawings he has fa- 
voured us with. Besides the Cornish engine, Mr. Wicksteed has 
also furnished ns with drawings and deseription of the Boulton and 
Watt Pumping Engine and Boiler, upon which he also made the ex- 
periments before alluded to. The plates are elaborately engraved by 
Gladwin, of the size of imperial, and are aceompanied witha very clear 
description, drawn np by Mr. Graham, the Secretary of the Society 
of Arts. There are four plates of the Cornish engine and boilers, 
and four plates of the Bonlton and Watt engine and boilers, 
which likewise exhibit Stanley’s Feeding Apparatus; and with the 
letter-press there isan engraving by Lowry, of Messrs. Harvey and 
West’s Patent Pump Valve, similar to the one with description that 
was inserted in the Journal for February 1510, vol. 2, p. 41. These 
valves ought to be adopted for all large pumping engines. 

We are sure it is nunecessary for us to recommend such a very valn- 
able work to the profession, for we feel certain it will soon be in the 
hands of every one who takes a lively interest in the steam engine. 


Companion to the Almanac for 1518. 


Or this new volume of the “Companion” we shall say very little at 
present, it being our intention to notice the architectural subjects it 
contains next month, when we shall be able to speak of them more 
fully than we can now do off-hand, just as our number is going to 

ress. In the interim we merely mention some of the articles in the 
bill of fare, viz. Messrs. Wyatt & Brandon's new church at Wilton, 
and their Assize Courts at Cambridge; Mr. Poynter's church, Broad- 
way, Westminster; the Wesleyan College or Institution, Richmond; 
amd Mr. Ewart's offiecs, Liverpool; which last structure is not the 
least commendal.le for the taste displayed in it. Although these con- 
stitu'e the more prominent subjects, several other buildings are no- 
tice: , and some of them are rather fully described—for instance, the 
hon-es composing the facade and buildiug in front of Marks’ Carriage 
Repository, Langhain Place, or rather what is the principal one of that 
gr up of houses, and which, though it docs not show itself externally 
to be larger than the rest, is internally equal to three of them. This 
residence is laid out in very superior style, and has a library or gallery 
very striking in its plan and ellect. 

There can be no doubt that the “Companion” has contributed not a 
little to reuder the subject of architecture more popular than it used 
to be, as it is a very widely diffused publication; nevertheless, that 
portion of the work is susceptible of improvement, for a greater num- 
ber of pages might be allowed for it. 


Philosophical Conv.rsations. 


Ву FREDERIC C. BAKEWELL. 
don: Harvey and Darton. 


Lon- 


This is the second edition of a cheap and popular work on the ap- 
plication of natural philosophy to the pnrsuits of daily life, and is an 
explanation of the most striking terrestial phenomena, and which 
we strongly recommend to the yonng friends of our readers. 


Ancient and Modern Architecture. Edited by M. Jutes Gaitnanaup. 
Part 2. London: Didot & Co. 


The present number is of more interest even than its predecessor. 
It introduces to the architect the Persian monument of Nakshi Rustam, 
а most curions specimen of that ancient school of art. The accom- 


panying plates illustrate the well known cave temple of Ellora, in 
the East Indies. 
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Record of Patent Inventions. Ву ALEXANDER PRINCE. 


А valuable addition to this class of periodicals. 1t takes upon 
itself as its distinguishing characteristic, the duty of giving all spe- 
cifications as they are enrolled, which appears to be done with great 
clearness. 


atdevch’s Engincer’s Pocket Book for 1843. 


London: Simpkin 
and Marshall. 


This contains the usual mass of valuable tables and nseful informa- 
tion for the engineer. 


English Patents. 
and Co. 


This is a useful list of patents for 1811, with an index. 


By AxpnEw PRITCHARD. London: Whittaker 


PROF. DONALDSON’S LECTURES ON ARCHITECTURE. 


We have on several occasions attended Mr. Donaldson's courses 
at University College, and are pleased to see the success that at- 
tends him in the discharge of his duties, and in the number of his 
pupils. ‘The courses at present are purely elementary, and are well 
illustrated with drawings and experiments. From time to time ex- 
aminations of the pupils on the previous lectures take place, when 
the pupils answer either orally or by drawing the subject to be 
described. It was evident from these examinations that the class 
possesses the best qualifications in students—attention, and they seem 
also to take a great interest in the lectures. Ina recent lecture on 
the Corinthian order, Mr. Donaldson observed, in reference to the fa- 
bulous origin of the capital, that some people were inclined to look 
with a severe eye on such tales. He, however, did not think that in 
a study so abstruse as theirs, the imaginative shonld be quite dis- 
carded. He thonght that thcy ought to be allowed to beguile them- 
selves a little in the regions of imagination. Paraphrasing Cicero's 
saying—' Nemo unquam magnus fuit sine aliquo afflatu divino," he 
went on to remark that, “no man ever produced a great work without 
great effort of their imagination; and thatif they rejected the fable 
on historical grounds, they conld at least learn one lesson from it— 
always to look at nature, and they inight derive from the commonest 
objects happy ideas which they might introduce into their own works. 
Even going along in his walks in the neighbourhood of the me- 
tropolis, he often saw іп the rank weeds of the ditehes, luxuriant fo- 
liage, well calculated for architectural effect, and took out his pencil 
and sketched them." He gave it as bis opinion that tlie original 
Corinthian capital was to be sought in those specimens where the 
corniculi are deficent and where only a row or two of foliage sur- 
rounds the cap. 


WUITE LEAD. 


A new process of manufacturing white lead or carbonate of lead, (and for 
which a patent has been granted for Great Britain and Ireland.) is nuw being 
exhibited at the late *' Pin Manufactory,” in the Borough Road, Southwark. 
We have not yet had an opportunity of folly satisfying ourselves as to the 
white lead produced by it, and shall therefore notice it in our next number, 
However, as far as we can judge from examining some small samples which 
have been furnished us. we are of opinion that the quality is quite equal to 
the best made by the ordinary or old process. The rapidity, cücapness, and 
simplicity with which the metallic lead is converted into a carbonate by this 
process, is sufficient to recommend it to the investigation of those who are 
engaged in the manufacture uf so important and indispensable an article. 
We are informed that a manufactory. by the process alluded to above, has 
Leen for 2 years sucecssfully in operation in America, and that patents have 
becn secured in most of the Continental kingdoms. 


South Eastern. Railway—The Saltwood Tuunel.—This work which bas 
hitherto assumed a very formidable aspect owing to the immense quantity of 
water, we are happy to state is being successfully dealt with; the stratum is 
the lower green saud, containing an immerse volume of water; the difficulty: 
has been in sinking the shafts and driving the adits at the level of the 
bottom of the tunnel, which arose from the rapid collecting of the water 
so as to compel the miners to retreat from the works or they would have 
been drowned ; this has now been successfully overcome, and the adit is 
jermed completely through the hill so as to let all the water run out at one 
end, where nearly 30,000 gallons of water now flow every hour; we are in- 
formed that about 30 millions of gallons of water were drawn to the surface, 
during the time the workmen drew 2500 yards of earth or about 20 times the 
weight uf water compared with the earth. The tunnel is now eommeneed 
and there appears to be no real difficulty left in the way of its completion. 


1842. 
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AINSLIE'S PATENT BRICK AND TILE MACHINE, 


This Machine is now being exhibited at the * Pin Manufac- 
tory,” in the Borongh Road, Southwark; it is applicable for 
making Tiles of different sizes, and likewise Bricks! of almost 
any shape, by simply shifting the front plate of the lower box. 
It is altogether different from any other machine that" has 
hitherto come before the public. The articles made by it are of | 
the best description, as the clay is in no way strained (as in% 
some other machines, by turning the clay from a flat to a curve) 
but is in fact pressed thraugh the moulds in an equal and regular 
manner, leaving the top as well as the bottom of the tiles, 
equally salid, substantial, and far more durable, requirng less 
fuel to hurn them than in the ordinary mode of manufacture. 
One of the machines has been erected for the Marquis of Lo- ^ 
thian, and appears from the following extract to answer the gs 


purpose.—“ Amongst the machines recently introduced for the] ^ 
manufacture of drain-tiles, that under the patent of Mr. Ainslie, 2 
Redheugh, Mid-Lothian, stands pre-eminent, whether as regards the amount 
of its praduction, or for the quality of the article which it produces. There 
is a directness in the principle on which tiles and bricks are 
machine, that gives them at once greater solidity and soundness of texture 
than any process hitherto adopted. — * € * Tiles of any size, from 
a 9 in. main-drain down to the smallest conduit, can be made by this ma- 
chine, at rates varying from 14 large mains to 36 small conduit-tiles per 
minute, or from 8000 to 20,000 рег day." — Stephens! Book of the Farm, No. 7, 
p. 581, 582. 

The following description of the machine, furnished by 
ventor, will explain its action and utility. 

In consequence of the rollers being near to each other, little more than 
one quarter of an inch apart, every obstacle, such as stones and other hard 
substances, are crushed to powder, in their progress downward, thereby 
giving proprietors of clay fields the power of manufacturing their own tiles, 
even though the clay should be of an inferior quality. 

Immediately below the centre of the rollers is placed a cylinder lying 
horizontally, with an opening 12 in. wide on the top, through which the 


the ingenious in- 


clay cnters; and on each side of the opening is placed a scraper to clean the | 


rollers and duct the elay into the lower cylinder, In tbe latter cylinder there 
is a powerful double spiral s:rew which revolves, the threads are about 7 in. 


formed by this | 


| apart, consequently whilst the rollers force the clay iu a perpendicular di- 
rection through the opening into the threa:ls of the serew, the screw forces 
the clay horizontally into the chamber in front of it. for holding the mass of 
clay into which the screw empties itself. In front of this chamber, a plate 
with moulds is screwed, so that when the chamber is charged, the overplus 
is forced through the moulds from the mass uf clay in a continuous stream, 
on to an endless cloth, which moves the moulded clay forward to the cutting 
frame, consisting of two endless chains inclining a little from the perpendi- 
cular, to which, two wires are attached harizontally by hooks ; these chains 
are moved by а belt to the shaft of the first roller of the endless web, 
| to suit the speed of the clay, and is kept constantly revolving. so that the 

wires divide the clay, during the continuous movement of the new moulded 
! tiles. which are then pushed forward by the uncut clay over small rollers, 
till they reach anotber endless web, from which they are taken. 

In order to prevent breakages, a strong friction hoop is placed upon the 
driving shaft of the machine, which is screwed up, till it puts the machine 
| in motion. Suppose either by accident or intention, iron or any other hard 


І 


| substance was thrust into the machine, this friction hoop will yield to the 


strain of such a substance, thereby causing the machine to stand still, till 
the obstacle is removed. When the clay is very irregular, a pug mill is re- 
' commended to feed the machine. 


GILLOI'S5 PATENT FOR HEATING AND VENTILATING. 
Fig. 1. Fig. 2. 


А. The Stove. The door of the flre-place opens on the opposite side. В. 
the Box containing the l'an. C, The Pulley on the spindle to which the 
fan is attached, over which passes a strap leading to D. the Fly Wheel, the 
turning of which sets the fan in motion, aud drives the air through the 
cockle, Fig. 2, placed at G G, Fig. 1. and the air is carried through H, the 
delivering pipe to any part required. Е. The chimney either ascending or 
descending. 

This apparatus for heating and ventilating. may be seen in use at No. 1, 
Liverpool -street, Finsbury. Тһе fire-place is similar in construction to ordi- 
nary hot air stoves, over which is placed a coekle, see Fig. 2. through the 
vertical spaces. A A. in which the fire passes, and the air, by the revolving 
of the fans, is driven through the intermediate spaces, B Б, into the delivering 


pipe, E, Fig. 1. The purity and quantity of the Leat produced by this appa- 
ratus, must be witnessed to be believed; the air is driven with such velocity 
through the cockle, that the oxygen is not destroyed, as is the case, more or 
less, in all self-acting hot air stoves. The quantity of heat to he obtained 
is limited only by the size of the apparatus used, and tlie number of revolu- 
tions of the fan; any Іш Iding, however large, can easily and speedily be 
warmed ; in fact, this apparatus is capable of effecting all that can he desired 
for warming churches, all large public bulidings, drying corn, rew buildings, 
and manufactories uf all kinds, where heat. with perfect safety and economy 
is required. It is not necessary that the apparatus should be upon the pre- 
mises, but the heat may be conveyed into any factory or building, by trunks 
or pipes. 


PATENT STUCCO PAINT CEMENT. 


In a former number we slightly alluded to this new cement, deferring until 
we had an opportunity of examining into its qualities, to recommend it to 
the notice of the profession, which we are now enabled to do, after having 
carefully investigated its properties, and examined several samples of the 
cement, at Messrs. Mann's, Maiden-lane, in the City. lt appears to be a 
cement possessing superior qualities, and to be well adapted for external 
works, particularly in exposed and damp situations, such as on the sea coast, 
and suuth-western aspects. At Plymouth, where the cement is manufactured 
by Messrs. Johns, the patentees, and where the principal ingredient is obtained, 
it has been tried for the last three years, and subjected to the most rigid tests 
with perfect success. Its strong adhesive properties cause it to adhere to 
almost any substance ; specimens may be scen on glass, wood, slate, tile, and 
brick. The nature of the materials of which the cement is composed, renders 
it highly repellant of water, and impervious to wet or damp. Itis sold ina 
semi-liquid state, which has the appearance of white lead ; and when used it is 
mixed with threc times its weight of sharp sand. to the consistency of mortar, 
and laid on the wall with a trowel in the same manner as cement, and with 
about the same labour. lt is finished off at once, with either à fine ora 
coarse coat, as may he desired ; it dries gradually, an.lin two or three days time 
the surface becomes as hard as stone, to which it has all the appearance, 
without colouring. 1t may likewise Ue used for interiors, and painted over 
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within a few days, a couple ofeoats Leing suficient to cover it, asthe cement 
is not of ‘hat abso rhen! character 55 зіпссо or roman cement. 

‘The cost of the 71. id cement is 145. per ewt., and for со sering a yard süper- 
ticial of brick-work, it requires 7 lbs. of cement, and 2] Ibs. of sand, or + Ibs, 
of cement, and 12 ibs. if sand, if lid on a coat of plastering, cr | ewt. of 
cement will take one brshel of вал, and cover 14 yards. The prime cost, 
including ‘abour, is about 1s. 6d. per square yard, which is a low price, con- 
sidenn the cxeellent qualities of the material, an! that it does not require 
colouring. We strongly recommend the architect to give the cement a fair 
trial. Some specimens may Le seen at the office of the Journal, 


THE ARTESIAN WELL AT GRENELLE, PARIS. 


We have at various times given an account of this well, the first deserip- 
tion of the labours of M, Mulot, up to the time of lis accomplishing the 
objects in obtaining water, appeared in the Journal for April 1611, p. 131, 
val. 4 : and in the Journal for the following July, we gave a farther account, 
explaming the size of the tubes, and the geulosieal character of the strata 
through which the boring passed. All the reports that have recently ap- 
peared in ditferent publications 1 early correspond with our repcrts, and the 
engraving lately published in Paris, showing the strata does not differ much 
form our description, but it gives the strata more minutely, which we now 
give in a tabular form. It will be perceived that the formation is identical 
with that of the London Basin below the London Clay. 


Depth 


in ft. STRATA. 


Formation. 


Gravel aud Sand 
13. 


Cockle Shells 

Quartoze Sand with fine particles of sulphuret of 
iron 

Fine Sand 

Argillaccous Sand 

Mottled Clay | 

Sand and Clay with nodules of Limestone 


Plastic Clay. 


White Chalk with layers of flints 


White Chalk alternating with stata of dolomite 
and small picces of silex 


White Chalk. 


Gray chalk with small particles of silex 


Gray Chalk. 
Gray Chalk, compact without silex 


Green Chalk and green particles of the silicate 
of iron 

Blue argillaceons Chalk 

Bine argillaceons and sandy chalk, with particles 
of mica, aud veins of green chalk 


Chalk Marl. 


1634. 
Clay with iron pyrites, nodules of the phosphate 
of lime and fossil debris 
Goeen Sand 
Jay and Greenish Sand with grains of quartz 
Argillaceous Sand 
Green and White Sand 


Gault. 


1794. 
Water 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM NOVLMDER 2хр TO NOVENNER 17TH, 1842. 
Six Months allowed far Enrolment, unless otherwise expressed. 


Marturw Скговох, of Tosteth Park, Liverpool, esquire, for ** improvements 
ayplicablo to the sawing or cutting of veneers, (А commuuieation.)—3caled 
November 2. 

Төвкеп Eewanns, of Bloomsbury-square, clerk. for “an improved razor- 
sirop. or instrument for sharpening certain cutting cdges, and an inproveid material 
for covering the зате, which material is alsa applicable to other purposes.” — 
Nov. 2. 

sin J. Scorn Linu, of Chelsea. for “ improvements in roads.” — Nov. 2. 

Pirers Рыллтлх, of Bediord-square. esquire, for ** improvements in the pro- 
duction of light."—Nov. 2 

Janes Псілогон, of Blackburn, overlooker, for ‘ iaprovements in the con- 
struction аў looms for wraring.” (A communication.)—Nov. 3. 

Kacttanp Bevan, of Liverpool, wine-merchant, tor * arrangements ronnected 
with the cireulation of stram cmployed in pipes ог tubes for producing heat, and 
the application of such urrangements to various purposes.’ —N ov! 3. 

Joun Rornwrnr, of Great Bolton, grocer, for “а composition and prepara- 
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Umc-kecpers.— Nov. 8. 

Актиев llanvig, of Wilmington-squ: re, geu'leman, for ‘improvements in 
the process of vinous fermentation." (A communication.)—Nov. 8. 

Tuowas WauicrEY, of Bridge Hall. Bury, Lancaster, paper manu‘acturer, 
for “improvements in machinery for manufacturing paper. —Nov. 8. 

Joux Mitcuery, of Birmingham, s'ecl pen manutacturer, for ‘an. improve 
ment in the manufacture of metallic pens, and an improvement in the manufacture 
of pen-holders.— Nov. 8. 

Joux Srisss, the younger, of John-street. Bedford. vow, gentleman, for“ an 
impraved apparatus y» giving elasticity to eertain parts of railway and other cor- 
riuges requiring the same."—Noov. 8. 

Пемик ZANDER, of North-street, Sloane-street. engineer, for “ improve- 
ments in sfeam-engine boilers and furnaces, and in the methods af feeding and 
working the same з as also in the machinery Jor applying сат power lo pro- 
pelling purposes." Nov. 8. 

Jous Barxrs, of Church, Laneashire, manufacturing chemist. and John 
Mercer. of Oakenshaw, Lanenslire, calico printer, for ** improvements in the 
manufacture of artieles used in printing and dyring cotton, silk, woollen, and other 
fabrics.  —N ov. 10. 

CuantEs Rowrry and Jawms Turner, of Birmingham, bniton-makers. for 
“ improvements in the manufacture of perforated metal buttons." — Nov, 15. 

Ахрвв Ес-таснв Gratien АПсгків Maurras, of Cornhill, gentleman, 
for © inpravenents in the process and apparatus for filtering water and other 
liquids.” (Partly а communication.)—Nov. 15. 

CuanLES Santa, of Newcastle-strect, Strand, for ‘improvements in the ma- 
nufacture and application of bricks. tiles, and other plastie articles or surfaees, 
and for cements or compositions to be usen with, in, aud about the seme, for build- 
ing and other uscful purposes. '-—Nov. 17. 


NISCELLANZA. 


The Cormorant Steam Frigate.—On the 23rd ultimo Her Majesty’s second 
class steam frigate Cormorant, having been fitted with a pair of engines of 
300 u.r., by Messrs. Fairbairn and Co., was tried down the river from Wool- 
wich, under the charge of one of the Admiralty pilots. This was the first 
trip made by the Cormorant, and the government engineers on board were so 
fully satisfied with the working of the engines and the results cbtained from 
them, that they at опес ordered her to proceed to Sheerness, where she will 
be got realy immediately to be put in commission, The diameter of the 
cylinders is 65% in, and the length of the stroke 5 ft. 3 in. The average 
number of strokes during the trial was 213, the boilers generating an ample 
supply of steam. The draught of water of the vessel was 12 ft. 2 in. ай, 
and YU ft. 34 in. forward, the guns and armament not being yet on board, 
The speed through still water, according to the trials made at the measured 
distance. vas 11 miles an hcur; but greater speed will be attained when the 
paddle wheels have more hcld of the water, ‘The same makers are now con- 
strueting a pair of engines of 170 м.р. for Her Majesty's first class frigate 
Vulture, building at Pembroke. In Ше Journal tor next month we hope to be 
able to give the drawings of these engines. 


etherystwyth Harbour.— The works of the pier are left closed for this 
season (excepting а few jobs). There is now completed of the new pier, 261 
linea} yards, leaving only 39 yards for completion. The Lody of the work 
is composed of stone, fram l to 14 tous, in rough blocks, and filled in with 
rubble stone. The sca slope is pitched, and grouted, with the best Aberthaw 
lime mortar; and a quantity of large blocks of stone are placed at foot of 
sea slopes, for its protection. ‘The inner walling is composed of very heavy 
stones, set and grouted with the sume mortar. The parapet wall is 8 It. 
above the top o! the pier, and of immense thickness. The stones forming 
its coping, weigh from + to 11 tons each, and are a'so grouted and. set with 
the same mortar, The height of pier is about 32 tt., from foundation to top 
of coping, being 12 ft. above mdinary spring tides: the width on top 40 ft.. 
the sen slope has an inclination ot 3 (0 1. There is also fixed а pow- 
erful capstan and mooring posts; landing steps are built in the inner 
walling. A convenient storm room is also erected in the parapet, for ropes, 
&c., for use of yesseis. The pier as far аз is completed, has been the means 
of saving life, aad an immense quantity of property ; as well as the facili- 
tating of vessels, in their ingress and egress. 


THE VARIATION OF THE COMPASS. 
Observations made at the Royal Observatory, Greenwich, 
G. B. Army, Astronomer Royal. 
Mean Magnetic Declination for the month of August, 1842—23? 15’ 10” 


The observations of the Magnetic Dip are suspended, when they are resumed 
the results will be recorded as usual. 


AcADEMY оғ ScIENCES, Paris, Proceedings of, 66, 
137, 170, 242, 265, 317. 

Academy, Royal, exhibitiou of, 232, 238, 262, 
294. 

Ainslie's brick and tile machine, 427. 

Algemeine Banzeitung, 178. 

American pile-driving machine, 1. 

American canals, 73, 105, 361. 

Antiquities, vide Architecture. 

Angouléme, 149; Atheus, 411; baths, 
221; canals, 97; Cologne, 224; Egyptian, 45, 
197,411; Elgin marbles, 219; Hereford, 374; 
lithochromy, 249; Mexican, 185; Мусепә, 217; 
Palmyra, 412; Poitiers, 69, 113; Sardis, 218; 
theatres, 390 ; therm, 221 ; tombs, 217; West- 
minster, 32. 
Apparatus, vide Machine. 
Aqueducts, 24, 264. 
Pennsylvanian, 361. 
Arch, vide Bridge, vault in architecture, its origin, 
forms, and properties, 251. 
Semi, on the development of, 370. 
Skew, theory of, 156, 388; history of, 39, 
102. 
Stone beam, Lincoln, 299. 
Architects, British, Royal Institute of, meetings, 
27, 98, 126, 170, 204, 321, transac- 
tions, 258, 295, 297. 
bequest to, 253. 
chronological table of, 17. 
cougress of, 369. 

Architects, Alexander, Мг., 30; Atkinson, Mr., 
27; Barry, Charles, 87, 139, 217, 233, 397; 
Bartholomew, Alfred, 294; Burton, Decimus, 
392 ; Cockerell, Chas. R. 232; Сићеу, Mr., 27 ; 
Culshaw, Mr., 278; Donaldson, T. L., 31, 233, 
411; Duff, T. J., 175; East, Е., 181; Elmes, 
W. H. L., 30, 233 ; Ferrey, D. 30, 233; Foulston, 
J. 68, 77; Godwin, Spencer, 69, 113, 149, 225 ; 
Goldicutt, S., 372; Green, J. B., 40; Hanson, 
Joseph, 209; Iardwick, P., 57; Holking, W., 
30, 38, 67,91, 411; Lamb, E. B. 234; Mallin- 
son, James, 65; Michael Angelo, 216; Millar, 
Mr. 67; Moseley, Mr. 27; Pugin, A. W., 27, 
118, 121, 211, 232; Savage, Mr., 392; Scott, 
Mr., 27 ; Smirke, Sir Robert, 232, 247; Smirke, 
Sidney, 392; Tattersall, R, 175, 211; Tottie, 
Carl, 234; Treinson, A., 234; Walker, T. L., 31; 
Wallace, Robert, 33; Walters, E., 27; Williams, 
A. aud C., 278 ; Wren, life aud works of, 224, 
325; Wyatt, Mr., 233. 

Architectural criticism, 24, 37. 

Draughtsmen, British Association of, 
389. 

Drawings, exhibition of, 232, 238, 

262, 294, 389. 

Honours, 139. 

Precedent, 36, 82. 

Society, 98, 127; Yorkshire, 
399, 408, 422; societies, 408. 

Architecture, vide Building, Candidus, Competi- 
tion, Decoration, Ecclesiastical. 
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Architecture, Angouléme, 149. 
ancieut and modern, rev. 29, 424. 
arch, 251, 370. 
astylar, 79. 
beauty, 76, 106. 
bar windows, 367. 
Byzantine, 150. 
Canova, 81. 
caryatides, 76. 
columns, 79, 127. 
Dublin, 78. 
ecclesiastical, 117, 141. 
Egyptian, 45, 79, 127, 411. 
eutablatures, weight of, 298. 
friezes, 81. 
Gothie, 69, 79, 260. 
Gothic tracery, 204. 
Grecian, 146, 148, 217. 


introductory lecture on, by Dr. Ful- | 


ton, 78, 127; ditto by Hosking, 
91, 411; ditto by Donaldson, 411. 

iron, use of, 126, 235, 252. 

Italian, 106. 

lithochromy, 249. 

Manchester, 27. 

Miehael Angelo, 217. 

Mexican, 45, 185. 

origin of, 148. 

Palladian, 79, 397. 

picture galleries, 10. 

Poitiers, 69, 113. 

polychromy, 290. 

professors, 31, 411. 

Russian, 297. 

sculpture іп, 281. 

spires, 121. 

spirit of, 246, 295. 

staircases, 86, 

theatres, 390. 

Vitruvius, 38, 79, 248, 336, 411. 

Art and Protestantism, 141. 

Art Union, 170. 

Artesian well, Lille, 137; 
395. 

Asphalte roofing, 284. 

Axle, vide Railway, Locomotive. 

Auxiliary steam power, use of, in navigation, 118, 
174. 

Bank Nore Printine MACHINE, 385. 

Baths, Thermz, of ancient Rome, with engravings, 
221. 

Beale’s rotary engine and boiler, with engravings, 
181. 

Beam, vide Arch, lron. 

Beatson’s valve closct, with engravings, 174. 

Bélgium, industrial state of, 61. 

Beton, 58, 276. 

Biography—Antolini Cavalier, 139 ; Birkbeck, Dr., 
25; Chantrey, 24; Chapman, W., C. E., 32: Dau- 
necker, 25; Foulston, J., 68; Goldicutt, J., 372; 
Паудоп, B. R., 207; Iluddart, Capt. 167; Sca- 
ward, Samuel, 209; Wilkie, 355; Wren, 325. 


London, 184; Paris, 


Boiler, vide Marine engine, Steam engine. 

Bologna Academy, 393. 

Borrie’s P., engine, with engraving, 213. 400. 

Boulton & Watt's direct action engine the Virago, 
44, 400. 

Breakwater, vide Ilydraulic, Engineering. 

Brick, vide Material ; brick lighter than water, 3935 
making, improvements in, 8, 61. 

Bridge, vide Aqueduct, Arch, Viaduct. 

Brick and tile machine, Ainslie’s, 427. 

har iron, 53, 224. 

Bolton and Preston Railway, 388. 

building of, 58. 

cast iron, 226. 

comparison of bar irou and iron wire, 53, 
224. 

Danube suspeusion, 359. 

Ereyburg, 224. 

irou, 53, 58, 224, 226, 249, 279, 291, 355. 

Kingston, 418. 

Lucca, 167. 

measurement of, 174. 

Newcastle, 359. 

Pont du Carrousel, 279. 

Scotswood suspension, with plate, 397. 

Skew, 40, 242. 

Sunderland, 335, 

Suspension, 53, 224, 391 ; Dredge’s, 396. 

tension bar, 201. 

Tullow, 385. 

Wire, 53, 224, 

British Association, 273, 314. 

Building, notes on, vide Arch, Architectural, Beam, 
Brick, Cement, Chimney, Girder, Materials, 
Roof, Stone, Tile, Wood. 

Building, fireproof, 333. 

flooring, 333. 

foundations, 57. 

girders, cast iron, 228; trussed, 291 ; 
fireproof, 333. 

Prussia, 297. 

sandstone, 102. 

stoueheam, Lincoln, 299. 

stone vaulting, 258. 

Buildings, vide also Ecclesiastical. 

Alliance Fire-office, 336. 

Bath Savings Bauk, 30. 

Brunswick Buildings, 278. 

College, Independent, Manchester, 27. 

Collegiate Institution, Liverpool, 30. 

Coblentz, 32. 

Conservative Club, 244. 

Dublin, 78. 

Exchange, Памић, 139. 

Fitzwilliam Muscum, 87. 

Vall of Commerce, Threadneedle-strect, 
21, 31, 245, 295, 338. 

Liverpool, 278. 

Liverpool Collegiate Institution, 30; St. 
Gcorge's Hall, 30. 

Manchester, 27. 

| Music Hall, 209, 
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Palace of Moorshedabad, with engrav- 
ings, 151, 205. 

Pantheon of Bavaria, 139. 

Paris, 139. 

Peuitentiary, Pennsylvania, 29, 

Poitiers, 69. 

Prussia, 297. 

Reform Club, 87, 122. 

Royal Exchange, 62. 

Socinian Museum, 21. 

Strawberry Hill, with engravings, 182, 244. 

Town Ilall, Birmingham, 209; St. 
Anstle, 244. 

Wren's buildings, 325. 

Windsor stables, 393. 

CaxaL, vide Ilydranlic Engineering. 

American, 73, 105, 361; ancient, 97; 
Katwyk, 387 ; Colchester, 359; Dntch, 
387; Glo'ster and Ledbury, 360; in- 
clined planes, 105; Lehigh, 73 ; Morris, 
105; Pennsylvania, 361;  sluicegates, 
73 ; Ulster, 125. 

Candidus's Note-book, 21, 37, 76, 106, 149, 178, 
216, 247, 290, 336, 368, 397. 

Carpets, 10. 

Cast lron, vide Iron Bridges, notes on, 226. 

Cathedral, vide Ecclesiastical Building. 

Cement, vide Materials, Fresco. 

beton, 58, 276. 
caoutchouc, 324, 395. 
concrete, 58, 276. 
Jeffrey's, 211, 395. 
Keene's, for fresco, 273. 
lithic, 28. 

Martin's 308, 337. 

puzzolana, 347. 

stucco paint, 323, 427. 

Ceinetery, Edinburgh, 260. 

Chimneys, regulation of, 172; St. Rollox, 291. 

Chantrell, R.D., on lightning ennductors, 320. 

Church, vide Ecclesiastica! Bnilding. 

Chubb's well safe, with engravings, 31. 

Chalk Basin, London, periodical drainage of, 383 ; 
supply of water from, 238 ; formation, outburst- 
ing of water from, 238. 

Clarke, lyde, F.L.S., on colour, as applied to deco- 
ration, 9. 

Cologne Cathedral, on the restoration of, by George 
Godwin, Jun., 225. 

Colour, vide Decoration. 

Combustion, vide Fuel. 

Compass, variation of, 181, 283, 323, 353, 392, 
and 428. 

Competition, 21, 57 ; pump-room, Harrowgate, 65; 
Kidderminster, 179, 237 ; Candidus on, 247. 

Condnetors, lightning, with engravings, 103, 229, 
217, 321, 857. 

Copper sheathing, history of, 169. 

Cormorant steam frigate, 428. 

Cornish, and Boulton and Watt engines. by T. 
Wicksteed, rev. 426. 

Cymagraph for copying mouldings, with an engrav- 
ing, 219. 

DacvERREOTYPFE, 284, 348, 358. 

Decoration, vide Fresco. 

buildings, list of, 64, 305; carpets, 
10; furnitnre, 10; leather hangings, 
358; lithochromy, 249; picture 
frames, 10; polychromy, 290; use 
of gold in, 7, 9; use of colour in, 9. 

Denton, J. B., on model mapping, 56. 

Design, scliools of, in the 17th century, 53. 

Diving Bell experiments, Payerne's, 331, 388, 408; 
machine for working, 351. 

Docks, London, 167 ; Woolwich, 323; Southamp- 
ton, 359. 

Door knobs, 358. 

Drainage, Smith of Deanston on, 3410. 

Drawing, vide Fine Arts, Surveying. 

Dredging bars, 50; vide Ilydranlic Engineering. 

Dyer, Charles, on fircproof building, 334. 

EanrHwonk, Essay on, 84, 186; notes on, 326, 
403; vide Engineering. 

East, Frederick, hints on architectural criticism, 
24, 37, 86, 136. 

Ecclesiastical architecture, remarks on, 107. 111. 
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Ecclesiastical Dnildings—All Saints, Gordon-square, 
234; Angoulême cathedral, with engravings, 
149; Belginm, 393 ; Bruges, 393; Burgos cathe- 
dral, 37; Calcutta cathedral, 211; Cologne 
cathedral, 221, 393; commissioners, 380, 389; 
Dundalk Roman Catholic church, 175; fires in, 
55; llereford cathedral, Professor Willis’s report 
on, with engravings, 374 : Reutish Town church, 
294, 324; Kidderminstcr new church, 179, 237 ; 
lightning conductors, 103, 229, 277, 321, 357; 
Lincoln cathedral, 299; Manchester churches, 27, 
211; Norwich cloisters, vaults of, 98; Notre Dame, 
Poitiers, with engravings, 113; Poitiers, 69, 
113; Portaferry church, 67; Russian, 297; St. 
George's Chapel Royal, 393 ; St. Ililary, Poitiers, 
113; St. Mariin's in the Fields, 393; St. Mary's 
Southwark, 30; St. Mary's Wareham, 393; St. 
Nicholas, Civray, with engravings, 150; St. 
Nicholas, llereford, 323; St. Paul's, 323, 395; 
St. Peters, Poitiers, 71 ; St. Peters, Rome, 329; St. 
Porchaire, Poitiers, 114; St. Radegonde, Poitiers, 
115; Scotch church, Crown-court, with engrav- 
ings, 33; spires, 121; Sunderland church, 31; 
Temple church, 392, 403; Trinity chapel, Poplar, 
30; Unitarian chapel, Stockport, 175; West llack- 
ney church, 243; Wilton chnrch, 233; Wren’s 
buildings, 325 ; York Roman Catholic cathedral, 
211l. 

Ecclesiastical commissioners, 380, 389, 408. 

Ede’s chemical laboratories, 68. 

Electric circnit, experiment on, 395. 

Electricity of whirlwinds, 395. 

lightning conductors, 103, 229, 277, 
321, 357. 

Electrotint, 67. 

Electro-magnetism as a motive power, 234, 394. 

Encanstic, vide Fresco. B 

Engineering, vide also Arch, Beam, Building, Div- 
ing-bell, Gas, Hydraulie, Locomotive, Machine, 
Material, Marine Engine, Mining, Motive Power, 
Paving, Railway, Steam, Steam-engine, Tile, 
Tunnel, Water, Wood. 

Engineering, ancient, 59: aquedncts, 24, 264, 361 ; 
chalk formation, 104, 238 ; clay, London, 59; cut- 
ting, 60; earthwork, 59, 84, 186, 102; notes on, 
336, 403; foundations, Indian, 58, 168 ; history 
of, 96; lectures on, by Professor Vignoles, C.E., 
57, 95, 127, 136, 165, 196, 230, 263, 345, 380 ; 
pile driving machine, American, 1; pressure of 
earth against walls, 317; retaining walls, 95; 
sheet piling, 57; sinking, 386; slips, 60, 95, 
127; spring of water, ontbnrsting of, 104 ; study 
of, 56 ; tippler, 336 ; tubbing, 386 ; tnnnels, 264; 
viadncts, 261; Yankee geologist, 395. 

Engineers, blind, 97 ; convention of, 62 ; Acraman, 
Mr., 103; Adie, A. J., 388; Baker, W. L., 1260; 
Bateman, J. F., 26; Beale, Mr., 181; Birch, E., 
26, 397; Blackmore, Mr., 40; Boulton, Mr., 40 ; 
Bruff, Peter, 56; Brnnel, I. К. 40; Bron- 
ton, W., 212; Buck, G. W., 40; Casebourne, 
Т., 125; Chapman, W., 39; Clarke, lyde, 
7, 9; Dixon, J, 40; Dockray, R.B., 115; 
Dodd, G., 59; Donkin, Dryan, 385; Ewart, 
Peter, 360; Fairbairn, W., 138, 284, 314, 428; 
Gibbs, Mr., 102; Gurney, Goldsworthy, 28, 324; 
Gutzmer, Mr., 5; Green, Jolin, 397; Grantham, 
John, 8, 124, 254; lladdan, J. C., 104 ; lall, 
Samuel, 212; lfluddart, Captain, 26, 167; Jack- 
son, б. B. W., 126; Lawrie, J. G., 155; Losh, 
W., 65, 175; Maudslay, Mr., 31, 103, 104, 107; 
Miller, Joscph, 138, 177 ; Napier, David, 6, 324 ; 
Napier, Robert, 175; Nasmyth, James, 285; 
Nicholson, Robert, 40; Oldham, John, 385; 
Palmer, П. R, 176; Parkes, Josiah, 134; Penn, 
Mr., 5; Phipps, Mr., 65; Pole, W., 134 ; Rennie, 
G., 28, 109; Seaward, Samuel, 6, 118, 209; 
Sosastros, 59; Stephenson, George, 40, 59; 
Stephenson, Robert, 38, 238; Stevenson, David, 
119; Telford, 59; Timperley, J., 203; Trewhitt, 
Mr., 35, 104; Vignples, professor, 57, 95, 363; 
Welch, И., 46; Woodhouse, S. J., 40. 

Finr Ants, vide Architecture, Decoration, Fresco, 
Schools of Design. 

Fine arts, report of the Commissioners on, 302, 
353. 

Fireproof building, Dyer on, 333. 


Flywheel, a few observations on, and on its applica- 
tion to the steam-cngine, 364. 
Force of wind and sea, 189. 
Fresco, ancient, 78. 
account of, 171, 353. 
Bavarian, 308. 
Cornelius on, 306. 
detaching from the wall, 355. 
English, 305. i 
government report on, 302, 353. 
Hampton Court, 128. 
Haydon on, 207, 261. 
Keene’s cement for fresco, 278. 
Latilla on, 171. 
in London, 305, 
Parris on, 98. 
Severn on, 161, 188, 310. 
Simpson's, 278. 
on slate, 84, 
Fnel, consumption of, C. W. Willams, 40, 101, 
129, 192725242709! 
тоа gas smelting, 62; development of gases, 


Furniture, 10. 

GALYANOPLASTIO PROCESS, 395. 

Gas, dilation of, 137. 

Gas furnaces for iron, 62. 

meters, Defries's, 205 ; unfairness of, 392. 
purification of, 137. 

Gillot’s patent stove for heating and ventilating, 427. 

Girders, cast iron, table of, strength of, 228, 291; 
trussed, table of, strength of, 291; wood, table 
of, strength of, 293. 

Godwin, George, Jun. F.L.S., Pen and Pencil 
Sketches in Poitiers and Angouléme, 69, 113, 
149; on the restoration of Cologne cathedral, 
224. 

Gold, use of, in decoration, 7. 

Grantham, John, C. E., paddle wheel disconnecting 
apparatus, with engravings, 8; on iron, as a 
material for shipbuilding, 124, 254. 

Green, John, Scotswood suspension bridge, 397. 

Guide screw stock, 373. 

llarbour, vide Hydraulic Engineering. 

Aberystwith, 428 ; Bonlogne, 359; Port 
Talbot, 419. 
Haydon, B. R., on fresco, 206, 261. 
on schools of design. 413. 
on the Wilkie exhibition, 355. 

Holborn-hill, improvement of, 199. 

Ilood, Charles, on lightning conductors, 357. 

Ilosking, Professor, lecture on architecture, 91. 

Hydranlie Engineering, vide Aqueduct, Bridge, 
Canal, Dock, Draining, Embankment, Harbour, 
Lighthouse, Machine, Mill, Pier, Water. 

Hydraulic propulsion on railway, 406. 

Hydraulic engineering :— 

Bann reservoirs, 26. 

breakwater, floating, Reid’s, 153, Algiers, 
277; Jones on, 318; ancicnt, 319; 
Madras, 319. 

coffer dam, 58. 

diving bell, 331, 351, 388, 408. 

dredging bars, 50; dredging machine, 
steam, 351. 

embankment, 190; IInghes', 186; Hel- 
der, 319; Calder, 320. 

force of wind and sea, 189. 

foundations, 58, 168. 

self acting weir, 277. 

Shannon improvements, 417. 

sheet piling, 57. 

sluice gates, Katwyk, 387; Rotterdam, 
277; Lehigh, 73. 

sluice, Chelsea meadow, 168; Bate- 
man's, 277. 

Thames embankment, 177. 

Weir, Killaloe, 417; sclf-acting, 277. 

Whitby Pier, 359. 

Innreaton, steam engine, Moseley’s, with eograv- 
ings, 268, 288; Penn’s, 321; Russell’s, 277. 

Ink, indelible, 137. 

Institute of Civil Engineers, proceedings of, 26, 
125, 167, 199, 238, 242, 265, 318, 348, 383, 
418. 

Institute of British Architects, vide Architects. 


lron, vide Materials. 

anthracite, 260. 

action of air and water on, 275, 368. 

cast, bridges, notes on, 226. 

effect of water on, 352. 

corrosion of, in boilers, 199, 

changes in internal structnre of, 418. 

hot and cold blast, strength of, 314, 415. 

as a material for ship building, 124, 254, 386. 

relative properties of, 415. 

sheathing, 386. 

Strength of, 178, 227. 

use of, in architecture, 126, 235, 259, 

works, use of gas fnrnaces in, 62; descrip- 
tion of, 168, 416. 

wrought, tenacity of, 285. 

Irving, William, tile machine, with engravings, 8, 
61. 

JERMEN, б. A., drawings, 4. 

KarsouiNE, 278, 

Kyanizing tanks, 202, 

LavniE, J. G., on the economy of fuel in marine 
engines by expansion, 155. 

Leather hangings, Leake's, 358. 

Lecture, vide Architectnre, Fresco, Vignoles. 

Lightning conductors, with engravings, 103, 229, 
2, ӘЛІП 357. 

Lighthouse, ancient, 59; light of all nations, with 
engravings, 357, 401; Eddystone, 59: Maplin, 
with engravings, 60, 352 ; Menai, 318. 

Lithochromy, report on, 249. 

Liverpool Pavilion, with engravings, 4 ; architec- 
ture, 278. 

Lock, Gerish's, 204, 

Locomotive engine, vide Railway. 

Locomotive engine, electro-magnetic, four whecl, 
experiment on, 242; marine engine, 283; power, 
cost of, 381; Stephenson’s, 37; straight axles, 
273; theory of, 165. 

MACHINE, vide Steam Engine, Marine Engine, 
wheel. 

Machine, astronomical clock, Strashurg, 396; hauk- 
note printing, 385; Barker’s mill; 267; breast- 
wheel, 265; dredging, steam, 351; forging, new 
358; gnide screwstock, with engravings, 373; 
horizontal water wheel, 265; overshot wheel, 
265, 266; pile driving, American, with engrav- 
ings, 1, 135; rope, flat, for sewing, 26; stone 
horing, ITunter's, with engravings, 351; straps 
for driving, proportion of, with engravings, 35; 
sugar making, with engravings, 410; tile, Irving’s, 
with engravings, 8, 61; tippler, for earthwork, 
with engraving, 336; turbine, 265, 267; under- 
shot wheel, 265 ; water pressure, 126, 267; water 
power, 265; watch making, 395; windmill, 
new, 170; Yankee geologist, 395. 

Marbles, inlaid, 160. 

MARINE ENGINES, vide Fuel, Motive Power, Steam 
Engine, Steamboat. 

Marine engines, air pumps, 399; Anti-John Scott 
Russell, with engravings, 170, 181 ; heam engine, 
with engravings, 14, 157; bilge pipes, 368; 
blow off cocks, 367; hoilers, 226; sight tubes 
for ditto, 353; wear and tear of, 367 ; Borrie's 
direct action, with engravings, 213, 400; Clyde, 
table of proportions of, 309; cocks, 226, 367; 
condensers, 289, 400; connecting rods, 400; 
crank pins, 288; direct action, 5, 157, 401, 
Boulton and Watt’s, 399; engravings of, 177, 
213; Field’s, 399; Borrie’s, with engravings, 
213,400; Maudslay’s, 103,399; Miller’s,400; ob- 
servations on, 399 ; economy of fuel in, by ex- 
pansion, 153; engine frames, 252, 287 ; expan. 
sion valves, 252; furnace, management of, 367; 
bars, 226; frames, 252, 287; Gorgon, with en- 
gravings, 4, 132, 157; gauge tubes, 140; hang- 
ing bridges, 226 ; horse power, 405; improve- 
ment of, 289; indicator, Moseley’s, with engray- 
ings, 266, 288; Penn's, 321; Russel's, 977; 
Little Western, 103; locomntive, 283 ; Mandslay 
aud Field’s, 107, 399; Miller and Ravenhill's, 
177,400: oscillating, 5; piston rods, 368, 399; 
proportions of Clyde, 309 ; ditto, direct action, 
399; rolling of vessels, 367; shafts, 400; side 
rods, 418; slide valves, 226, 287, 399; 406; 
speed of, Russell's index, 276 ; stop valves, 368 ; 
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surcharged steam, 406 ; table of proportions of, 
Clyde, 309; direct action, 401; Mandslay's, 107; 
Virago. 44, 399; valve motions, 287 ; slide, 
226, 287, 406; waste steam pipe, 368; waste 
waterpipe, 400. 

Marylebone association for im 

21, 41, 280. 

aterials, vide Brick, Cement, Iron, Stone, Timber, 

Wood, strength of, 275. 

| Maudslaysand Field, proportions of marine engines, 
107. 399. 

Metals, fixing by metallic process, 348 
Talbot’s process, 358, 

Metropolitan Improvement Society, 112. 

| Mill, Marshall and Co.'s flax, 350. 

Miller's direct action engine, 179, 399. 

Millwork, see Machine ; Rennie on, 28. 

Mining, sinking or tubbing, 386. 

Model mapping, 56, 383. 

Monument, Napoleon, 139; Nelson, 20, 230, 284, 
397 ; Scott, 212; Smolensko, 139; Warsaw, 139. 

Moseley's steam engine indicator, 268, 288. 

Motive Power, vide Steam Engine. 

Electro-magnetism, 234 ; water, 406; 
atmospheric, 95, 139, 166, 172. 

Moxhay, Mr., C.E., on strength of timber and iron, 
178. 

NaviGATION, vide Canal, Hydraulic Engineering. 

Nasmyth, James, C.E., on the tenacity of wrought 
iron, 285. 

Nelsou Monument, 20, 230, 284, 397. 

Neville, J., on the force of falling bodies, 135. 

New River Head, cleansing of, 396. 

Papnzzs, vide Propellers. 

Paddlebox boats, 368. 

Palace of Moorshedabad, with engravings, 151, 205. 

Park, Green, 139 ; Liverpool, 139. 

Parkes, Josiah, C,E., and Count de Pambour, 134. 

Parsey, Arthur, 248. 

Patents, new, list of, 32, 68, 104, 140, 178, ?1 
244, 284, 324, 360,128; Belgian, 61. 

Pavilion, Liverpool, with engravings, 4. 

Paving Association, Marylebone, 244, 281. 
wood, history and theory of, 280. 
Payerne, Пт.. diving bell experiments, 331, 388, 408. 

Penitentiary, Pennsylvania, 49. 

Photography, 137, 317. 

Picture frames, 10. 

Pier, Whitby, 359; Copper slag, 419 ; Greenhithe, 
397. 

Piledriving machine, American, with engravings, 
1, 135; force of, 1, 135. 

Pole, W., C.E., on Gorgon engines, 134. 

Professional bequest, 253. 

Propeller, vide Mariue Engine. 

Propeller, Archemedian, 243, 299; bolts, 405; 
Booth’s, 257; centres, 288; disconnecting appa- 
ratus, Grantham's, 8; Trewhitt’s, 35, 104, 116, 
205 ; effect uf backwater, 226 ; floats, 405 ; modes 
of, 288 ; palmipede, 66; plates, 405; reversing, 
34, 282; Swanfort, 66; tractive power of, re- 
marks on, 19. 

Propelliug through water, 257. 

Protestantism and Art, 141. 

Ratway, vide Locomotive. 

Railway, atmospheric, 95, 139, 166, 172—axles, 
broken, 418—axles, improvement of, 395—Bel- 
gians, 389—breaks, Bunnett and Corpe’s with 
engravings, 71—cnrves, 263—estimates, 345— 
France, 211—Gauge, 230—gradients on, 413— 
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136, 165, 196, 230, 263, 312—Mlilan and Monza, 
67—permanent, way of Birmingham and Gloster, 
126—ditto, Sonth Eastern, 200, 261—power on, 
165— rails, 313—rails, rnsting of, 137—wear of, 
3l4—regnulations in France, 180 — report on, 
104—section’s, report of, 263—sigual, Dockray's 
self-acting, 115—trains, 165—upper works, 312 
—velocity on, 231—wheels, Phipps’s, 65 — 
Losh’s, 65— working expenses, 381. 

Reid’s floating breakwater, 153. 

Remarks on ships of wood and iron, 10. 

Report of the commissioners on the fine arts, 303, 
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Respiration, experiments on, 331, 388, 108. 
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Rome, Thermæ of, 221. 

Roofing Liverpool Pavilion, with engravings, 4; 
Simpson and Cp.'s, 242; Asphalte, 284; Pano- 
rama, 321. 

Rope, wire, 212. 
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5.—Miller and Ravenhill's Direct Action Engines E 
7.— Plan of Strawberry llill, and Beale’s Marine Engine : 


8.—Lorrie’s Direct Action Engines 
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353—corrosion of, 199—wear and tear of, 367 
—eocks, 226—36;—crank pins, 288—double 
cylinder rotary, 109—expapsioa valves, 252— 
flywheel. observations оп, 364—frames, 252, 
287—gauge tubes, 140—history of, 67—horse 
power, 137, 271, 105—indieator, Moseley's, 269 
—packing, 352 — piston rods, 368 — rotary, 
Rennie's, 109—slide valves, 226, 237, 406—stop 
valves, 368—snreharged steam, 406— waste 
steam pipe, 368. 
Steam Navigation, vide Steamboat, Marine Engine. 
Steam Navigation, has it been successful? 12, 56— 
association, 283—Como, Lake of, 6;—lrish, 
301—Notes on, 226, 252. 286, 367, 405— 
Thames, 210—Tredgold’s Appendix (Review), 
236, 299, 423— West India mail, 88, 174, 214. 
Stevensoo, Tlios., C. E., оп levelliog instruments, 
25. 
Stone, vide Materials, 
immense block of, 250—strength of, 275— 
observations on, 299, 
Straps for driving machinery, 385. 
Strawberry Ilill, with engravings, 182, 241. 
Streets, London, inclinations of, 200. 
Sugar making apparatus, 410. 
Snnken vessels, new mode of raising, 170. 
Stove for ventilating and heating, by Gillot, 427. 
Surveying vide Drawing. 
levelling instruments. Stevenson’s, 25, 
Bewley’s, 56—model mapping. 56— 
sliding scale, Dewley's, 61—works on, 
120. 205. 
Surveyors, bequest to, 253. 
TELEMAQUE treasure ship, 359. 
Telescopes, improvement of, 316. 
Tile and brick machine, Ainslie's pateut, with en- 
gravings, 127. 
Thames embankment, 179. 
Theatres, ancient and modern, article on, 390. 
Thermz of Rome, 221. 
Threadneedle-strcet structure, 21, 
338. 
Tile machive, Irving’s. with engravings, 8, 61— 
Minton's, 317—-Ainslie’s, 425. 


31, 245, 295, 
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lron, experiments on, 4 diagrams, 285. 
Lighthouse, light of all nations, 2 cuts, 401 —Maplin, 
60 


Lightning conductors, 6 cuts, 321. 

Liverpool Pavilion, 2 cnts, 3. 

Lock, Gerish's, mortiee, 204. 

Marine engines, anti Jnhn Scott Russell, 2 cuts, 
180—beam, 4 euts 5—Borrie's, plate, 213—Miller's 
direct action, Plate, 176—Gorgon, 5. 

p Arcbimedean, 4 cuts, 300—Virago, 5 cuts, 
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Palace of Moorshedabad, plate, 141, 405. 

Pennsylvania canal aqueduct. plate, 361. 

Pile driving machine, American, plate, 1. 

Plan, palace of Moorshedabad, 141, 205— Liverpool 
pavilion, 3—Strawberry -hill, 177. 

Poitiers, temple of 5t. Jean, 3 cuts, 69. 

Propellers, Archimedean screw, 4 euts, 300—Gran- 
tham's disconnecting apparatus, + cuts, 8, 35— 
reversing, 8 cuts, 34, 116, 281—tractive power of, 


Railway breaks, Bunnett and Corpe's, 3 cuts, 72. 
Railway signals, by Curtis, + cuts, 421—signal. 
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Tiles, inlaid, 138. 
Timber, vide Wood. 
tariff, 173—tables of, strength of, 178— 
worm, ravages of, 242—painting of, 253 
—tank at Portsmouth dockyard, 428. 

Tool, vide Machine. 

Tunoel. Dlechiogly, 103— Great Western, 349— 
Sheflield and Manchester, 363— Tbames, 139— 
315—theory of, 261. 

Turnpike roads, 262. 

Ure, Dr., on warming and ventilation, 122 

VARIATION of the compass, 181, 283, 323, 353. 
392, 128. 

Velocimeter. 231. 

Vaults of Warwick cloisters, 89. 

Ventilation at Reform Club, 122—history of, 122— 
Leblanc's remarks, 265— Flemivg's, 277. 

Viaduets. 264. 

Vignoles', Professor, C.E., leetures on civil engi- 
neering. 57, 95, 127, 136, 165, 196, 2307268 
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Waraine and ventilation. Dr. Ure, 122. 

Warming and veutilating stove, Gillot's patent, 
witb engravings, 427, 

Water, as a motive power. 106—snpply of, to 
Paris, 66—macbinery propelled by, : 65—velocity 
of, throngh pipes, 179—foree of wiud and sea, 
189—supply of, from the chalk basin, 238. 

Water colour drawiugs, preserving, 68. 

Well, Artesian, Lille, 137— London, 384—Grenclle, 
395, 426. 

Weights and Measures proposed, 138, 276. 

West India Mail Steam Paeket Company, 174, 214, 

Wheels, Table of, pitehes of,29—pinions, 29. 

Weir, sclf-acting, 277-—killaloe, 417. 

Wicksteed on the Cornish and Doulton and Watt 
engine (review), 126. 

Williams. C. W., Consumption of fuel, 10, 101, 
1290192 Ba S 

Williams, E. L., on ditto, 131. 

Windmill, new, 170. 

Wire rope, 212—bridges, 53. 224. 

Wood, preservation of, 169, 203—paving associa- 
tion, 244, 28] —paving, theory of, 280—Oxford- 
street, 380. 

Woolwich Dock, 323. 

Yorkshire Architectural Society, 399, 408, 122. 


Пана 5 cuts, 1]5—permanent way, 9 cuts, 
Reid's floating breakwater, 153. 
Roofing, Liverpool Pavilion, 3. 
Scotswood Suspension Bridge, plate, 379. 
Sewers’ Flushing Apparatus, 2 cuts, 320. 
skew Arch, 2 cuts, 156. 
Sluice Gates, Lehigh Canal, 73. 
Steam Engine, Rennie’s, 4 cuts, 110; Indicator, 

Moseley's. plate, 268. 

Stone-boring Machine, Hunter’s, 351. 
Straps for driving Machinery, 35. 
Strawberry Hill, 177. 
Sugar Making Machine, 410. 
Therma of Ancient Rome, 213 plate. 
Tile Machine, Irving’s, 461. 
Tippler for exeavating, 336. 
Velocimeter, 213. 
Ventilation Reform Club, 3 euts, 121. 
Ventilating and warming stove, Gillot's, 425. 
Warming, Reform Club, 3 cuts, 121. 
Wheels, teeth of, 30. 


opposite page 1 | Plate 9.—Cymagraph and Velocimeter opposite page 220 
оо 44 .. 10.—Therme of Ancient Rome ác 22] 
69 . 11.— Professor Moseley’s Constant Indicator for Steam 

105 Engines 268 

151 .. 12.—Tribute to the Memory of Sir Christopher Wren 325 

177 .. 13.— Pennsylvania Canal Aqueduct 361 

181 ..14% 15.—Hereford Cathedral 377 

213 . 16.—Scuts vood Suspension Bridge 397 
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